
ELECTRICAL OPERATION AND
MAINTENANCE MANUALS

Waste Water Treatment
Plant Improvements

  

Wenatchee, WA.

2013

Owner: City of Wenatchee

Engineer: HDR Engineering, Inc.

General Contractor: Apollo Inc.

Electrical Contractor: Magnum Electric Service, Inc.



1 Instrumentation 
Specification Section 13440

Electrical
Operating

and
Maintenance
Manual for: 

Waste Water
Treatment Plant
Improvements,

Wenatchee, WA

2 Arc Flash Hazard Study
Specification Section 16010

3 Variable Frequency Drives: Low Voltage
Specification Section 16265

4 Safety Switches
Specification Section 16410

5 Motor Control Equipment
Specification Section 16442

6 Dry Type Transformers
Specification Section 16460

7 Overcurrent and Short Circuit Protection
Specification Section 16490

8 Low Voltage Surge Suppression
Specification Section 16491

9 Electrical Metering Devices
Specification Section 16492

10 Control Equipment
Specification Section 16493

11 Lighting
Specification Section 16500

12 Architectural Theme LED Lighting
Specification Section 16512

13 Panelboards
Specification Section 16441



Specification Section 13440

Instrumentation



Technical
Systems 
Inc .  

TSI
2303 196th Street SW 
Lynnwood, WA 98036 
Tel 425.775.5696 
Fax 425.775.9074 

TSIcontrols.com 

Lead ers h ip  i n  contr o l  s ys tems  f o r  ov er  40  years  

Expect 

     Excellence

Equipment Information and Drawings Submittal  
 

on 
 

City of Wenatchee WWTP 
WWTP Improvements Project P0913 

 
by 

 
Technical Systems, Inc. 

2303 - 196th St. SW 
Lynnwood, WA  98036 

(425) 775-5696 
 

for 
 

Magnum Electric 
 

TSI Job 7374 
 

 
 
 
      Project Manager: Lenny Stoltman 
 
      Date:  January 16, 2012 



Ú´±¿¬ Í©·¬½¸»

ÓÑÜÛÔ Ù

Ü»½®·°¬·±²
Ì¸» Û½±óº´±¿¬ · ¿ ³»®½«®§óº®»» º´±¿¬ ©·¬½¸ º±® ½±²¬®±´´·²¹ ´·¯«·¼ ´»ª»´ ·² ¿ ª¿®·»¬§ ±º ¿°°´·½¿¬·±²ò ß ²¿°ó¿½¬·±²
©·¬½¸ · ¿½¬·ª¿¬»¼ ¾§ ¿ ¬»»´ ¾¿´´ ®±´´·²¹ ¾¿½µ ¿²¼ º±®¬¸ ©·¬¸·² ¿ ©·¬½¸·²¹ ¬«¾» ·² ¿ °´¿¬·½ º´±¿¬ ¸±«·²¹ò Ì¸»®» ·
¿ ³·²·³«³ ¼·ºº»®»²¬·¿´ ¾»¬©»»² “±²’ ¿²¼ “±ºº’ ±º ¿°°®±¨·³¿¬»´§ íòë ·²½¸»ò Ù®»¿¬»® ¼·ºº»®»²¬·¿´ ½¿² ¾» ¿½¸·»ª»¼
©¸»² ¬¸» °·°» ³±«²¬»¼ ±® »¨¬»®²¿´´§ ©»·¹¸¬»¼ ³±«²¬·²¹ ¬§´» ¿®» «»¼ò Ê¿®·±« ´»²¹¬¸ ±º ½¿¾´» ¿²¼ ½·®½«·¬
½±²º·¹«®¿¬·±² ¿®» ¿ª¿·´¿¾´» ¿²¼ ·² ¬±½µò

ß°°´·½¿¬·±²
Ì¸» Û½±óÚ´±¿¬ ½¿² ¾» «»¼ ·² ¿ ª¿®·»¬§ ±º ´·¯«·¼ ´»ª»´ ³±²·¬±®·²¹ ¿°°´·½¿¬·±² ·²½´«¼·²¹ «³°ô »©¿¹» »¶»½¬±®ô
»°¬·½ ¬¿²µô ª¿«´¬ô ´·º¬ ¬¿¬·±²ô ¿²¼ ¬¿²µò Û½±óÚ´±¿¬ ¿®» ®«¹¹»¼´§ ½±²¬®«½¬»¼ ±º ½±®®±·±² ®»·¬¿²¬
³¿¬»®·¿´ô »²¿¾´·²¹ ¬¸»³ ¬± ¾» «»¼ ·² ¿ ª¿®·»¬§ ±º ¼·ºº»®»²¬ ´·¯«·¼ò Í±³» ¿°°´·½¿¬·±² ¿®» «¾¶»½¬ ¬± ¿¼¼·¬·±²¿´
®»¯«·®»³»²¬ ¼»½®·¾»¼ ·² ¬¸» Ò¿¬·±²¿´ Û´»½¬®·½ Ý±¼»ò

Í°»½·º·½¿¬·±² 
Ý¿¾´» ïèóî ±® ïèóí ÍÖÑ Éñßô êð Ýòô 

ìï ¨ íì ¬®¿²¼·²¹ ¼·¿ò ó ò
îçøïèóî÷å òíïøïèóí÷

Ú´±¿¬ Ø±«·²¹ Ð±´§°®±°§´»²» Ü·³æ íòÑÜ ¨ ìòîë
Û´»½¬®·½¿´ Î¿¬·²¹ éßò à ïïë ÊßÝå íòëßà îíð ÊßÝ
Ý´¿³° Ð±´§°®±°§´»²»ô øÓ±¼»´ ÙÐ÷
Û¨¬»®²¿´ É»·¹¸¬ Ô»¿¼ô íðð »®·» ¬¿·²´» ¬»»´ 

øÓ±¼»´ ÙÍÛ÷
Ì»³°ò Ô·³·¬ ïìðf Ú

Ñ®¼»®·²¹ ×²º±®³¿¬·±² 
Í°»½·º§æ
Ó±¼»´ Ù
Ó±«²¬·²¹ Í§¬´» ÍÛ ø»¨¬»®²¿´ ©»·¹¸¬÷ 

Í× ø·²¬»®²¿´ ©»·¹¸¬÷
Ð ø°·°» ³±«²¬»¼÷

Ý¿¾´» Ô»²¹¬¸ ïðô ïëô îðô íðô ìðô ëð 
Ý«¬±³ ´»²¹¬¸ ¿ª¿·´¿¾´»

Ý·®½«·¬ ÒÑ ø²±®³¿´´§ ±°»²÷
Ý±²º·¹«®¿¬·±² ÒÝ ø²±®³¿´´§ ½´±»¼÷

ÒÑÒÝ ø²±®³¿´´§ ±°»²ñ
²±®³¿´´§ ½´±»¼÷

Û¨¿³°´»
ÙÍ× îðÒÑ ó Û½±óÚ´±¿¬ô «°»²¼»¼ ·²¬»®²¿´ ©¬ò îð�ô
²±®³¿´´§ ±°»² ½±²¬¿½¬ò

Ú»¿¬«®»
  Ó»®½«®§ Ú®»»
  Ê¿®·»¬§ ±º Ó±«²¬·²¹ 

Í¬§´»
  Ê¿®·»¬§ ±º Ý·®½«·¬ 

Ý±²º·¹«®¿¬·±²
  ×²¬¿´´¿¬·±² Û¿§
  Ü·ºº»®»²¬·¿´ ×² Ñ²» Ú´±¿¬
  Î»°´¿½» Ü·¿°¸®¿¹³ 

¿²¼ Ó»®½«®§ Í©·¬½¸»

ÜÛÍÝÎ×ÐÌ×ÑÒ
Ì¸» ²»© Í±´±óÚ´±¿¬þ · ¿ ¼·®»½¬ ¿½¬·²¹ º´±¿¬ ©·¬½¸ º±® ½±²¬®±´´·²¹ ïïñî ØÐ ¿²¼ ³¿´´»® °«³° ³±¬±®ò Ì¸» ²»©
Í±´±óÚ´±¿¬ ¸¿ ¾»»² ½±³°´»¬»´§ ®»¼»·¹²»¼ ¿²¼ «» ¿ ³»¬¿´ ¾¿´´ ®±´´·²¹ ¾¿½µ ¿²¼ º±®¬¸ ·² ¿ ¬«¾» ¬± ¿½¬«¿¬» ¿
®»´·¿¾´»ô ²¿°ó¿½¬·±² ©·¬½¸ò ß² ¿¼¶«¬¿¾´»ô °´¿¬·½ ½´¿³° ©·¬¸ ¬¿·²´» ¬»»´ ¸±» ½´¿³° · °®±ª·¼»¼ º±®
¿¬¬¿½¸·²¹ ¬¸» Í±´±óÚ´±¿¬ ¿¬ ¬¸» ¿°°®±°®·¿¬» ´»ª»´ ±² ¬¸» °«³° ¼·½¸¿®¹» °·°»ò Þ§ ª¿®§·²¹ ¬¸» ¬»¬¸»® ´»²¹¬¸ô ¿
°«³°·²¹ ®¿²¹» ±º èþ ó ïìþ ½¿² ¾» ¿½¸·»ª»¼ò Ì¸» Í±´±óÚ´±¿¬ · ¿ª¿·´¿¾´» ©·¬¸ ¿ °·¹¹§¾¿½µ °´«¹ ·² »·¬¸»® ¿ ïïë ª±´¬
±® îíð ª±´¬ ½±²º·¹«®¿¬·±²ò ×¬ · ¿´± ¿ª¿·´¿¾´» ¾´«²¬ ½«¬ô ©·¬¸±«¬ ¿ °´«¹ô º±® ©·®·²¹ ¬± ¿² ß²½¸±® Í½·»²¬·º·½ ÖÈ
¶«²½¬·±² ¾±¨ò

ßÐÐÔ×ÝßÌ×ÑÒÍ
Ì¸» Í±´±óÚ´±¿¬ ½¿² ¾» «»¼ ·² ¿ ª¿®·»¬§ ±º ´·¯«·¼ ´»ª»´ ¿°°´·½¿¬·±²ô ·²½´«¼·²¹ «³°ô »©¿¹» »¶»½¬±®ô »°¬·½
¬¿²µô ª¿«´¬ ¿²¼ ¬¿²µò Ì¸» ½±®®±·±² ®»·¬¿²½» ±º
¬¸» ³¿¬»®·¿´ «»¼ ·² ·¬ ½±²¬®«½¬·±² ¿´± ³¿µ» ¬¸»
Í±´±óÚ´±¿¬ ¿ ¹±±¼ ½¸±·½» º±® ³¿²§ ½±®®±·ª»
¿°°´·½¿¬·±²ò

ÍÐÛÝ×Ú×ÝßÌ×ÑÒÍ
Ý¿¾´» ïêóîô ÍÖÑ Éñßô êðp Ýò Ü·¿òó òíî 

êë Í¬®¿²¼ ¨ ýíì
Ú´±¿¬ Ø±«·²¹ Ð±´§°®±°§´»²»ò Ü·³ ëòðþ ¨ íòðþ Üò

Þ´«» ó Ò±®³¿´´§ Ñ°»² 
Î»¼ ó Ò±®³¿´´§ Ý´±»¼

Ý´¿³° Ð±´§»¬¸§´»²» Ð·°»ñÝ¿¾´» 
Ý´¿³°ô Í¬¿·²´» Í¬»»´ Ø±» 
Ý´¿³°ô Î¿²¹»æ íñìþ ó íþ

Û´»½¬®·½¿´ Î¿¬·²¹ ïñî ØÐ à ïïëÊô Í·²¹´» Ð¸¿» 
ïïñî ØÐ à îíðÊô Í·²¹´» Ð¸¿» 
ËÔ ëðè ×²¼ò Ý±²ò Û¯ò

ÑÎÜÛÎ×ÒÙ ×ÒÚÑÎÓßÌ×ÑÒ
Ì¸®»» ª¿®·¿¾´» ³«¬ ¾» °»½·º·»¼ ©¸»² ±®¼»®·²¹
Í±´±Ú´±¿¬æ ïò÷ Ý¿¾´» Ô»²¹¬¸ îò÷ Ý·®½«·¬
½±²º·¹«®¿¬·±²ò íò÷ Ð´«¹ Ê±´¬¿¹»ò Ý¿¾´» ´»²¹¬¸ ¿®»
¿ª¿·´¿¾´» ·² ë º±±¬ ·²½®»³»²¬ º®±³ ïðù ¬± íðþò
Ý±²«´¬ º¿½¬±®§ º±® ´±²¹»® ´»²¹¬¸ò Ì¸» ½·®½«·¬
½±²º·¹«®¿¬·±² · »·¬¸»® ÀÒÑùô ²±®³¿´´§ ±°»²ô
ø°«³° ¼±©²÷å ±® ùÒÝùô ²±®³¿´´§ ½´±»¼ô ø°«³°
«°÷ò Ì¸» °´«¹ ª±´¬¿¹» ¿´± ³«¬ ¾» °»½·º·»¼æ
Àïïëù º±® ïïë ª±´¬ ±® Àîíðù º±® îíð ª±´¬
¿°°´·½¿¬·±²ò

ÚÛßÌËÎÛÍ
  Î»´·¿¾·´·¬§
  ß¼¶«¬¿¾´» Ð«³°·²¹ 

Î¿²¹»
  Ó¿²«¿´ Ñ°»®¿¬·±²
  Ò±²ó³»®½«®§ Û´»³»²¬
  Ý±²ª»®¬ Ò±²ó

¿«¬±³¿¬·½ Ð«³° Ì± 
ß«¬±³¿¬·½

  Î»°´¿½» Ü·¿°¸®¿¹³ 
Ð®»«®» Í©·¬½¸»

  Û¿§ ×²¬¿´´¿¬·±²
  ×² Í¬±½µô Ô±© Ý±¬

Û¨¿³°´»    

Ü îð ÒÑ ïïë 
Ó±¼»´ Ý¿¾´» Ý·®½«·¬ Ð´«¹ 

Ì§°» Ô»²¹¬¸ Ý±²º·¹ò Í¬§´» 

 Í¬¿²¼¿®¼ Ó±¼»´  

Ü ïð ÒÑ ïïë 

 ïë ÒÝ îíð 

 îð  óøÞ´«²¬÷ 

 íð   

Û¨¿³°´»

Ð®·½»¼ º®±³ üîéòëð

Ð®·½»¼ º®±³ üîèòðð

Ð´»¿» ½¿´´ º±® ¿°°´·½¿¬·±²ñ¬»½¸ «°°±®¬ ú ½±³°´»¬» °®±¼«½¬ ´·¬»®¿¬«®»ò ïîñë ïóèððóîíéóèîéì

ïî

ITEM 2



  Ü«®¿Í±«®½» Ì»½¸²±´±¹§ °®±ª·¼·²¹ »¨¬»²¼»¼ 
·²º®¿®»¼ »²±® ´·º»

  ØßÎÌ º·»´¼ ½±³³«²·½¿¬·±² °®±¬±½±´ ±°¬·±² º±®
·³°®±ª»¼ ¿»¬ ³¿²¿¹»³»²¬ò

  Ð¿¬»²¬»¼ »²±® ¼·½±²²»½¬ó«²¼»®ó°±©»® ¿´´±© »²±®
½¸¿²¹»ó±«¬ ©·¬¸±«¬ ¼»½´¿·º§·²¹ ¿ ¸¿¦¿®¼±« ¿®»¿

  ×²¬»®½¸¿²¹»¿¾´» ³¿®¬ »²±®æ °®»ó½¿´·¾®¿¬»¼ô
·²¬¿´´¿¬·±²ó®»¿¼§ »²±® ³±¼«´»ô º·»´¼ó®»°´¿½»¿¾´»
©·¬¸±«¬ ¬±±´

  Ò»© »²±® ¬§°» ¯«·½µ ®»½±¹²·¬·±² ¿²¼ ®»½±²º·¹«®¿¬·±²
±º ¿´¿®³ ¿²¼ ®»´¿§ »¬¬·²¹

  ÔÝÜ ½±²ª»²·»²¬´§ ¿´¬»®²¿¬» ¾»¬©»»² »²±® ®»¿¼·²¹
¿²¼ ¹¿ ¬§°» °´« ½®±´´·²¹ ³»¿¹·²¹ º±® ±²¹±·²¹
¼·¿¹²±¬·½ ½¸»½µ 

  Í·²¹´»ó¾±¿®¼ ¼»·¹² º±® «´¬·³¿¬» ®»´·¿¾·´·¬§ ¿²¼
»®ª·½»¿¾·´·¬§ 

Ë´¬·³¿r È Í»®·» Ù¿ Ó±²·¬±®

Ê»®¿¬·´» �¨»¼ ·²¬®«³»²¬ °®±ª·¼» ½±²¬·²«±« ³±²·¬±®·²¹ ±º ³¿²§ ¸¿¦¿®¼±«
¹¿» «·²¹ ½¿¬¿´§¬·½ô »´»½¬®±½¸»³·½¿´ô ¿²¼ ·²º®¿®»¼ ¹¿ ¼»¬»½¬·±² ³»¬¸±¼ò ë

Ò»© º»¿¬«®» ú ÛÈ¬®»³» ¼»·¹²ô ²±© ©·¬¸ ØßÎÌ Ð®±¬±½±´ ¿²¼ Ü«®¿Í±«®½»Ž Ì»½¸²±´±¹§ò

È Ú¿½¬±®

ITEM 3



Ë´¬·³¿ ÈÛ Ù¿ Ó±²·¬±® › Û¨°´±·±²óÐ®±±ºô 
Í¬¿·²´» Í¬»»´ Ù¿ Ü»¬»½¬±® ©·¬¸ Ü·°´¿§

Ì¸» Ë´¬·³¿ ÈÛ Ù¿ Ó±²·¬±® ±ºº»®æ 

  Û¨°´±·±²ó°®±±º íïê ¬¿·²´» ¬»»´

  Ó«´¬·°´»ó»²¬®§ ³±«²¬·²¹ »²½´±«®»

  Ì§°» ìÈô ×Ðêê

Ë´¬·³¿ Èß Ù¿ Ó±²·¬±® › É¿¬»®ó ¿²¼ Ý±®®±·±²ó
Î»·¬¿²¬ô ß´´óÐ«®°±»ô Ð±´§½¿®¾±²¿¬» Ù¿ Ü»¬»½¬±® 
©·¬¸ Ü·°´¿§

Ì¸» Ë´¬·³¿ Èß Ù¿ Ó±²·¬±® ±ºº»®æ 

  Ò»³¿ ìÈ ®¿¬·²¹

  Ô·¹¸¬ ©»·¹¸¬ ø±²´§ ïòë ´¾÷

Ë´¬·³¿ È×Î Ù¿ Ó±²·¬±® › Û¨°´±·±²óÐ®±±ºô 
Í¬¿·²´» Í¬»»´ô ×²º®¿®»¼ Ù¿ Ü»¬»½¬±® ©·¬¸ Ü·°´¿§

Ì¸» Ë´¬·³¿ È×Î Ù¿ Ó±²·¬±® ±ºº»®æ 

  Ü«®¿Í±«®½» Ì»½¸²±´±¹§ º±® ·³°®±ª»¼ ×Î »²±® ´·º»

  íïê Í¬¿·²´» ¬»»´

  Ó«´¬·°´»ó»²¬®§ ³±«²¬·²¹ »²½´±«®»

  Ú¿¬ ®»°±²» ¬·³»

  Ñ°»®¿¬·±² ¾¿»¼ ±² ¼«¿´ó©¿ª»´»²¹¬¸ô ¸»¿¬»¼ó±°¬·½ ¬»½¸²±´±¹§ô

°®±ª·¼·²¹ ¼»º·²·¬·ª» ½±³°»²¿¬·±² º±® ¬»³°»®¿¬«®»ô ¸«³·¼·¬§ 

¿²¼ ¿¹·²¹ »ºº»½¬

  ×Î ¬»½¸²±´±¹§ ©¸·½¸ ±ºº»® »¨½»´´»²¬ ´±²¹ó¬»®³ ¬¿¾·´·¬§ô »´·³·²¿¬·²¹
¬¸» ²»»¼ º±® º®»¯«»²¬ ½¿´·¾®¿¬·±²

  ß ·²¬»®»¼ó¼·µóº®»» ¼»·¹² º±® ±°¬·³«³ °»®º±®³¿²½» ·² ¸¿®¸
»²ª·®±²³»²¬

  Ò±ó¹¿ ½¿´·¾®¿¬·±²ò Ñ²´§ ¿ ¦»®± ¿¼¶«¬³»²¬ · ®»¯«·®»¼ º±® º«´´
½¿´·¾®¿¬·±²ò

  Ì§°» ìÈô ×Ðêê

Ë´¬·³¿r È Í»®·» Ù¿ Ó±²·¬±®
Ë´¬·³¿¬» Ú»¿¬«®»ò ò ò ÛÈ¬®»³» Ü»·¹²

ITEM 3



ÓÍßù Ë´¬·³¿ È Í»®·» Ù¿ 

Ó±²·¬±® ¿®» ³·½®±°®±½»±®ó¾¿»¼

¬®¿²³·¬¬»®ô »²¹·²»»®»¼ ©·¬¸ ¬¸»

½«¬±³»® ·² ³·²¼ò

Ë´¬·³¿ È Í»®·» Ù¿ Ó±²·¬±®ô ¿ª¿·´¿¾´» ·² »·¬¸»®

¬¿·²´» ¬»»´ ±® °±´§½¿®¾±²¿¬» »²½´±«®» ¸±«·²¹ô

°®±ª·¼» ½±²¬·²«±« ³±²·¬±®·²¹ ±º ½±³¾«¬·¾´» ¿²¼

¬±¨·½ ¹¿»ô ¿²¼ ±¨§¹»² ¼»º·½·»²½§ò ×²¬¿´´¿¬·±² · ¾±¬¸

·³°´» ¿²¼ º´»¨·¾´»ò Ë´¬·³¿ È Í»®·» Ù¿ Ó±²·¬±® ¿®»

«·¬¿¾´» º±® ·²¼±±® ¿²¼ ±«¬¼±±® ¿°°´·½¿¬·±² ·²

ª·®¬«¿´´§ ¿²§ ¬§°» ±º ·²¼«¬®§ ·²½´«¼·²¹ ±ºº¸±®»ô

®»º·²»®·»ô ½¸»³·½¿´ ¿²¼ °»¬®±½¸»³·½¿´ º¿½·´·¬·»ô ¬»»´

³·´´ô ©¿¬»® ¿²¼ ©¿¬»©¿¬»® °´¿²¬ô ³·²·²¹ô ¿²¼

¹»²»®¿  ́·²¼«¬®§ò

ÓÍßù Ë´¬·³¿ È Í»®·» Ù¿ Ó±²·¬±®ô »²¹·²»»®»¼

«·²¹ ³·½®±°®±½»±® ó¾¿»¼ ¬»½¸²±´±¹§ ¿²¼ ¼»·¹²»¼

º±® ª¿®·»¼ ¹¿ ¼»¬»½¬·±² ²»»¼ô °®±ª·¼» ØßÎÌ

°®±¬±½±´ò Ë´¬·³¿ È×Î ¿²¼ È× Ù¿ Ó±²·¬±® ±ºº»®

Ü«®¿Í±«®½» Ì»½¸²±´±¹§ô ¿ ²»© ¿²¼ ·³°®±ª»¼ ´·¹¸¬

±«®½» °®±ª·¼·²¹ »¨¬»²¼»¼ »²±® ´·º»ò

ØßÎÌ Ú·»´¼ Ý±³³«²·½¿¬·±² Ð®±¬±½±´ °®±ª·¼»

·²½®»¿»¼ »²±® ¼¿¬¿ô °¿®¬ ±º ½±¬ó»ºº»½¬·ª» ¿»¬

³¿²¿¹»³»²¬ò ØßÎÌ ¿´± °®±ª·¼» ½±²ª»²·»²¬ »¬«°ô

½¿´·¾®¿¬·±²ô ¿²¼ ¼·¿¹²±¬·½ò Ý¿´·¾®¿¬»ô »¬ «° ±®

°»®º±®³ ¼·¿¹²±¬·½ ©·¬¸ ØßÎÌ º®±³ ¿²§ °±·²¬ 

¿´±²¹ ¬¸» ìóîð³ß ´·²»ò ØßÎÌ ¿´´±© º±® »¨·¬·²¹

½±³°±²»²¬ ·²¬¿´´ ¿²¼ ©·®·²¹ ¬± ¾» «»¼ô ®»¼«½·²¹

·²¬¿´´¿¬·±² ½±¬ò

Ë´¬·³¿r È Í»®·» Ù¿ Ó±²·¬±®

×²¬¿´´¿¬·±² ¿²¼ Ñ°»®¿¬·±²
×²¬¿´´¿¬·±² · ¾±¬¸ ·³°´» ¿²¼ º´»¨·¾´»ò Ë´¬·³¿ È Í»®·» 
Ù¿ Ó±²·¬±®æ

  Ñ°»®¿¬» ·² ¼·ºº«·±² ³±¼»ô ©·¬¸ º¿½¬±®§ó½¿´·¾®¿¬»¼ »²±®
®»¿¼§ ¬± °»®º±®³ ·³³»¼·¿¬»´§ ¿º¬»® ·²¬¿´´¿¬·±²

  Ñºº»® ØßÎÌ «°¹®¿¼» ±º »¨·¬·²¹ «²·¬ ª·¿ ®»°´¿½»³»²¬
ÐÝÞß

  ß®» ¿ª¿·´¿¾´» º±® ®»³±¬» »²·²¹ ¿°°´·½¿¬·±²ô ©¸»®»
·²¬¿´´¿¬·±² ®»¯«·®» ¬¸» »²±® ¬± ¾» »°¿®¿¬»¼ º®±³
»´»½¬®±²·½

  Ý¿² ±°»®¿¬» ½±³°´»¬»´§ ¬¿²¼ó¿´±²» ©·¬¸ ¿ ́ ¿®¹» ÔÝÜ
¼·°´¿§ô ±°¬·±²¿´ ¯«·½µó½¸»½µ ÔÛÜ ¿²¼ º±«® ®»´¿§ ±«¬°«¬
ø¬¸®»» ¿´¿®³ ¿²¼ ±²» º¿«´¬÷ô ±® ½±²²»½¬»¼ ©·¬¸ ¿ ¬¿²¼¿®¼
ìóîð³ß ±«¬°«¬ ¬± ¿ ½±²¬®±  ́§¬»³ øÐÔÝô ÜÝÍô »¬½÷

  Ø¿ª» ¿² ¿¼¶«¬¿¾´» º«´́ ó½¿´» ®¿²¹»

  Ð®±ª·¼» º±® »¿§ ·²¬¿´´¿¬·±² ©·¬¸ ¬¸» ¬©±ó°·»½»ô 
º·»´¼ó©·®·²¹ ½±²²»½¬±®

Ý¿´·¾®¿¬·±²
ß ©·¬¸ ¿´́  ¹¿ ³±²·¬±®ô Ë´¬·³¿ È Í»®·» Ù¿ Ó±²·¬±® ³«¬
¾» ½¿ ·́¾®¿¬»¼ °»®·±¼·½¿´´§ ©·¬¸ ¬¸» ¹¿ ±º ·²¬»®»¬ ¬± »²«®»
°®±°»® ±°»®¿¬·±²ò Ì¸» ½¿´·¾®¿¬·±² °®±½» ±ºº»®æ 

  ß«¬±³¿¬·½ ¿¼¶«¬³»²¬ 

  Ü¿¬» ¬¿³°·²¹ 

  Ý¿´·¾®¿¬·±² ·²¬®«½¬·±² ¼·°´¿§»¼ ±² ³±²·¬±®

  Í»´»½¬¿¾´» ´±½µ±«¬ ±º ±«¬°«¬ ·¹²¿´ ¼«®·²¹ ½¿´·¾®¿¬·±²

  ß¾·´·¬§ ¬± ½¿´·¾®¿¬» ¿¬ ¬¸» ·²¬¿´´¿¬·±² ´±½¿¬·±² ±® ®»³±¬»´§
©·¬¸±«¬ §¬»³ ·²¬»®®«°¬·±²

  ß½½»±®§ ½¿´·¾®¿¬±®ô ½±²¬®±´´»®ô ±® °«¸¾«¬¬±² º±®
½¿´·¾®¿¬·±² ·²·¬·¿¬·±²

É·¬¸ ¿ ²«³¾»® ±º ²»© ¿²¼ »¨½·¬·²¹ º»¿¬«®»ô Ë´¬·³¿ È Í»®·» Ù¿ Ó±²·¬±®
¿®» «·¬¿¾´» º±® ·²¼±±® ¿²¼ ±«¬¼±±® ¿°°´·½¿¬·±² ·² ª·®¬«¿´´§ ¿²§ ¬§°» ±º
·²¼«¬®§ ·²½´«¼·²¹ ±ºº¸±®»ô ®»º·²»®·»ô ½¸»³·½¿´ ¿²¼ °»¬®±½¸»³·½¿´ º¿½·´·¬·»ô
¬»»´ ³·´´ô ©¿¬»® ¿²¼ ©¿¬»©¿¬»® °´¿²¬ô ³·²·²¹ô ¿²¼ ¹»²»®¿´ ·²¼«¬®§ò
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Ë´¬·³¿ Èí Ì»½¸²±´±¹§ º±® Ë´¬·³¿ È Í»®·» Ù¿ Ó±²·¬±® º»¿¬«®»æ   

  Ó«´¬·ó»²·²¹

  Ë° ¬± íï ³±²·¬±® ©·¬¸ «° ¬± í »²±® ·²°«¬¬»¼ °»® ³±²·¬±® º±® çíó»²±® ¬±¬¿´

  Ý±³¾·²¿¬·±² ±º »´»½¬®±½¸»³·½¿´óô ½¿¬¿´§¬·½óô ¿²¼ ·²º®¿®»¼ó¬§°» »²±® · ¿ª¿·´¿¾´» 

  Í½®±´´·²¹ ¼·°´¿§ › ³±²·¬±® ½®±´´ ¬¸®±«¹¸ ¬§°» ¿²¼ ®»¿¼·²¹ º±® ¿´´ ¿¬¬¿½¸»¼ »²±® 

  Ñ°»®¿¬·±² ±º ³±²·¬±® ¿ ²»¬©±®µ ´¿ª» ¼»ª·½»

  Í·¹²¿´ ¾±±¬

  Û¿½¸ »²±® · ®»³±¬»´§ ±¾»®ª¿¾´» «°ó¬± íðððº¬ò º®±³ ¬¸» ³±²·¬±® 

  Ë²·ª»®¿´ èëóîëêÊßÝ ±® èóíðÊÜÝ °±©»® «°°´§ ¿ª¿·´¿¾´» ¿¬ ®»³±¬» ½±²¼«´»¬ 

  Ó±¼ÞËÍ ÎÌË ±«¬°«¬

  ×²¼«¬®§ó¬¿²¼¿®¼ º±®³¿¬ 

  ÎÍóìèë ¸¿´ºó¼«°´»¨ ½±³³«²·½¿¬·±² ·²¬»®º¿½» 

  ÐÔÝñÜÝÍ §¬»³ ·²¬»¹®¿¬·±²

ÐÔÝñÜÝÍ 
ÅÐ®±Í±º¬óÌ»¬»¼Ã

Ý±²²»½¬ ¬¸» Èí «²·¬ ¬± ÐÔÝñÜÝÍ
½±²¬®±´ §¬»³ò Èí ¬»½¸²±´±¹§
· Ð®±Í±º¬ó½»®¬·º·»¼ò ×¬ ¸¿ ¾»»²
¬»¬»¼ ¿²¼ º±«²¼ ¬± ¾»
½±³°¿¬·¾´» ©·¬¸ ß´´»²óÞ®¿¼´»§
ÐÔÝñÓ±¼ÞËÍ ½±²²»½¬·ª·¬§ ¾§
Ð®±Í±º¬ Ì»½¸²±´±¹§ô ×²½ò 

Ë° ¬± íððð º¬ò

Ë´¬·³¿ Èír Ì»½¸²±´±¹§
Å È ¬± ¬¸» Ð±©»® ±º í Ã
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ß½½»±®·»

Ð±©»® Í«°°´§

Ë´¬·³¿ È Í»®·» »¨¬»®²¿´ °±©»® «°°´§ ½¿² °±©»® »²±® ®»³±¬»´§å ±²» ®»³±¬» °±©»®

«°°´§ ³±¼«´» ½¿² °±©»®æ 

  «° ¬± ë »´»½¬®±½¸»³·½¿´ ±® ±¨§¹»² »²±®

  «° ¬± í ½±³¾«¬·¾´» »²±®

  ·²¬»®²¿´ °±©»® «°°´§ ±°¬·±² ¿´± ¿ª¿·´¿¾´»

Ð«¸¾«¬¬±² 

Ð«¸¾«¬¬±² º»¿¬«®» ´»¬ «»® ª·»© ª¿®·±« º«²½¬·±² ©·¬¸±«¬ ½¿´·¾®¿¬±®æ

  ¿´¿®³ ¿½µ²±©´»¼¹» 

  ¦»®± ½¿´·¾®¿¬·±² ·²·¬·¿´·¦¿¬·±²
  ÍÐßÒ ½¿´·¾®¿¬·±² ·²·¬·¿´·¦¿¬·±²

  ·ÝßÔ ½¿´·¾®¿¬·±² ·²·¬·¿´·¦¿¬·±²
  ½¿´·¾®¿¬·±² ¿¾±®¬

Ü«½¬óÓ±«²¬ Õ·¬

Ü«½¬ ó³±«²¬ Õ·¬ ¿´´±© ¬¸» «»® ¬± ³±²·¬±® ¿·® ©·¬¸·² ¼«½¬©±®µ «·²¹ ¬¸» Ë´¬·³¿ ÈÛô Èß 

±® È×Î »²±®ò Ï«·½µó¼·½±²²»½¬ º·¬¬·²¹ »²¿¾´» ½¿´·¾®¿¬·±² ¹¿ ¬± ®»¿½¸ »²±® ©·¬¸±«¬

¼«½¬ó³±«²¬»¼ »²±® ®»³±ª¿´ò 

Ð«³°
Í¿³°´·²¹ °«³° ¾®·²¹ ®»³±¬» ¿³°´» ¬± »²±®ò Í¿³°´·²¹ ³±¼«´» ¿®» ¿ª¿·´¿¾´» ·² 

ÙÐ ¿²¼ ÈÐ ª»®·±² ±º ¿°·®¿¬»¼ ¿²¼ °«³°»¼ ³±¼«´»ò

Ý¿´·¾®¿¬±® 

Ë´¬·³¿ Ó±²·¬±® Ý¿´·¾®¿¬±® ±ºº»® ¬¸» ·²¼«¬®§� ·³°´»¬ ½¿´·¾®¿¬·±² ³»¬¸±¼ô ¿ ¬¸®»»ó¾«¬¬±²

¼»ª·½» ¿´´±©·²¹ Ë´¬·³¿ È Í»®·» ½¿´·¾®¿¬·±² ¿²¼ ¿¼¼®» ½¸¿²¹»ò

Ý±²¬®±´´»® 

Ë´¬·³¿ Ó±²·¬±® Ý±²¬®±´´»® °®±ª·¼» ½±³°´»¬» ¿½½» ¬± ¿´´ º»¿¬«®» ¬¸®±«¹¸ ·¬ º«´´óº«²½¬·±²

µ»§°¿¼æ ¿´¿®³ ´»ª»´ »¬ô °¿² ¹¿ ª¿´«» ½¸¿²¹»ô ¿²¼ ´¿¬ ½¿´·¾®¿¬·±² ¼¿¬» ¼·°´¿§ò

ØßÎÌ Ð±®¬ 

×²¬®·²·½¿´´§ ¿º» ½±²²»½¬·±² º±® ¿ ØßÎÌ ½±³³«²·½¿¬±®ò
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Ò±¬»æ Ì¸· Þ«´´»¬·² ½±²¬¿·² ±²´§ ¿ ¹»²»®¿´
¼»½®·°¬·±² ±º ¬¸» °®±¼«½¬ ¸±©²ò É¸·́ » «»
¿²¼ °»®º±®³¿²½» ½¿°¿¾·´·¬·» ¿®» ¼»½®·¾»¼ô
«²¼»® ²± ½·®½«³¬¿²½» ¸¿´´ ¬¸» °®±¼«½¬ ¾»
«»¼ ¾§ «²¬®¿·²»¼ ±® «²¯«¿´·º·»¼ ·²¼·ª·¼«¿´ ¿²¼
²±¬ «²¬·´ ¬¸» °®±¼«½¬ ·²¬®«½¬·±² ·²½´«¼·²¹ ¿²§
©¿®²·²¹ ±® ½¿«¬·±² °®±ª·¼»¼ ¸¿ª» ¾»»²
¬¸±®±«¹¸´§ ®»¿¼ ¿²¼ «²¼»®¬±±¼ò Ñ²´§ ¬¸»§
½±²¬¿·² ¬¸» ½±³°´»¬» ¿²¼
¼»¬¿·´»¼ ·²º±®³¿¬·±²
½±²½»®²·²¹ °®±°»® «» ¿²¼
½¿®» ±º ¬¸»» °®±¼«½¬ò

×Ü ðéóîðëïóÓÝ ñ ß°®·´ îððç
w ÓÍß îððè  Ð®·²¬»¼ ·² ËòÍòßò

Ý±®°±®¿¬» Ø»¿¼¯«¿®¬»®
ÐòÑò Þ±¨ ìîêô Ð·¬¬¾«®¹¸ô Ðß

ïëîíð ËÍß

Ð¸±²» ìïîóçêéóíððð

©©©òÓÍß²»¬ò½±³

ËòÍò Ý«¬±³»® Í»®ª·½» Ý»²¬»®

Ð¸±²» ïóèððóÓÍßó×ÒÍÌ

Ú¿¨ ïóéîìóééêóíîèð

ÓÍß Ý¿²¿¼¿
Ð¸±²» ïóèððóêéîóîîîî

Ú¿¨ ïóèððóçêéóðíçè

ÓÍß Ó»¨·½± 
Ð¸±²» ëîóëë îï îî ëééð

Ú¿¨ ëîóëë ëíëç ìííð

ÓÍß ×²¬»®²¿¬·±²¿´  
Ð¸±²» ìïîóçêéóííëì  

ÚßÈ ìïîóçêéóíìëï

Ñºº·½» ¿²¼ ®»°®»»²¬¿¬·ª» ©±®´¼©·¼»
Ú±® º«®¬¸»® ·²º±®³¿¬·±²æ

Ù¿»
ß½»¬§´»²» ×Îó ðóîòëû

ß³³±²·¿ó ðóëð ÐÐÓ

ß³³±²·¿ó ðóïðð ÐÐÓ

ß³³±²·¿ó ðóïððð ÐÐÓ

ß®·²»ó ðóî ÐÐÓ

Þ®±³·²»ó ðóë ÐÐÓ

Ý¿®¾±² Ü·±¨·¼» ×Îó ðóðòëû

Ý¿®¾±² Ü·±¨·¼» ×Îó ðóîû

Ý¿®¾±² Ü·±¨·¼» ×Îó ðóëû

Ý¿®¾±² Ó±²±¨·¼»ó ðóïðð ÐÐÓ

Ý¿®¾±² Ó±²±¨·¼»ó ðóëðð ÐÐÓ

Ý¿®¾±² Ó±²±¨·¼»ó ðóïððð ÐÐÓ

Ý¸´±®·²»ó ðóë ÐÐÓ

Ý¸´±®·²»ó ðóïð ÐÐÓ

Ý¸´±®·²»ó ðóîð ÐÐÓ

Ý¸´±®·²» Ü·±¨·¼»ó ðóí ÐÐÓ

×Î Ý±³¾«¬·¾´» Ù¿ ó Ó»¬¸¿²»ó

ðóïððû ÔÛÔ

×Î Ý±³¾«¬·¾´» Ù¿ ó Ò±²óÓ»¬¸¿²»ó 

ðóïððû ÔÛÔ

Ý±³¾«¬·¾´» Ù¿ó ðóïððû ÔÛÔ Ò¿¬«®¿´

Ù¿ ¿²¼ Øî

Ý±³¾«¬·¾´» Ù¿ó ðóïððû ÔÛÔ

Ð»¬®±´»«³ Ê¿°±®

Ý±³¾«¬·¾´» Ù¿ó ðóïððû Í±´ª»²¬

Ü·¾±®¿²»ó ðóëð ÐÐÓ

Û¬¸§´»²» Ñ¨·¼»ó ðóïð ÐÐÓ

Ú´«±®·²»ó ðóë ÐÐÓ

Ø§¼®±¹»² Ú´«±®·¼»ó ðóïð ÐÐÓ

Ø§¼®±¹»²ó ðóïððð ÐÐÓ

Ø§¼®±¹»² Ý¸´±®·¼»ó ðóëð ÐÐÓ

Ø§¼®±¹»² Ý§¿²·¼»ó ðóëð ÐÐÓ

Ø§¼®±¹»² Í«´º·¼»ó ðóïð ÐÐÓ

Ø§¼®±¹»² Í«´º·¼»ó ðóëð ÐÐÓ

Ø§¼®±¹»² Í«´º·¼»ó ðóïðð ÐÐÓ

Ø§¼®±¹»² Í«´º·¼»ó ðóëðð ÐÐÓ

Ò·¬®·½ Ñ¨·¼»ó ðóïðð ÐÐÓ

Ò·¬®±¹»² Ü·±¨·¼»ó ðóïð ÐÐÓ

Ñ¨§¹»²ó ðóïðû ó ½±³°»²¿¬»¼

Ñ¨§¹»²ó ðóîëû ó ½±³°»²¿¬»¼

Ñ¨§¹»² ó ÝÑî Ì±´»®¿²¬ó ðóîëû

Ñ¨§¹»² ó Í±´ª»²¬ Ì±´»®¿²¬ó ðóîëû

Ð¸±¹»²»ó ðóïû

Ð¸±°¸·²»ó ðóî ÐÐÓ

Í·´¿²»ó ðóîë ÐÐÓ

Í«´º«® Ü·±¨·¼»ó ðóîë ÐÐÓ

Í«´º«® Ü·±¨·¼»ó ðóïðð ÐÐÓ

Í°»½·º·½¿¬·±² øº±® Ë´¬·³¿ ÈÛô Ë´¬·³¿ Èß ¿²¼ Ë´¬·³¿ È×Î÷
Ù¿ Ì§°» ÈÛô Èß Ý±³¾«¬·¾´»ô ±¨§¹»² ¿²¼ ¬±¨·½

È×Î Ý±³¾«¬·¾´»å ðóïððûÔÛÔ
Ì»³°»®¿¬«®» Î¿²¹» óìðpÝ ¬± õêðpÝ øóìðpÚ ¬± õïìðpÚ÷

øÌ§°·½¿´ó®¿²¹» º±® ±³» ¹¿» ³¿§ ¼·ºº»®÷
Ü®·º¬

Æ»®± Ü®·º¬ ÈÛô Èß äëûñ§»¿®ô ¬§°·½¿´
È×Î oîûñ§»¿®ô ¬§°·½¿´

Í°¿² Ü®·º¬ ÈÛô Èß äïðûñ§»¿®ô ¬§°·½¿´

Ò±·» äïû Ú«´´ Í½¿´»
ß½½«®¿½§

Î»°»¿¬¿¾·´·¬§ ÈÛô Èßô È×Î oïûÚ«´´ Í½¿´» ±® î°°³ô ¬§°·½¿´
Ô·²»¿®·¬§ ÈÛô Èß oîûÚ«´´ Í½¿´» ±® î°°³ô øÑîô ÝÑ÷

ÈÛô Èß oíûÚ«´´ Í½¿´» øäëðû ÔÛÔ ½±³¾«¬·¾´»÷
ÈÛô Èßô È×Î oëûÚ«´´ Í½¿´» øâëðû ÔÛÔ ½±³¾«¬·¾´»÷
ÈÛô Èß oïðûÚ«´´ Í½¿´» ±® î°°³ô ø²±²óÝÑ ¬±¨·½÷

Î»°±²» Ì·³»
Ìîð Ñî ú ¬±¨·½ ÈÛô Èß äïî »½±²¼ ø¬§°·½¿´´§ ê »½±²¼÷
Ìëð Ñî ú ¬±¨·½ ÈÛô Èß äíð »½±²¼ ø¬§°·½¿´´§ ïî »½±²¼÷
Ìëð ½±³¾«¬ò ÈÛô Èß äè »½±²¼
Ìçð ½±³¾«¬ò ÈÛô Èß äíð »½±²¼
Ìçð ½±³¾«¬ò È×Î äî »½±²¼

Ø«³·¼·¬§ ÈÛô Èß ïëûóçëû ÎØô ²±²ó½±²¼»²·²¹
È×Î ðûóçëû ÎØô ²±²ó½±²¼»²·²¹

Í»²±® Ô·º»
Ñ¨§¹»² ú Ì±¨·½ ÈÛô Èß î §»¿® ¬§°·½¿´
Ý±³¾«¬ò ÈÛô Èß í §»¿® ¬§°·½¿´
Ý±³¾«¬ò È×Î ïð §»¿® ¬§°·½¿´
É¿®®¿²¬§ ï §»¿® ÈÛô Èßå î §»¿® È×Îå ïð §»¿® È×Îô È× ø×Î ±«®½» ±²´§÷

Ð±©»® ×²°«¬ ÈÛô Èß éóíðÊÜÝ ø±¨§¹»² ¿²¼ ¬±¨·½÷
ÈÛô Èß éóíðÊÜÝ à ìëð³ß ³¿¨·³«³ ø½±³¾«¬·¾´»÷
È×Î éóíðÊÜÝ à éëð³ß ³¿¨·³«³ ø½±³¾«¬·¾´»÷

É·®·²¹ Î»¯«·®»³»²¬
Ý±³¾«¬ò ÈÛô Èßô È×Î íó©·®»
Ñ¨§¹»² ú Ì±¨·½ ÈÛô Èß îó©·®»å ²± ÔÛÜ ±® ®»´¿§
Ñ¨§¹»² ú Ì±¨·½ ÈÛô Èß íó©·®»å ÔÛÜ ¿²¼ñ±® ®»´¿§

Í·¹²¿´ Ñ«¬°«¬ ÈÛô Èß ìóîð³ß îó©·®» ½«®®»²¬ ·²µ
ÈÛô Èßô È×Î ìóîð³ß íó©·®» ½«®®»²¬ ±«®½»

Î»´¿§ Ý±²¬¿½¬ Î¿¬·²¹ ë¿³° à îîð ÊßÝå ë¿³° à íð ÊÜÝ
Ø±«·²¹ Û²¬®·» ÈÛô È×Î Ú±«® ½±²¼«·¬ »²¬®·»ô íñìþ ÒÐÌ ±® îë³³

Èß Ñ²» »²¬®§
Ð¸§·½¿´ ÈÛ íïê Í¬¿·²´» Í¬»»´å ïðòì´¾ øìòéµ¹÷

êòíþÉ ¨ íòçþÜ ¨ ïðòíþÔ øïêð ¨ çç ¨ îêï³³÷
Èß Ð±´§½¿®¾±²¿¬»å ïòë´¾ øðòêèµ¹÷

ëòïþÉ ¨ îòçþÜ ¨ çòìþÔ øïíð ¨ éê ¨ îíç³³÷
È×Î íïê Í¬¿·²´» Í¬»»´å ïðòè´¾ øìòçµ¹÷

ïîòêþÉ ¨ íòçþÜ ¨ ëòéþÔ øíîð ¨ çç ¨ ïìì³³÷

ß°°®±ª¿´ Î¿¬·²¹ Ë´¬·³¿ È Í»®·» ËÍßñÝ¿²¿¼¿

½ÚÓ«ô ½ËÔ«ô ÝÍß
Ý´¿ ×ô Ü·ªò ï ¿²¼ îô Ù®±«° ßô Þô Ýô Ü
Ý´¿ ××ô Ü·ªò ïô Ù®±«° Ú ú Ùô Ý´¿ ×××
Ì§°» ìÈô ×Ðêê
ßÒÍ×ñ×Íß ïîòïíòðï
ÝÍß Ýîîòî Ò±òïëî

Ý´¿ ×ô Ü·ªò ïô Ù®±«° ßôÞôÝôÜ
ÝÍß Ýîîòî Ò±ò ïëî

Ý´¿ ×ô Ü·ªò ïô Ù®±«° ÞôÝôÜ øÈ×Î÷
Èß Ò»³¿ ìÈ ®¿¬·²¹
Ë´¬·³¿ È Í»®·» Û«®±°»

ÝÛ Ô±© Ê±´¬¿¹»ñÛÓÝñßÌÛÈô ÛÒ êððéçóï
ïï îÙ Û¨ ¼ ïïÝ Ìì

×Ð êê
Ë´¬·³¿ È Í»®·» Í×Ô Ý»®¬·º·½¿¬·±²
ø²±¬ ·²½´«¼·²¹ Èí Í×Ô î à ØÚÌãð øÑ¨§¹»²ô ½¿¬¿´§¬·½ ½±³¾«¬·¾´» ¿²¼ ×Î÷
Ì»½¸²±´±¹§ ±® Ø¿®¬÷ Í×Ô ï à ØÚÌ ã ðæ Í×Ô î à ØÚÌ ã ï øÌ±¨·½÷

Û¨
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XA          

XE          

XIR     

XA         

XE          

XIR     

Ultima X3  Technology - ATO Order Form 

       

                                   1         2        3          4         5         6        7          8          9        10       11         12        13       14        15        16       17        18        

Model Type
A = Nema 4X Plastic Enclosure 

  E = 316 Stainless Steel Enclosure  
           G = 316 Stainless Steel, General Purpose                 

Enclosure Type
0 = Plastic (North American Software) 

 + 1 = Stainless Steel, UL approved, NPT threads 
           2 = Stainless Steel, ATEX approved, metric threads  
           3 = Stainless Steel, ATEX approved, NPT threads 
  4 = Plastic, (European software) 
 * 5 = Stainless Steel, CSA approved, NPT threads 
  8 = Stainless Steel, FM Approved, NPT threads  
 

 Sensor Output
 M = Modbus RTU  
 

 

 LED / Relay Option

 0 = None 
 1 = LEDs and No Relays  
 2 = Relays and No LEDs  
 3 = LED�s and Relays  
 

 

Power Supply Options
 0 = None 
 1 = Internal 85-256 VAC / 12 VDC  
 2 = Internal 85-256 VAC / 24 VDC  
 3 = External 85-256 VAC / 12 VDC  
 4 = External 85-256 VAC / 24 VDC  
 
 

Language Option
 0 = English 
             
               
 

Hardware / Software Options
 0 = None  
              1 = Push-button 
 
  

 2 = PB w/ horn-reset 
 
 
 

              3 = European Software 
  
 Signal Boost Option (US only) 
  0 = No  
  1 = Yes  
 

  Sensor 1 Selection
 See Sensor Selection Table 
  
 
 
 

 
 
 

Sensor 1 Accessories
   0 = Integral or Remote w/no condulet   

  1 = Remote w/condulet, no signal boost    
           no power supply  
   2 = Remote w/condulet, signal boost &   
    85-256 VAC supply 
   3 = Remote w/condulet, signal boost, &  
    7-30 VDC supply 

  
 Sensor 1 Installation Hardware 
 0 = None 
 1 = Mounting Kit (XE only)  
 2 = Duct Mount kit  
 3 = Nema 4X Installation kit (XA only)  
 4 = Mounting bracket with duct mount kit for XE  
 5 = Nema 4X installation kit w/mounting bracket  
        and Duct Mount Kit for XA 
 6 = Duct Mount Kit, Metric only  

Sensor 2 Selection
 See Sensor Selection Table  

Sensor 2 Accessories
   0 = Integral or Remote w/no condulet    

 -- 1 = Remote w/condulet, no signal boost,    
    no power supply  
  -- 2 = Remote w/condulet, signal boost &    
    85-256 VAC supply 
  -- 3 = Remote w/condulet, signal boost, &   
  7-30 VDC supply  
   
 

Sensor 2 Installation Hardware
 0 = None 
 1 = Mounting Kit (XE only)  
 2 = Duct Mount kit  
 3 = Nema 4X Installation kit (XA only)  
 4 = Mounting bracket with duct mount kit for XE  
 5 = Nema 4X installation kit w/mounting bracket  
        and Duct Mount Kit for XA 
 6 = Duct Mount Kit, Metric only   

Sensor 3 Selection
  See Sensor Selection Table 

Sensor 3 Accessories
   0 = Integral or Remote w/no condulet    

 -- 1 = Remote w/condulet, no signal boost,    
    no power supply  
  -- 2 = Remote w/condulet, signal boost &    
    85-256 VAC supply 
  -- 3 = Remote w/condulet, signal boost, &  
  7-30 VDC supply  

Plastic                
Stainless Steel  

 A-Ultima X3 
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 2 

__ __    _ _    _   _   _   ___   __   _ _   _   _   _   _
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~ Plastic                 
~ Stainless Steel  
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 Sensor 3 Installation Hardware

Key:
 + UL approved, Class I, Div 1 & 2, Groups A, B, C, D; 

Class II, Div. 1, Groups E, F, G for IR, Groups F, G for 
E-chem and catalytic; Class III 

 > FM approved Class I, Div. 1 & 2, Groups A, B, C, D for 
oxygen, catalytic and IR 

 *  CSA approved Class I, Div. 1, Groups A, B, C & D for 
E-chem and catalytic, Groups B, C & D for IR 

 ** Selections 3 � 11 must be zero 
 ATEX approved Ex d IIc T4, IP66 

^ Available as custom product only 
 x XP Stainless Steel only 
 -- X3IR must have condulet 
 ~ Available with intrinsically safe barrier and ATEX 

approval or UL Div. 2 approval 
 � Not available as XL model 
 } Not available as XT model 
 

 0 = None 
 1 = Mounting Kit (XE only)  
 2 = Duct Mount kit  
 3 = Nema 4X Installation kit (XA only)  
 4 = Mounting bracket with duct mount kit for XE  
 5 = Nema 4X installation kit w/mounting bracket  
        and Duct Mount Kit for XA 
 6 = Duct Mount Kit, Metric only  

 Custom
 C = Custom 
 T = Tagging,SS  

Sensor Selection Table
 0 None 
 11 Carbon Monoxide 0-100 PPM 
 12 Carbon Monoxide 0-500 PPM 
 13 Oxygen 0- 10% 
 14 Oxygen 0-25% 
 15 Hydrogen Sulfide 0-10 PPM 
 16 Hydrogen Sulfide 0-50 PPM 
 17 Hydrogen Sulfide 0-100 PPM 
  � ~  18 Chlorine 0-5 PPM 
 19 Sulfur Dioxide 0-25 PPM 
         20 Nitric Oxide 0-100 PPM 
         21 Nitrogen Dioxide 0-10 PPM 
         22 Hydrogen Cyanide 0-50 PPM 
  � ~  23 Hydrogen Chloride 0-50 PPM 
  � ~  24 Chlorine Dioxide 0-3 PPM 
 25 Hydrogen Sulfide 0-500PPM 
  “ ~  26 Hydrogen Fluoride 0-10 PPM  
  27 Sulfur Dioxide 0-100PPM 
  “ ~  28 Chlorine 0-10 PPM 
         31 Combustible gas 0-100% LEL - Natural Gas & H2 
         32 Combustible gas 0-100% LEL � Petroleum Vapors 
         33 Combustible gas 0-100% LEL � Solvents 
 } � ^ 34 Acetylene IR 0-2.5%  
   } � 35 Carbon Dioxide IR 0-0.5%  
   } � 36 Carbon Dioxide IR 0-2%    
   } � 37 Carbon Dioxide IR 0-5%  
   ** 38 IR combustible 0-100% LEL- Methane  
   ** 39 IR combustible 0-100% LEL � Propane  

41  Phosphine 0-2 PPM 
42  Arsine 0-2 PPM 
43  Silane 0-25 PPM 
44  Germane 0-3 PPM 

 � ~ 45 Diborane 0-50 PPM 
 � ~   46 Bromine 0-5 PPM 
 � ~   47 Flourine 0-10 PPM 
 � ~   48 Ammonia 0�100 PPM   
 49 Hydrogen 0-1000 PPM  
  � ~  50 Ethylene Oxide 0-10 PPM   

51 Comb. Gas 0-100% LEL - ATEX - 4.4% CH4 
Natural Gas and H2 

52 Comb. Gas 0-100% LEL - ATEX - 1.7% Propane 
  Petroleum Vapors 
53 Comb. Gas 0-100% LEL - ATEX - 1.7% 1.7% Propane 
  Solvents 

   �~  54 Ammonia 0-1000 PPM  
} � x  55 Solvent Tolerant O2 
 57 Carbon Monoxide 0-1000 PPM 
        58 Comb Gas IR � Methane 0-100% LEL �   
   ATEX - 4.4% CH4 

 59 Comb Gas IR - Non Methane 0-100% LEL � ATEX  
  1.7% Propane 
  �~ 61  Chlorine 0-20 PPM 
} � x  62 Solvent & CO2 Tolerant Oxygen 
} � x  63  Low oxygen 
} � x 64 Low solvent tolerant oxygen 

17

18

SELECTION GUIDE FOR  
 ULTIMA XIR COMBUSTIBLE 

CATEGORY 38: Methane Calibration 
  Controller      Cal Cylinder     Cal 
          Code  Cylinder     P/N  Span Value 
Methane       1             2.5% Methane     10028032   50% LEL 
 
 

 

 

 

CATEGORY 39: Non-Methane Calibration 
  Controller    Cal Cylinder     Cal 
          Code  Cylinder     P/N  Span Value 
Propane 2 0.6% Propane 10028034 29% LEL 
Ethane 3 0.6% Propane 10028034 25% LEL 
Butane 4 0.6% Propane 10028034 28% LEL 
Pentane 5 0.6% Propane 10028034 33% LEL 
Hexane 6 0.6% Propane 10028034 41% LEL 
Cyclopentane 7 0.6% Propane 10028034 30% LEL 
Ethylene 8 0.1% Propane 711054 28% LEL 
 

For sensing multiple gases always calibrate for the least sensitive gas 

or vapor expected to be measured (highest response factor within  
category). 

 

All other combustible gas span values available upon request. 

  
 
 

ITEM 3
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Æ»´·±r Ð´«¹ó×² Î»´¿§ ÎÈÓ

Î»º»® ¬± Ý¿¬¿´±¹ èëðïÝÌðêðï
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ª»®·±²÷

Ÿ Ó»½¸¿²·½¿´ ·²¼·½¿¬·±² ±º ®»´¿§ ¬¿¬« ø¬¿²¼¿®¼÷
Ÿ Ð´«¹ó·² °®±¬»½¬·±² ³±¼«´» ¬± °®±¬»½¬ ¿¹¿·²¬ »´»½¬®·½¿´ 

°·µ»
Ÿ Ð´«¹ó·² ¶«³°»® ¾¿® º±® ½±·´ ¬»®³·²¿´ ¬± ¿ª±·¼ ¬·³»ó

½±²«³·²¹ ©·®·²¹

ß°°®±ª¿´ º±® Î»´¿§æ

¿ É¸»² «»¼ ©·¬¸ ¬¸» ¿°°®±°®·¿¬» ±½µ»¬ò

Ú±® ±½µ»¬ ¿²¼ ¿½½»±®·»ô »» °¿¹» îíóé

ÎÈÓµßÙÞîÚé

ÎÈÓìÙÞîÚé

Ì¿¾´» îíòïèæ  Ó·²·¿¬«®» ®»´¿§ ©·¬¸±«¬ ÔÛÜ ø±´¼ ·² ´±¬ ±º ïð÷

Ò«³¾»® ¿²¼ ¬§°» ±º ½±²¬¿½¬ ó Ì¸»®³¿´ ½«®®»²¬ ø×¬¸÷

î ÝñÑ óïî ß Î»ò í ÝñÑ ó ïð ß Î»ò ì ÝñÑ ó ê ß Î»ò
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îì Ê¼½ ÎÈÓîßÞïÞÜ ìòîð ÎÈÓíßÞïÞÜ ìòëð ÎÈÓìßÞïÞÜ ìòéð
ìè Ê¼½ ÎÈÓîßÞïÛÜ ìòîð ÎÈÓíßÞïÛÜ ìòëð ÎÈÓìßÞïÛÜ ìòéð
ïïð Ê¼½ ÎÈÓîßÞïÚÜ ìòîð ÎÈÓíßÞïÚÜ ìòëð ÎÈÓìßÞïÚÜ ìòéð
îîð Ê¼½ ‰ ‰ ‰ ‰ ÎÈÓìßÞïÓÜ ìòéð
îì Ê¿½ ÎÈÓîßÞïÞé ìòîð ÎÈÓíßÞïÞé ìòëð ÎÈÓìßÞïÞé ìòéð
ìè Ê¿½ ÎÈÓîßÞïÛé ìòîð ÎÈÓíßÞïÛé ìòëð ÎÈÓìßÞïÛé ìòéð
ïîð Ê¿½ ÎÈÓîßÞïÚé ìòîð ÎÈÓíßÞïÚé ìòëð ÎÈÓìßÞïÚé ìòéð
îíð Ê¿½ ÎÈÓîßÞïÐé ìòîð ÎÈÓíßÞïÐé ìòëð ÎÈÓìßÞïÐé ìòéð
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ß¹»²½§ ß¹»²½§ Ú·´» Ò«³¾»® ß³°»®» Î¿²¹»

û ±º ß³°»®» 
Î¿¬·²¹

ß³°»®» Î¿¬·²¹ Ñ°»²·²¹ Ì·³»
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ïîóîê

Ú«» Þ´±½µ

×ÛÝ ¬¿²¼¿®¼ º±® ë ¨ îð ³³ º«» ¼± ²±¬ ·²½´«¼» ®¿¬·²¹ ¿¾±ª» êòí ßò
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SOLUTIONS FOR YOUR INDUSTRIAL NETWORKING CHALLENGES WWW.SIXNET.COM

UNMANAGED INDUSTRIAL ETHERNET SWITCHES

SL/SLX-5/8/9ES-1/2/3

PRODUCT DATASHEET

PRODUCT HIGHLIGHTS

  Slim packaging Þ ts on your DIN rail

  High performance and value

  Truly industrial hardened design

  Plug & play saves you time and money

REAL-TIME ETHERNET PERFORMANCE

  Fast wire-speed switching

  Intelligent message routing - No collisions!

  Ideal for any system

PLUG & PLAY SIMPLICITY

  Auto-sensing for speed and duplex

  Auto-mdi/mdix-crossover works with straight or 

crossed cables

  Auto-polarity corrects for crossed signals

TROUBLE FREE OPERATION

  Ultra-reliable 1,000,000+ hours MTBF

  Dual power inputs with industrial spike protection

  DIN rail or direct panel mounting

  

  -40 to 85°C operating range (SLX models)

The SL/SLX-5ES and SL/SLX-8/9ES are 5 and 8/9 

port industrial Ethernet switches that provide advanced 

performance that enables you to achieve real-time 

deterministic operation. These ruggedized switches are 

industrial hardened to provide superior reliability. They 

require no user setup and immediately start operating 

as soon as you power them up. Sixnet switches are 

designed to make your job easier, ensuring your system 

will keep running for many years to come.

Sixnet Knows Industrial

We have been designing industrial hardware such as 

Remote Terminal Units for over 30 years and have used 

this expertise to design the toughest Ethernet switches 

on the market. Don�t trust your critical communications 

to so-called industrial hardware from commercial 

switch manufacturers. Sixnet switches give you proven 

assurance that your system will keep running for

years to come.

SLX Model

SL Model
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SOLUTIONS FOR YOUR INDUSTRIAL NETWORKING CHALLENGES WWW.SIXNET.COM

331 Ushers Road � Ballston Lake, NY 12019 � USA
+1.518.877.5173 � Fax +1.518.877.8346 � sales@sixnet.com

Datasheet SL/SLX-5/8/9ES-1/2/3
Rev. June 05, 2009

SL/SLX-5/8/9ES-1/2/3UNMANAGED INDUSTRIAL ETHERNET SWITCHES SPECIFICATIONS

All speciÞ cations are subject to change. Consult factory for latest info.

ETHERNET PERFORMANCE

 Unmanaged with 5, 8 or 9 Ethernet ports

 Store & forward wire-speed switching

 Automatic address learning, aging and migration

 Full duplex operation with ß ow control (no collisions)

 All IEEE 802.3 Ethernet protocols supported 

 1024 MAC addresses supported 

 Memory bandwidth 3.2 Gbps

 Typical latency (varies on load)

   @ 100 Mbps: 5 s + frame time

   @ 10 Mbps: 16 s + frame time 

 Ethernet isolation 1500 VRMS 1 minute

ETHERNET PORTS

 Shielded RJ45 ports for 10/100BaseTX

   Auto-negotiation for 10 or 100 Mbps

   Auto- MDI/MDIX-crossover for either cable type

   Auto-polarity corrects for crossed +/- signals

 Fiber optic port speed 100BaseFX (100 Mbps)

 Fiber duplex operation: Full duplex

 Fiber wavelength: 1300 nm center (typical)

 Fiber max. distance (full duplex) (see web for details) 

   4 km for multimode 50 or 62.5/125 m (SC or ST)

   20 km for singlemode 9 or 10/125 m (SC or ST)

   40 km (long haul) or more (contact Sixnet)

ETHERNET COMPLIANCE

 IEEE 802.3 (10Mbps Ethernet supports legacy devices)

 IEEE 802.3u (Fast Ethernet 100Mbps for newer devices)

 IEEE 802.3x (Full-Duplex with Flow Control)

POWER INPUT

  Power input voltage: 10-30 VDC

  Redundant input terminals

  Input power (typical - all ports active at 100 Mbps) 

2.0 W (5-port without Þ ber)

3.0 W (5-port including 1 Þ ber)

4.0 W (8-port without Þ ber) 

5.0 W (9-port including 1 Þ ber)

  Transient protection: 15,000 watts peak

  Spike protection: 5,000 watts (10 times for 10 uS)

ENVIRONMENTAL

  Operating temperature

SL -5ES models: -10 to +60°C

SL -6/8/9 ES models: -40 to +60°C

SLX models: -40 to +85°C (cold startup at -40)

  Storage temperature: -40 to +85 °C

  Humidity (non-condensing) 5 to 95% RH

  Vibration and shock: IEC60068-2-6

MECHANICAL DRAWINGS

STANDARDS COMPLIANCE

  Electrical safety - UL508/CSA C22.2/14, EN61010-1, CE

  EMC - FCC part 15, ICES-003, EN55022, EN61000-6, CE

 Hazardous locations: UL1604/CSA C22.2/213 (Class I, Div. 2); 
EN60079-15 (Zone 2, Category 3), CE (ATEX)

  Maritime rated for marine & offshore per ABS

  Eye safety (Þ ber models) - IEC60825-1, Class 1; FDA 21 CFR 
1040.10 and 1040.11

PHYSICAL

  DIN rail or direct panel mounting

  Ingress protection: IP30 

  Case: UL94V0 Lexan (SL) or Aluminum (SLX)

  Weight:

   o  4 oz (0.11 kg) � SL-5ES

   o  6 oz (0.17 kg) � SLX-5ES, SL-8/9ES

   o  8 oz (0.23 kg) � SLX-8/9ES

  Dimensions � see mechanical diagram below

 ORDERING GUIDE

SLX-5ES-1 5 RJ45 10/100 ports

SLX-5ES-2SC 4 RJ45 ports and 1 mm Þ ber SC, 4 Km

SLX-5ES-2ST 4 RJ45 ports and 1 mm Þ ber ST, 4 Km

SLX-5ES-3SC 4 RJ45 ports and 1 sm Þ ber SC, 20 Km

SLX-5ES-3ST 4 RJ45 ports and 1 sm Þ ber ST, 20 Km

SLX-6ES-4/5 Dual Þ ber - see separate datasheet

SLX-8ES-1 8 RJ45 10/100 ports

SLX-8ES-6/7 Three Þ ber - see separate datasheet

SLX-9ES-2SC 8 RJ45 ports and 1 mm Þ ber SC, 4 Km

SLX-9ES-2ST 8 RJ45 ports and 1 mm Þ ber ST, 4 Km

SLX-9ES-3SC 8 RJ45 ports and 1 sm Þ ber SC, 20 Km

SLX-9ES-3ST 8 RJ45 ports and 1 sm Þ ber ST, 20 Km

SL- w/Lexan case and limited temperature 

ET-PS-024-02  2 Amp, AC to 24 VDC Power Supply

SP-ETH-2  Dual Ethernet port surge & lightning protector

Contact Sixnet for special or long haul Þ ber transeivers up to 120 Km.

3.26"

[8.28 cm]

4.20"

[10.67 cm]

1.00" [2.54 cm] for 5ES
1.50" [3.81 cm) for 8/9ES

3.72"

[9.45 cm]

3.00"

[7.62 cm]

SL with
Lexan Case

SLX with
Metal Case

3.79"

[9.63 cm]

4.50"

[11.43 cm]
4.00"

 [10.16 cm]

See the User Manual for a More Detailed Diagram 
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Ì¸»®³±¬¿¬ ÚÔÆ ëíðp Ú ï ïéïîïððððïð ïéì

ï

î º¿² º¿·´«®» · ¼»º·²»¼ ¿ ¾»·²¹ ©¸»² ¬¸» ½«®®»²¬ ¿²¼ °»»¼ ¼»ª·¿¬» ±® ¬¸» ±°»®¿¬·²¹ ²±·» ¿®» ±«¬ ±º ¬¸» ±®¼·²¿®§
ß°°®±ª¿´ »» °¿¹» ïíê

ITEMS 210, 211



ïìî

ÛÔÛÝÌÎÑóÌÛÝØÒÑÔÑÙÇ ÚÑÎ ×ÒÜËÍÌÎÇ

Ç

·²½¸»

ø³³÷
ÐÚ íîððð ÐÚß íðððð

ßÝ ÜÝ

È éòçë øîðî÷ éòçë øîðî÷ éòçë øîðî÷

Ç éòçë øîðî÷ éòçë øîðî÷ éòçë øîðî÷

Æï òîì øê÷ òîì øê÷ òîì øê÷

Æî íòìí øèé÷ íòïç øèï÷ ïòíì øíì÷

ßï êòçé øïéé÷î êòçé øïéé÷î êòçé øïéé÷î

Þï êòçé øïéé÷î êòçé øïéé÷î êòçé øïéé÷î

Þ

ï  º±® ³¿¬»®·¿´ ¬¸·½µ²»» «° ¬± òðéþ øî ³³÷

î

Ü·³»²·±²

Ý±±´·²¹ Ý¿°¿½·¬§ Ð»®º±®³¿²½» Ý«®ª» Í¬¿¬·½ Ð®»«®» Ð»®º±®³¿²½» Ý«®ª»

ITEMS 210, 211



‘

ƒ

ITEM 212



ß¼¶«¬¿¾´» Ì¸»®³±¬¿¬  for Heat or Cooling

Ì§°» ÚÙÌ ïðð ÚÙÌ îðð 

Ú«²½¬·±² Ø»¿¬·²¹Ý±²¬®±´
Ò±®³¿´´§ Ý´±»¼ 

Ý±±´·²¹ Ý±²¬®±´ 
Ò±®³¿´´§ Ñ°»² 

Ì»³°»®¿¬«®» Î¿²¹»  ÅöÝÃ óïð ¬± õ ëð *C ð ¬± õ êð *C

Ø§¬»®·· ÅöÝÃ é Õ o ì Õ é Õ o ì Õ 

Ý«®®»²¬ Î¿¬·²¹ ¿¬ îëðÊ ßÝ  êï êï

¿¬ ïððÊ ßÝ  ëï ëï

¿¬ îìÊ ÜÝ  ëôî ëôî

¿¬ ïîÊ ÜÝ  ë ë

Ê±´¬¿¹» ÅÊÃ ßÝ ïðð ó îëð ïðð ó îëð 

ÅÊÃ ÜÝ ïî ó îì ïî ó îì 

Ü»¹®»» ±º »²½´±«®» °®±¬»½¬·±² ´Ð íð ×Ð íð 

Ð®±¬»½¬·±² Ý´¿  ´´ ´´

Ü·³»²·±² Ô¨É¨Ø Å³³Ã êë ¨ íí ¨ ìí êë ¨ íí ¨ ìí 

Ú»¿¬«®»

‹ Ý±³³±² °®±¼«½¬ ½¿®®·» ËÔô ÝÍßô ÊÜÛ ¿°°®±ª¿´ øÊÜÛ °»²¼·²¹÷ 

‹ ×²¬»¹®¿¬»¼ íë³³ Ü×Ò Î¿·´ ³±«²¬·²¹ º»¿¬«®» øÛÒ ëððîî÷ 

‹ ß¼¶«¬¿¾´» ¬»³°»®¿¬«®» ½±²¬®±´ 

‹ Þ®±¿¼ ¬»³°»®¿¬«®» ®¿²¹» 

‹ ïððôððð ½§½´» ®¿¬·²¹ ¿¬ ïððóîëðÊßÝ 

‹ 

‹ Ý±³°¿½¬ ¿²¼ ´·¹¸¬©»·¹¸¬ 

Ü¿¬¿ · ¹·ª»² º±® ·´´«¬®¿¬·±² °«®°±» ±²´§ ¿²¼ ¼±» ²±¬ ®»´»¿» ¬¸» ½«¬±³»® º®±³ ·²¼»°»²¼»²¬ ¿°°´·½¿¬·±² ¬»¬ò Ì¸· ·²º±®³¿ ¬·±²
· «¾¶»½¬ ¬± ½¸¿²¹» ©·¬¸±«¬ ²±¬·½»ò

DIN Rail Mount Ì¸»®³±¬¿¬

Genesis Automation Inc.  9013 Heritage Drive             Plain City, OH  43064  Phone: 614-873- 0980  FAX: 614-873-0982 
           www.genesisautomationonline.com        E-mail sales@genesisautomationonline.com

ÚÙÌ ïð 1 ÚÙÌ îð 1

é Õ o ì Õ é Õ o ì Õ 

Ø»¿¬·²¹Ý±²¬®±´
Ò±®³¿´´§ Ý´±»¼ 

14 ¬± õ 122 *F 32 ¬± õ 140 *F

ïðð ó îëð ïðð ó îëð 

ïî ó îì ïî ó îì 

´Ð íð ×Ð íð 

êë ¨ íí ¨ ìí êë ¨ íí ¨ ìí 

   16                                    16

Cool·²¹ Ý±²¬®±´
Ò±®³¿´´§ Open

   15                                    15

  2.5                                   2.5

    5                                     5

   II                                    II

ITEM 213



Ø±©óÌ± Ý»²¬»®

Í¸±°°·²¹ Ý¿®¬ 
ß¼¼ üîìçòððö º±® ÚÎÛÛ Í¸·°°·²¹

Í¬±®» Ú·²¼»® ¤ Ó§ Ñ®¼»® ¤ Ó§ Ô·¬  ¤ Ó§ ß½½±«²¬
É»´½±³»ô Í·¹² ×² ±® Î»¹·¬»®

Æ±±³ Ê·»©

É®·¬» ¿ ®»ª·»©
 º±® ¿ ½¸¿²½» ¬± ©·² ¿ üïððð Ù·º¬ Ý¿®¼ò 

Ô»¿®² Ó±®»ò

ßª»®¿¹» Ý«¬±³»® Î¿¬·²¹

ë ±«¬ ±º ë

â Î»¿¼ Î»ª·»©
â É®·¬» ¿ ®»ª·»©

ÙÛ ß¼ª¿²¬¿¹» É¸·¬» Ú´«±®»½»²¬ 
Ü·®»½¬ É·®» Ë²¼»® Ý¿¾·²»¬ ïè ×²ò 
Ô·¹¸¬ Ú·¨¬«®»  
Ó±¼»´ ý ïêëìé     ×²¬»®²»¬ñÝ¿¬¿´±¹ ý ïððíèìèìí      
Í¬±®» ÍÕË ý éëçëèí          

üïëòçéñÛßóÛ¿½¸
Í¸·° ÚÎÛÛ ©·¬¸ üîìçòðð Ñ®¼»®

Ü»½®·°¬·±² 

Ì¸· º·¨¬«®» · ¹®»¿¬ º±® ¾¿·½ µ·¬½¸»²ô ¾¿»³»²¬ ±® ¸±³» ±ºº·½»ò ×¬ º»¿¬«®» ¿ 
¼«®¿¾´» ¬»»´ ¸±«·²¹ ¿²¼ ©¿®³ º´«±®»½»²¬ ¾«´¾ò É·®» ²«¬ô ¬®¿·² ®»´·»º ¿²¼ ³±«²¬·²¹ 
¸¿®¼©¿®» ¿®» ¿´´ ·²½´«¼»¼ò 

Í·³°´» ¬± ·²¬¿´´  
Ý±²ª»²·»²¬ ±²ñ±ºº ®±½µ»® ©·¬½¸  
Ô·¹¸¬ ¾«´¾ ¿²¼ ³±«²¬·²¹ ¸¿®¼©¿®» ·²½´«¼»¼  
í §»¿® ´·³·¬»¼ º·¨¬«®» ©¿®®¿²¬§
ÓÚÙ Þ®¿²¼ Ò¿³» æ ÙÛ  
ÓÚÙ Ó±¼»´ ý æ ïêëìé  
ÓÚÙ Ð¿®¬ ý æ ïêëìé  

Í°»½·º·½¿¬·±² 

ß»³¾´»¼ Ü»°¬¸ ø×² ×²½¸»÷ æ ïòéë ·²  
ß»³¾´»¼ Ø»·¹¸¬ ø×² ×²½¸»÷ æ ïèòíè ·²  
ß»³¾´»¼ É»·¹¸¬ ø×² ÔÞÍ÷ æ îòëë ´¾  
ß»³¾´»¼ É·¼¬¸ ø×² ×²½¸»÷ æ ìòè ·²  
Ý±´±®ñÚ·²·¸ æ É¸·¬»  
Û²»®¹§ Í¬¿® Ý±³°´·¿²¬ æ Ò±  
Ø¿®¼©·®»¼ ±® Ð´«¹ó×² æ Ø¿®¼©·®»¼  
Ó¿¨·³«³ Þ«´¾ É¿¬¬¿¹» æ ïë É  
Ò«³¾»® ±º Ì·»® æ ï  
Í¸¿¼»ñÙ´¿ Ì§°» æ Ð´¿¬·½  
É·¼¬¸ æ ìòè ·²  

Ó±®» ×²º± 

Ð¿¹» ï ±º îÙÛ ß¼ª¿²¬¿¹» É¸·¬» Ú´«±®»½»²¬ Ü·®»½¬ É·®» Ë²¼»® Ý¿¾·²»¬ ïè ×²ò Ô·¹¸¬ Ú·¨¬«®» ó ïêëìéòòò

íñçñîðïð¸¬¬°æññ©©©ò¸±³»¼»°±¬ò½±³ñ©»¾¿°°ñ©½ñ¬±®»ñ»®ª´»¬ñÐ®±¼«½¬Ü·°´¿§á¶°Í¬±®»Ü·®ã¸¼«úòòò

ïëÉ Î»°´¿½»³»²¬ Þ«´¾æ ÚïëÌèÉÉ

ITEMS 214, 215



Ý¿¬¿´±¹ â ×²¼«¬®·¿´ Ý±²¬®±´ Ý¿¬¿´±¹ â Ì»®³·²¿´ Þ´±½µ ¿²¼ É·®·²¹ Í§¬»³ â Ì»®³·²¿´ Þ´±½µô ×ÛÝ â ×ÛÝ Ì»®³·²¿´ Þ´±½µ ß½½»±®·» 

×ÛÝ ÌÛÎÓ×ÒßÔ ÞÔÑÝÕ ßÝÝÛÍÍÑÎ×ÛÍ

Ó±«²¬·²¹ Î¿·´ Û²¼ Þ¿®®·»® Û²¼ ß²½¸±®ñÛ²¼ Î»¬¿·²»® Ð¿®¬·¬·±² Ð´¿¬» ¿²¼ Í»°¿®¿¬·±² Ð´¿¬» Ö«³°»®

Ð´«¹ ¿²¼ Ñ¬¸»® 
ß½½»±®·»

Ü×Ò Î¿·´ 
Î»½»°¬¿½´»

ÈóÇ Ð´±¬¬»® ¿²¼ 
ß½½»±®·»

ß¹»²½§
ß°°®±ª¿´

Í°»½·º·½¿¬·±²

Ü×Ò Î¿·´ Î»½»°¬¿½´» 

 

Ý±²ª»²·»²¬ ïë ß ±® îð ß °±©»® ±«®½» ¼»·¹²»¼ ¬± ¾» ·²¬¿´´»¼ ·² °¿²»´ ¬¸¿¬ ©·´´ ¾» «»¼ ·² Ò±®¬¸ ß³»®·½¿ ¿²¼ 

±¬¸»® ´±½¿¬·±² ¬¸¿¬ «» ¬¸» ÒÛÓß ëóïë ±½µ»¬ øïîëÊô ëðñêð Ø¦÷ò 

 

Ü×Ò Î¿·´ Î»½»°¬¿½´» Í¬¿²¼¿®¼ Ü«°´»¨ Ù®±«²¼ Ú¿«´¬ Ý·®½«·¬ ×²¬»®®«°¬»® øÙÚÝ×÷ 

Ð¸±¬± 

  

Ý»®¬·º·½¿¬·±² 

 

ËÔ ëðèßô ÒÛÓß ÉÜóêô ÒÛÓß ëóïëÎ 

ËÔìçè ËÔ ìçèô ËÔ çìí 

Ü»ª·½» Î¿¬·²¹ ïë ß ïë ß³° ïîëÊ 

îð ß îð ß³° ïîëÊ 

Ñ°»®¿¬·²¹ Ú®»¯«»²½§ ëðñêð Ø¦ 

Ü·»´»½¬®·½ Ê±´¬¿¹» É·¬¸¬¿²¼ îðððÊ °»® ËÔìçè É·¬¸¬¿²¼ ïëððÊ °»® ËÔìçè 

Í¸±®¬óÝ·®½«·¬ Ý«®®»²¬ Î¿¬·²¹ ïð µß î µß 

Ñ°»®¿¬·²¹ Ì»³°»®¿¬«®» Î¿²¹» ›íï�õïìð pÚ ø›íë�õêð pÝ÷ 

Í¬±®¿¹» Ì»³°»®¿¬«®» Î¿²¹» ›ïí�õïéê pÚ ø›îë�õèð pÝ÷ 

Ì»®³·²¿´ É·®» Í·¦» ýîð�ýïð ßÉÙ ±´·¼ ±® ¬®¿²¼»¼ 

Ì»®³·²¿´ Ì±®¯«» é ´¾ò ó ·²ò øòéç Ò³÷ 

Ü×Ò Î¿·´ Î»½»°¬¿½´»  
ïë ß 

Ý¿¬ò Ò±ò Ðµ¹ò Ï¬§ò Ý¿¬ò Ò±ò Ðµ¹ò Ï¬§ò 

ïìçîóÎÛÝïë ï ïìçîóÎÛÝïëÙ ï 

îð ß ïìçîóÎÛÝîð ï ïìçîóÎÛÝîðÙ ï 

ß½½»±®·» 
Ó¿®µ·²¹ Í§¬»³ 
Ó¿®µ»® Ý¿®¼æ 

ïìçîóÓÍïðÈïé ë 
øìðñ½¿®¼÷ 

ïìçîóÓÍïðÈïé ë 
øìðñ½¿®¼÷ 

Ð¿¹» ï ±º î×²¼«¬®·¿´ Ý±²¬®±´ ó ×ÛÝ Ì»®³·²¿´ Þ´±½µ ß½½»±®·»

êñîìñîðïð¸¬¬°æññ©©©ò¿¾ò½±³ñ»²ñ»°«¾ñ½¿¬¿´±¹ñïîéêèñîîçîìðñîîçîêèñíïéðçëïñìèìïéðñ¬¿¾éò¸¬³´

ITEM 216



ITEM 217



ITEM 217



ITEM 217



éóïê w îððé Í½¸²»·¼»® Û´»½¬®·½
ß´´ Î·¹¸¬ Î»»®ª»¼

Ó«´¬· ç‡ Ó·²·¿¬«®» Ý·®½«·¬ 
Þ®»¿µ»®

ËÔ ìèç ÝêðÒ Ó·²·¿¬«®» Ý·®½«·¬ Þ®»¿µ»®

Ý´¿ èêð

Ó«´¬· ç ÝêðÒ ËÔ ìèç Ô·¬»¼ îìð Ê Ó·²·¿¬«®» 
Ý·®½«·¬ Þ®»¿µ»®

‹ ËÔ ìèç Ô·¬»¼ ¿²¼ ÝÍß îîòî Ò±òëòï º±® ¾®¿²½¸ 
½·®½«·¬ °®±¬»½¬·±²

‹ Û´·³·²¿¬» ½±²½»®² ¿²¼ «²½»®¬¿·²¬§ ±º «·²¹ ¿ ËÔ ïðéé 
¼»ª·½» ©¸»®» ¿ ËÔ ìèç ¼»ª·½» · ®»¯«·®»¼

‹ Î»°´¿½» º«» ·² ´±©ó¿³°»®» ®¿²¹»å ïé ®¿¬·²¹ «° ¬± íë ß

‹ ïð µ ß×Î øïÐ à ïîð Ê¿½å îÐ ¿²¼ íÐ à îìð Ê¿½÷

‹ êð Ê¼½ º±® ïÐ ¿²¼ ïîë Ê¼½ º±® îÐ ø±² Ýó½«®ª» ½·®½«·¬ ¾®»¿µ»® 
±²´§ô »» ¬¿¾´» ¾»´±©÷

‹ ×²½®»¿»¼ ·²¬¿´´¿¬·±² º´»¨·¾·´·¬§ ©·¬¸ ¬¿²¼¿®¼ ¾±¨ ´«¹ ±® 
±°¬·±²¿´ ®·²¹ ¬»®³·²¿´

‹ ß´´±© »¿§ º®±²¬ó³±«²¬·²¹ ¿²¼ ®»¿® ©·®·²¹ ©¸»² «·²¹ ®·²¹ 
¬»®³·²¿´

‹ ß ©·¼» ®¿²¹» ±º »´»½¬®·½¿´ ¿²¼ ³»½¸¿²·½¿´ ¿½½»±®·»

‹ Í«·¬¿¾´» º±® ®»ª»®» º»»¼·²¹

‹ Ì®·°óº®»» ³»½¸¿²·³

‹ Ð±·¬·ª» ·²¼·½¿¬·±² ±º ½±²¬¿½¬ ¼·½±²²»½¬

¿ ïÐ ¼«¿´ ®¿¬»¼ ïîð Ê¿½ñêð Ê¼½ò
¾ îÐ ¼«¿´ ®¿¬»¼ îìð Ê¿½ñïîë Ê¼½ò

×²¬»®®«°¬·²¹ ®¿¬·²¹ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò Ð¿¹» éóí
ß½½»±®·»  ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò Ð¿¹» éóîð
Ü·³»²·±²ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò Ð¿¹» éóëí
Ó±«²¬·²¹ Þ¿» ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò Ð¿¹» éóïí
Ü×Ò Ó±«²¬·²¹ Î¿·´  ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò òÍ»½¬·±² ïè

Ì®·° Ý«®ª» Ë» Ó¿¹²»¬·½ Î»´»¿»

Ý Ú±® ¬§°·½¿´ ´±¿¼ éŠïð ¨ ¿³°»®» ®¿¬·²¹ øéŠïì º±® ÜÝ÷

Ü Ú±® ·̧¹¸ ·²®«¸ ïðŠïì ¨ ¿³°»®» ®¿¬·²¹

ïÐ ÝêðÒ

îÐ ÝêðÒ

íÐ ÝêðÒ

Þ±¨ Ô«¹ ÝêðÒ

Î·²¹ Ì±²¹«» ÝêðÒ

Þ±¨ñÎ·²¹ ÝêðÒ

Ì¿¾´» éòîéæ  ËÔ ìèç Ý·®½«·¬ Þ®»¿µ»® øïîðñîìð Ê÷

Î¿¬·²¹ øß÷

Ý Ý«®ª»‰éŠïð Ì·³» ß³°»®» Î¿¬·²¹ øéŠïì ÜÝ÷ Ü Ý«®ª»‰ïðŠïì Ì·³» ß³°»®» Î¿¬·²¹

ïÐ¿ îÐ¾ íÐ ïÐ îÐ íÐ

Ý¿¬ò Ò±ò ü Ð®·½» Ý¿¬ò Ò±ò ü Ð®·½» Ý¿¬ò Ò±ò ü Ð®·½» Ý¿¬ò Ò±ò ü Ð®·½» Ý¿¬ò Ò±ò ü Ð®·½» Ý¿¬ò Ò±ò ü Ð®·½»

Þ±¨ Ô«¹ñÞ±¨ Ô«¹

ðòë êðïðð èíòðð êðïíì ïéçòðð ‰ ‰ êðïïé èíòðð êðïëï ïéçòðð ‰ ‰

ï êðïðï èíòðð êðïíë ïéçòðð êðïêè îëèòðð êðïïè èíòðð êðïëî ïéçòðð êðïèì îëèòðð

ïòë êðïðî èíòðð êðïíê ïéçòðð êðïêç îëèòðð êðïïç èíòðð êðïëí ïéçòðð êðïèë îëèòðð

î êðïðí èíòðð êðïíé ïéçòðð êðïéð îëèòðð êðïîð èíòðð êðïëì ïéçòðð êðïèê îëèòðð

í êðïðì èíòðð êðïíè ïéçòðð êðïéï îëèòðð êðïîï èíòðð êðïëë ïéçòðð êðïèé îëèòðð

ì êðïðë èíòðð êðïíç ïéçòðð êðïéî îëèòðð êðïîî èíòðð êðïëê ïéçòðð êðïèè îëèòðð

ë êðïðê èíòðð êðïìð ïéçòðð êðïéí îëèòðð êðïîí èíòðð êðïëé ïéçòðð êðïèç îëèòðð

ê êðïðé éêòðð êðïìï ïêìòðð êðïéì îíéòðð êðïîì éêòðð êðïëè ïêìòðð êðïçð îíéòðð

é êðïðè éêòðð êðïìî ïêìòðð êðïéë îíéòðð êðïîë éêòðð êðïëç ïêìòðð êðïçï îíéòðð

è êðïðç éêòðð êðïìí ïêìòðð êðïéê îíéòðð êðïîê éêòðð êðïêð ïêìòðð êðïçî îíéòðð

ïð êðïïð éêòðð êðïìì ïêìòðð êðïéé îíéòðð êðïîé éêòðð êðïêï ïêìòðð êðïçí îíéòðð

ïí êðïïï éêòðð êðïìë ïêìòðð êðïéè îíéòðð êðïîè éêòðð êðïêî ïêìòðð êðïçì îíéòðð

ïë êðïïî éêòðð êðïìê ïêìòðð êðïéç îíéòðð êðïîç éêòðð êðïêí ïêìòðð êðïçë îíéòðð

îð êðïïí éêòðð êðïìé ïêìòðð êðïèð îíéòðð êðïíð éêòðð êðïêì ïêìòðð êðïçê îíéòðð

îë êðïïì éêòðð êðïìè ïêìòðð êðïèï îíéòðð êðïíï éêòðð êðïêë ïêìòðð êðïçé îíéòðð

íð êðïïë èðòðð êðïìç ïéïòðð êðïèî îìèòðð êðïíî èðòðð êðïêê ïéïòðð êðïçè îìèòðð

íë êðïïê èðòðð êðïëð ïéïòðð êðïèí îìèòðð êðïíí èðòðð êðïêé ïéïòðð êðïçç îìèòðð

Î·²¹ Ì±²¹«»ñÎ·²¹ Ì±²¹«»

ðòë êðîðð èéòðð êðîíì ïèèòðð ‰ ‰ êðîïé èéòðð êðîëï ïèèòðð ‰ ‰

ï êðîðï èéòðð êðîíë ïèèòðð êðîêè îéíòðð êðîïè èéòðð êðîëî ïèèòðð êðîèì îéíòðð

ïòë êðîðî èéòðð êðîíê ïèèòðð êðîêç îéíòðð êðîïç èéòðð êðîëí ïèèòðð êðîèë îéíòðð

î êðîðí èéòðð êðîíé ïèèòðð êðîéð îéíòðð êðîîð èéòðð êðîëì ïèèòðð êðîèê îéíòðð

í êðîðì èéòðð êðîíè ïèèòðð êðîéï îéíòðð êðîîï èéòðð êðîëë ïèèòðð êðîèé îéíòðð

ì êðîðë èéòðð êðîíç ïèèòðð êðîéî îéíòðð êðîîî èéòðð êðîëê ïèèòðð êðîèè îéíòðð

ë êðîðê èéòðð êðîìð ïèèòðð êðîéí îéíòðð êðîîí èéòðð êðîëé ïèèòðð êðîèç îéíòðð

ê êðîðé èïòðð êðîìï ïéìòðð êðîéì îëîòðð êðîîì èïòðð êðîëè ïéìòðð êðîçð îëîòðð

é êðîðè èïòðð êðîìî ïéìòðð êðîéë îëîòðð êðîîë èïòðð êðîëç ïéìòðð êðîçï îëîòðð

è êðîðç èïòðð êðîìí ïéìòðð êðîéê îëîòðð êðîîê èïòðð êðîêð ïéìòðð êðîçî îëîòðð

ïð êðîïð èïòðð êðîìì ïéìòðð êðîéé îëîòðð êðîîé èïòðð êðîêï ïéìòðð êðîçí îëîòðð

ïí êðîïï èïòðð êðîìë ïéìòðð êðîéè îëîòðð êðîîè èïòðð êðîêî ïéìòðð êðîçì îëîòðð

ïë êðîïî èïòðð êðîìê ïéìòðð êðîéç îëîòðð êðîîç èïòðð êðîêí ïéìòðð êðîçë îëîòðð

îð êðîïí èïòðð êðîìé ïéìòðð êðîèð îëîòðð êðîíð èïòðð êðîêì ïéìòðð êðîçê îëîòðð

îë êðîïì èïòðð êðîìè ïéìòðð êðîèï îëîòðð êðîíï èïòðð êðîêë ïéìòðð êðîçé îëîòðð

íð êðîïë èìòðð êðîìç ïèîòðð êðîèî îêíòðð êðîíî èìòðð êðîêê ïèîòðð êðîçè îêíòðð

íë êðîïê èìòðð êðîëð ïèîòðð êðîèí îêíòðð êðîíí èìòðð êðîêé ïèîòðð êðîçç îêíòðð

Þ±¨ Ô«¹ñÎ·²¹ Ì±²¹«»

ðòë êðíðð üèêòðð êðííì ïèêòðð ‰ ‰ êðíïé èêòðð êðíëï ïèêòðð ‰ ‰

ï êðíðï èêòðð êðííë ïèêòðð êðíêè üîêçòðð êðíïè èêòðð êðíëî ïèêòðð êðíèì îêçòðð

ïòë êðíðî èêòðð êðííê ïèêòðð êðíêç îêçòðð êðíïç èêòðð êðíëí ïèêòðð êðíèë îêçòðð

î êðíðí èêòðð êðííé ïèêòðð êðíéð îêçòðð êðíîð èêòðð êðíëì ïèêòðð êðíèê îêçòðð

í êðíðì èêòðð êðííè ïèêòðð êðíéï îêçòðð êðíîï èêòðð êðíëë ïèêòðð êðíèé îêçòðð

ì êðíðë èêòðð êðííç ïèêòðð êðíéî îêçòðð êðíîî èêòðð êðíëê ïèêòðð êðíèè îêçòðð

ë êðíðê èêòðð êðíìð ïèêòðð êðíéí îêçòðð êðíîí èêòðð êðíëé ïèêòðð êðíèç îêçòðð

ê êðíðé èðòðð êðíìï ïéïòðð êðíéì îìèòðð êðíîì èðòðð êðíëè ïéïòðð êðíçð îìèòðð

é êðíðè èðòðð êðíìî ïéïòðð êðíéë îìèòðð êðíîë èðòðð êðíëç ïéïòðð êðíçï îìèòðð

è êðíðç èðòðð êðíìí ïéïòðð êðíéê îìèòðð êðíîê èðòðð êðíêð ïéïòðð êðíçî îìèòðð

ïð êðíïð èðòðð êðíìì ïéïòðð êðíéé îìèòðð êðíîé èðòðð êðíêï ïéïòðð êðíçí îìèòðð

ïí êðíïï èðòðð êðíìë ïéïòðð êðíéè îìèòðð êðíîè èðòðð êðíêî ïéïòðð êðíçì îìèòðð

ïë êðíïî èðòðð êðíìê ïéïòðð êðíéç îìèòðð êðíîç èðòðð êðíêí ïéïòðð êðíçë îìèòðð

îð êðíïí èðòðð êðíìé ïéïòðð êðíèð îìèòðð êðííð èðòðð êðíêì ïéïòðð êðíçê îìèòðð

îë êðíïì èðòðð êðíìè ïéïòðð êðíèï îìèòðð êðííï èðòðð êðíêë ïéïòðð êðíçé îìèòðð

íð êðíïë èíòðð êðíìç ïéçòðð êðíèî îëèòðð êðííî èíòðð êðíêê ïéçòðð êðíçè îëèòðð

íë êðíïê èíòðð êðíëð ïéçòðð êðíèí îëèòðð êðííí èíòðð êðíêé ïéçòðð êðíçç îëèòðð

ÜÛî Ü·½±«²¬ 
Í½¸»¼«´»

Ó±¼·º·»¼
ïñîïñðç

ITEMS 300, 301
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ï ï ðòéë íòðð¿ îòíï îòçï îòîë ‰ ðòëç

î î ïòëð íòðð¿ îòíï îòçï îòîë ‰ ïòíì

í í îòîë íòðð¿ îòíï îòçï îòîë ‰ îòðç

ÏÑÞóÊØ ïëð ß
ÏÑÞóÊØ ïïðŠïëð ß

î î íòð ëòéî îòëí ìòçð íòéè ‰ îòèë

í í ìòëð ëòéî îòëí ìòçð íòéè ‰ ìòíë

ÏÑóÐÔ
ÏÑóÙÚ×
ÏÑóÛÐÜ
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Ó«´¬· ç ÒÝïðð

ï ïé ïòðê íòïç ïòéí îòéê ïòéé ‰ ‰

î ïè îòïí íòïç ïòéí îòéê ïòéé ‰ ‰

í ïç íòïç íòïç ïòéí îòéê ïòéé ‰ ‰

ì îð ìòîë íòïç ïòéí îòéê ïòéé ‰ ‰

ÏÑóÐÔÐÍ Ð±©»® Í«°°´§ î ç ïòìë ìòíë îòìî íòïï ‰ ‰ ‰
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ßÝ Ð±©»® 

Ú±® Þ«·²»óÝ®·¬·½¿´ Ý±²¬·²«·¬§‡

Ñ²» ±º ¬¸» ³±¬ ¿ºº±®¼¿¾´» ËÐÍ 

§¬»³ ·² ·¬ ½´¿ô Ô·»¾»®¬ ÙÈÌí 

´»¿¼ ¬¸» ·²¼«¬®§ ·² ½±³¾·²·²¹ 

³¿´´ ·¦»ô ¸·¹¸ ½¿°¿½·¬§ ¿²¼ ¸·¹¸ 

®»´·¿¾·´·¬§ º»¿¬«®»æ
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¼»·¹²»¼ É·²¼±© ±º¬©¿®» 

°¿½µ¿¹»ò
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  Ò»¬©±®µ ©±®µ¬¿¬·±²
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  Ò»¬©±®µ ½´±»¬

  Ô¿®¹» ²»¬©±®µ °»®·°¸»®¿´
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Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  Ì¸» Ð®±ª»² Î»´·¿¾·´·¬§ Ñº Ì®«» Ñ²óÔ·²»  
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®»°±²·¾·́ ·¬§ô ¿²¼ ¼·½´¿·³ ¿´´ ´·¿¾·´·¬§ º±® ¼¿³¿¹» ®»«´¬·²¹  
º®±³ «» ±º ¬¸· ·²º±®³¿¬·±² ±® º±® ¿²§ »®®±® ±® ±³··±²ò

w îððç Ô·»¾»®¬ Ý±®°±®¿¬·±²ò ß´´ ®·¹¸¬ ®»»®ª»¼ ¬¸®±«¹¸±«¬  
¬¸» ©±®´¼ò Í°»½·º·½¿¬·±² «¾¶»½¬ ¬± ½¸¿²¹» ©·¬¸±«¬ ²±¬·½»ò

ß´́  ²¿³» ®»º»®®»¼ ¬± ¿®» ¬®¿¼»³¿®µ ±® ®»¹·¬»®»¼ ¬®¿¼»³¿®µ  
±º ¬¸»·® ®»°»½¬·ª» ±©²»®ò

r Ô·»¾»®¬ · ¿ ®»¹·¬»®»¼ ¬®¿¼»³¿®µ ±º ¬¸» Ô·»¾»®¬ Ý±®°±®¿¬·±²ò

ÍÔóîíïèî øÎðçñðç÷        Ð®·²¬»¼ ·² ËÍß

Ó±¼»  ́Ò«³¾»® ÙÈÌíóëððÎÌïîð ÙÈÌíóéððÎÌïîð ÙÈÌíóïðððÎÌïîð ÙÈÌíóïðððÓÌïîð

Ó±¼»  ́Î¿¬·²¹ ÊßñÉ ëððñìëð éððñêíð ïðððñçðð ïðððñçðð

Ü·³»²·±²æ ·²ò ø³³÷
Ü¨É¨Ø

ïçòé¨ïêòç¨íòì
øìçé¨ìíð¨èë÷

ïëòì¨êòç¨èòç
øíçð¨ïéë¨îîë÷

É»·¹¸¬æ ´¾ò øµ¹÷ ìì øîð÷

×²°«¬ ßÝ Ð¿®¿³»¬»®

Ê±´¬¿¹» Î¿²¹» ïîðÊßÝ ²±³·²¿´å ª¿®·¿¾´» ¾¿»¼ ±² ±«¬°«¬ ´±¿¼

Ú®»¯«»²½§ ìðØ¦ ¢ éðØ¦å ß«¬± Í»²·²¹

×²°«¬ Ð±©»® Ý±®¼ ïð º¬ò ¿¬¬¿½¸»¼ ©ñ ÒÛÓß ëóïëÐ °´«¹

Ñ«¬°«¬ ßÝ Ð¿®¿³»¬»®

Ñ«¬°«¬ Î»½»°¬¿½´» ëóïëÎ  ̈ê

Ê±´¬¿¹» ïïðñïïëñïîðñïîéÊßÝ ø«»®ó½±²º·¹«®¿¾´»÷å oíû

É¿ª»º±®³ Í·²» ©¿ª»

Þ¿¬¬»®§

Ú«´´ Ô±¿¼ ïî ³·²«¬» ê ³·²«¬» ë ³·²«¬» ë ³·²«¬»

Ø¿´º Ô±¿¼ íð ³·²«¬» ïì ³·²«¬» ïë ³·²«¬» ïë ³·²«¬»

Î»½¸¿®¹» Ì·³» í Ø±«® ¬± çðû ½¿°¿½·¬§ ¿º¬»® º«´´ ¼·½¸¿®¹» ©·¬¸ ïððû ´±¿¼ ¬·´´ ËÐÍ ¿«¬±ó¸«¬¼±©²

ß¹»²½§

Í¿º»¬§ ËÔ ïééèô ½ËÔ Ô·¬»¼

ÎÚ×ñÛÓ× ÚÝÝ Ð¿®¬ ïëô Ý´¿ ßãÝ×ÍÐÎîî Ý´¿ Þ

Í«®¹» ×³³«²·¬§ ×ÛÝ êîðìðóî î²¼ Û¼

Ì®¿²°±®¬¿¬·±² ×ÍÌß Ð®±½»¼«®» ïß

Ó±¼»  ́Ò«³¾»® ÙÈÌíóïëððÎÌïîð ÙÈÌíóîðððÎÌïîð ÙÈÌíóíðððÎÌïîð ÙÈÌíóíðððÎÌîðè

Ó±¼»  ́Î¿¬·²¹ ÊßñÉ ïëððñïíëð îðððñïèðð íðððñîéðð íðððñîéðð 

Ü·³»²·±²æ ·²ò ø³³÷
Ü¨É¨Ø

ïçòé¨ïêòç¨íòì
øìçé¨ìíð¨èë÷

îíòé¨ïêòç¨íòì
øêðî¨ìíð¨èë÷

É»·¹¸¬æ ´¾ò øµ¹÷ ìèòë øîî÷ ëîòç øîì÷ êïòé øîè÷ êïòé øîè÷

×²°«¬ ßÝ Ð¿®¿³»¬»®

Ê±´¬¿¹» Î¿²¹» ïîðÊßÝ ²±³·²¿´å ª¿®·¿¾´» ¾¿»¼ ±² ±«¬°«¬ ´±¿¼
îðèÊßÝ ²±³·²¿´å  
ª¿®·¿¾´» ¾¿»¼ ±² 

±«¬°«¬ ´±¿¼

Ú®»¯«»²½§ ìðØ¦ ¢ éðØ¦å ß«¬± Í»²·²¹

×²°«¬ Ð±©»® Ý±®¼ ïð º¬ò ¿¬¬¿½¸»¼ ©ñ 
ÒÛÓß ëóïëÐ °´«¹

ïð º¬ò ¿¬¬¿½¸»¼ ©ñ 
ÒÛÓß ëóîðÐ °´«¹

ïð º¬ò ¿¬¬¿½¸»¼ ©ñ 
ÒÛÓß ÔëóíðÐ °´«¹

ïð º¬ò ¿¬¬¿½¸»¼ ©ñ 
ÒÛÓß ÔêóîðÐ °´«¹

Ñ«¬°«¬ ßÝ Ð¿®¿³»¬»®

Ñ«¬°«¬ Î»½»°¬¿½´» ëóïëÎ  ̈ê ëóîðÎ  ̈ê ÔëóíðÎ¨ïõëóîðÎ¨ê ÔêóîðÎ¨ïõÔêóïëÎ¨î

Ê±´¬¿¹»
ïïðñïïëñïîðñïîéÊßÝ   

ø«»®ó½±²º·¹«®¿¾´»÷å oíû
îðèñîîðñîíðñîìð ÊßÝ  

É¿ª»º±®³ Í·²» ©¿ª»

Þ¿¬¬»®§

Ú«´´ Ô±¿¼ ë ³·²«¬» ì ³·²«¬» ì ³·²«¬» ì ³·²«¬»

Ø¿´º Ô±¿¼ ïê ³·²«¬» ïï ³·²«¬» ïì ³·²«¬» ïì ³·²«¬»

Î»½¸¿®¹» Ì·³» í Ø±«® ¬± çðû ½¿°¿½·¬§ ¿º¬»® º«´´ ¼·½¸¿®¹» ©·¬¸ ïððû ´±¿¼ ¬·´´ ËÐÍ ¿«¬±ó¸«¬¼±©²

ß¹»²½§

Í¿º»¬§ ËÔ ïééèô ½ËÔ Ô·¬»¼

ÎÚ×ñÛÓ× ÚÝÝ Ð¿®¬ ïëô Ý´¿ ßãÝ×ÍÐÎîî Ý´¿ Þ

Í«®¹» ×³³«²·¬§ ×ÛÝ êîðìðóî î²¼ Û¼

Ì®¿²°±®¬¿¬·±² ×ÍÌß Ð®±½»¼«®» ïß

ITEM 324



Ø±³»  â  Ú·¾»® Ñ°¬·½  â  Ú·¾»® Ñ°¬·½ Ð¿¬½¸ Ð¿²»´  â  É¿´´ Ó±«²¬ Ú·¾»® Ñ°¬·½ Ð¿¬½¸ Ð¿²»´  â  Þ®±©» ß´´ É¿´´³±«²¬ Ð¿¬½¸ Ð¿²»´  â
ÉßÝóîÈô Ú·¾»® Û²½´±«®»ô É¿´´ Ó±«²¬ô î Ð¿²»´

ÉßÝóîÈô Ú·¾»® Û²½´±«®»ô É¿´´ Ó±«²¬ô î Ð¿²»´

            

        

×ÌÛÓ ýæ 

ÉßÝóîÈ

Ï¬§æ  ï

É»·¹¸¬æ é ´¾ 
Ô·¬ Ð®·½»æ üçèòìí 

Ñ«® Ð®·½»æ üìçòîî 

Ú»¿¬«®»æ É¿´´ó³±«²¬ »²½´±«®» 

¿½½±³³±¼¿¬» î °¿²»´ øêóô èóô 

ïîó ±® îìó º·¾»® °¿²»´÷ò Ò±¬»æ 

îì Ð±®¬ Ð¿²»´ ±²´§ ¿ª¿·´¿¾´» ·² ÔÝ 

½±²²»½¬±®ò ïêó¹¿«¹» ¬»»´ ©·¬¸ 

½±®®±·±²ó®»·¬¿²¬ ¾´¿½µ °±©¼»® 

º·²·¸ ½±¿¬ò É¸»² ½´±»¼ô ©¿´´ó

³±«²¬ · ´±½µ¿¾´» ©·¬¸ ¿ ïþ µ»§»¼ 

¾¿®®»´ ´±½µò Ù®±³³»¬ ¿¬ ¬¸» ¬±° 

¿²¼ ¾±¬¬±³ ¿´´±© «»® ¬± »²¬»® 

³¿·² »²½´±«®» ©·¬¸±«¬ «²©¿²¬»¼ 

¸¿²¼´·²¹ ±º º·¾»® ±°¬·½ ½¿¾´»ò 

Í·¼» ©·²¹ ¼±±® ¿´´±© «»® ¬± ®«² 

¶«³°»® ½¿¾´» ¿»³¾´·» ¬± º·²¿´ 

¼»¬·²¿¬·±²ò Í°±±´ ¿²¼ ½¿¾´» ¬·» ¼±©² ¾®¿½µ»¬ ·²½´«¼»¼ ±² ¬¸» ·²·¼» 

½±³°¿®¬³»²¬ò  

Ü»½®·°¬·±²æ ÉßÝóîÈô Ú·¾»® Û²½´±«®»ô É¿´´ Ó±«²¬ô î Ð¿²»´

×¬»³ ýæ ÉßÝóîÈ

Ò»»¼ Ú·¾»® ß¼¿°¬»® 

Ð¿²»´á

Ì¸» ÉßÝóîÈ ¸±´¼ î 

¿¼¿°¬»® °¿²»´ò Ý´·½µ ±² 

¬¸» ´·²µ ¿¾±ª» ¬± ª·»© ±«® ©·¼» 

¿±®¬³»²¬ ±º °¿²»´ò 

×²¬»®»¬»¼ ·² ÓÌÐ 

Í±´«¬·±²á Ì¸» ÉßÝóîÈ 

½¿² ¸±´¼ î ÓÌÐ ½¿»¬¬» 

ø«° ¬± ìè º·¾»®ÿ÷ò Í¿ª» 

¬·³» ¿²¼ °¿½» ¬±¼¿§ÿ 

Ò±¬»æ Ë²«»¼ ´±¬ ¸±«´¼ ¾» º·´´»¼ 

©·¬¸ ¾´¿²µ ¿¼¿°¬»® °´¿¬»ò

Ú·¾»® ß¼¿°¬»® Ð¿²»´

ÓÌÐ Í±´«¬·±²

ÉßÝóîÈóÔÑÐÎÑ
Ð®·½»æ üçëòîë 

Í¿´» Ð®·½»æ üìéòêí

ÉßÝóïÈóÛÈÌÒô Ú·¾»® Û²½´±«®»ô 
É¿´´ Ó±«²¬ô ï Ð¿²»´

Ð®·½»æ üèçòîë 
Í¿´» Ð®·½»æ üììòêí

ÉßÝóïÈô Ú·¾»® Û²½´±«®»ô É¿´´ 
Ó±«²¬ô ï Ð¿²»´

Ð®·½»æ üééòëë 
Í¿´» Ð®·½»æ üíèòéë

Ø±³» ¤ Ð®±¼«½¬ Í»´»½¬±® ¤ ß¾±«¬ Ë ¤ Ù«·¼» ¤ Ý±³³«²·¬§ ¤ Ì»¬·³±²·¿´ ¤ Ý±²¬¿½¬ Ë

Û²¬»® Õ»§©±®¼

Û²¬»® Û³¿·´ ß¼¼®»

Ð¿¹» ï ±º îÉßÝóîÈô Ú·¾»® Û²½´±«®»ô É¿´´ Ó±«²¬ô î Ð¿²»´

ïñïíñîðïî¸¬¬°æññ¬±®»ò½¿¾´»°´««¿ò½±³ñ½°½©¿½óî¨ò¸¬³´

Ü·³»²·±²æ É·¼¬¸ ã ïíþô Ü»°¬¸ ã íòêþô Ø»·¹¸¬ ã çòîþ 

É»·¹¸¬ ø«²´±¿¼»¼÷æ êòèë ´¾ò 

ITEM 700



ì

ÝÝÌÊ Í§¬»³

ITEM 302



Ð®±¼«½¬ ¼¿¬¿ ¸»»¬ êÛÍéíïëóîßÚðíóðßÞð

Í×ÓßÌ×Ý Íéóíððô

ÝÐË íïëóî ÜÐ ÝÐË É×ÌØ ×ÒÌÛÙÎßÌÛÜ îì Ê ÜÝ

ÐÑÉÛÎ ÍËÐÐÔÇô

êì ÕÞÇÌÛ ÉÑÎÕ×ÒÙ ÓÛÓÑÎÇ îÒÜ ×ÒÌÛÎÚßÝÛ

ÜÐóÓßÍÌÛÎñÍÔßÊÛ

Í«°°´§ ª±´¬¿¹»

Î¿¬»¼ ª±´¬¿¹»ñÜÝ îì€Ê

°»®³··¾´» ®¿²¹»ô ´±©»® ´·³·¬ øÜÝ÷ îðòì€Ê

°»®³··¾´» ®¿²¹»ô «°°»® ´·³·¬ øÜÝ÷ îèòè€Ê

×²°«¬ ½«®®»²¬

Î¿¬»¼ ª¿´«» ¿¬ îì Ê ÜÝ ïððð€³ß

×²®«¸ ½«®®»²¬ô ³¿¨ò èððð€ß

Ð±©»® ´±»

Ð±©»® ´±ô ³¿¨ò è€É

Ó»³±®§

É±®µ ³»³±®§

·²¬»¹®¿¬»¼ êì€µ¾§¬» å êì ÕÞ ñ îïÕ ·²¬®«½¬·±² ÎßÓ ø·²¬»¹®¿¬»¼÷

·²¬»¹®¿¬»¼ êì€µ¾§¬» å êì ÕÞ ñ îïÕ ·²¬®«½¬·±² ÎßÓ ø·²¬»¹®¿¬»¼÷

Ô±¿¼ ³»³±®§

»¨°¿²¼¿¾´» ÚÛÐÎÑÓ Ç» å Ú´¿¸óÛÐÎÑÓ

»¨°¿²¼¿¾´» ÚÛÐÎÑÓô ³¿¨ò ì€Ó¾§¬»

»¨°¿²¼¿¾´» ÚÛÐÎÑÓô ³¿¨ò ì€Ó¾§¬»

Þ¿½µ«°

©·¬¸ ¾¿¬¬»®§ Ç» å ¿´´ ¾´±½µ

©·¬¸±«¬ ¾¿¬¬»®§ Ç» å ì ÕÞæ ¾·¬ ³»³±®§ô ½±«²¬»®ô ¬·³» ¿²¼ ¼¿¬¿

ÝÐË °®±½»·²¹ ¬·³»

º±® ¾·¬ ±°»®¿¬·±²ô ³·²ò ðòí€k

º±® ¾·¬ ±°»®¿¬·±²ô ³¿¨ò ðòê€k

º±® ©±®¼ ±°»®¿¬·±²ô ³·²ò ï€k

êÛÍéíïëóîßÚðíóðßÞð Ð¿¹» ï

Ü¿¬»æ

ðïñïêñîðïî

«¾¶»½¬ ¬± ³±¼·º·½¿¬·±²

w Ý±°§®·¹¸¬ Í·»³»² ßÙ îðïî

ITEM 500



º±® º·¨»¼ °±·²¬ ¿®·¬¸³»¬·½ô ³·²ò î€k

º±® º´±¿¬·²¹ °±·²¬ ¿®·¬¸³»¬·½ô ³·²ò ëð€k

º±® ¬·³»®ñ½±«²¬»® ±°»®¿¬·±²ô ³·²ò ïî€k

ÝÐËó¾´±½µ

ÜÞ

Ò«³¾»®ô ³¿¨ò îëë

ÚÞ

Ò«³¾»®ô ³¿¨ò ïçî

ÚÝ

Ò«³¾»®ô ³¿¨ò ïçî

ÑÞ

Ü»½®·°¬·±² »» ·²¬®«½¬·±² ´·¬

Ò«³¾»® ±º º®»» ½§½´» ÑÞ ï å ÑÞ ï

Ò«³¾»® ±º ¬·³» ¿´¿®³ ÑÞ ï å ÑÞ ïð

Ò«³¾»® ±º ¬·³» ·²¬»®®«°¬ ÑÞ ï å ÑÞ íë

Ò«³¾»® ±º °®±½» ¿´¿®³ ÑÞ ï å ÑÞ ìð

Ò«³¾»® ±º ¬¿®¬«° ÑÞ ï å ÑÞ ïðð

Ò»¬·²¹ ¼»°¬¸

°»® °®·±®·¬§ ½´¿ è å º±® »¿½¸ °®±¹®¿³³·²¹ ´»ª»´

Ý±«²¬»®ô ¬·³»® ¿²¼ ¬¸»·® ®»¬»²¬·ª·¬§

Íé ½±«²¬»®

Ò«³¾»® êì

±º ©¸·½¸ ®»¬»²¬·ª» ©·¬¸ ¾¿¬¬»®§

¿¼¶«¬¿¾´» Ç»

´±©»® ´·³·¬ ð

«°°»® ´·³·¬ êí

±º ©¸·½¸ ®»¬»²¬·ª» ©·¬¸±«¬ ¾¿¬¬»®§

¿¼¶«¬¿¾´» Ç»

´±©»® ´·³·¬ ð

«°°»® ´·³·¬ êí

Ý±«²¬·²¹ ®¿²¹»

´±©»® ´·³·¬ ï

«°°»® ´·³·¬ ççç

êÛÍéíïëóîßÚðíóðßÞð Ð¿¹» î

Ü¿¬»æ

ðïñïêñîðïî

«¾¶»½¬ ¬± ³±¼·º·½¿¬·±²

w Ý±°§®·¹¸¬ Í·»³»² ßÙ îðïî

ITEM 500



Íé ¬·³»

Ò«³¾»® ïîè

±º ©¸·½¸ ®»¬»²¬·ª» ©·¬¸ ¾¿¬¬»®§

¿¼¶«¬¿¾´» Ç»

´±©»® ´·³·¬ ð

«°°»® ´·³·¬ ïîé

±º ©¸·½¸ ®»¬»²¬·ª» ©·¬¸±«¬ ¾¿¬¬»®§

¿¼¶«¬¿¾´» Ç»

´±©»® ´·³·¬ ð

«°°»® ´·³·¬ ïîé

Ì·³» ®¿²¹»

´±©»® ´·³·¬ ïð€³

«°°»® ´·³·¬ çççð€

Ü¿¬¿ ¿®»¿ ¿²¼ ¬¸»·® ®»¬»²¬·ª·¬§

Ú´¿¹

Ò«³¾»®ô ³¿¨ò îëê€¾§¬»

Ò«³¾»®ô ³¿¨ò îëê€¾§¬»

Î»¬»²¬·ª·¬§ ¿ª¿·´¿¾´» Ç» å ÓÞ ð ¬± ÓÞ îëë

±º ©¸·½¸ ®»¬»²¬·ª» ©·¬¸ ¾¿¬¬»®§ ð ¬± îðìé øÓ ðòð ¬± Ó îëëòéô ¿¼¶«¬¿¾´»÷

±º ©¸·½¸ ®»¬»²¬·ª» ©·¬¸±«¬ ¾¿¬¬»®§ ð ¬± îðìé øÓ ðòð ¬± Ó îëëòéô ¿¼¶«¬¿¾´»÷

ß¼¼®» ¿®»¿

×ñÑ ¿¼¼®» ¿®»¿

×²°«¬ ï€µ¾§¬»

×²°«¬ ï€µ¾§¬»

Ñ«¬°«¬ ï€µ¾§¬»

Ñ«¬°«¬ ï€µ¾§¬»

Ð®±½» ·³¿¹»

×²°«¬ ïîè€¾§¬»

×²°«¬ ïîè€¾§¬»

Ñ«¬°«¬ ïîè€¾§¬»

Ñ«¬°«¬ ïîè€¾§¬»

Ü·¹·¬¿´ ½¸¿²²»´

×²°«¬ èïçî

êÛÍéíïëóîßÚðíóðßÞð Ð¿¹» í

Ü¿¬»æ

ðïñïêñîðïî

«¾¶»½¬ ¬± ³±¼·º·½¿¬·±²

w Ý±°§®·¹¸¬ Í·»³»² ßÙ îðïî

ITEM 500



Ñ«¬°«¬ èïçî

×²°«¬ô ±º ©¸·½¸ ½»²¬®¿´ ïðîì

Ñ«¬°«¬ô ±º ©¸·½¸ ½»²¬®¿´ ïðîì

ß²¿´±¹ ½¸¿²²»´

×²°«¬ ëïî

Ñ«¬°«¬ ëïî

×²°«¬ô ±º ©¸·½¸ ½»²¬®¿´ îëê

Ñ«¬°«¬ô ±º ©¸·½¸ ½»²¬®¿´ ïîè

ß¼¼®»·²¹ ª±´«³»

Ñ«¬°«¬ îìì€¾§¬»

×²°«¬ îìì€¾§¬»

Ø¿®¼©¿®» ½±²º·¹«®¿¬·±²

Ó±¼«´» °»® ®¿½µô ³¿¨ò íî

Û¨°¿²·±² ¼»ª·½»ô ³¿¨ò í

Ý±²²»½¬¿¾´» °®±¹®¿³³·²¹ ¼»ª·½»ñÐÝ ÐÙñÐÝ ©·¬¸ ÍÌÛÐ é ½±²²»½¬¿¾´» ª·¿ ÓÐ× ·²¬»®º¿½»

Ò«³¾»® ±º ³±¼«´» °»® ÜÐ ´¿ª» ·²¬»®º¿½»ô ³¿¨ò êì

Ò«³¾»® ±º ÜÐ ³¿¬»®

·²¬»¹®¿¬»¼ ï

ª·¿ ÝÐ ï å ÝÐ íìîóë

Ò«³¾»® ±º ±°»®¿¾´» ÚÓ ¿²¼ ÝÐ ø®»½±³³»²¼»¼÷

ÚÓ è

ÝÐô °±·²¬ó¬±ó°±·²¬ ì

ÝÐô ÔßÒ î

Ì·³» ±º ¼¿§

Ý´±½µ

Ø¿®¼©¿®» ½´±½µ ø®»¿´ó¬·³» ½´±½µ÷ Ç»

×²¬»®º¿½»

ÓÐ×

Ý¿¾´» ´»²¹¬¸ô ³¿¨ò çïðð€³ å ©·¬¸±«¬ ®»°»¿¬»®æ ëð ³å ©·¬¸ î ®»°»¿¬»®æ

ïïðð ³å ©·¬¸ ïð ®»°»¿¬»® ·² »®·»æ çïðð ³å ª·¿ º·¾»®

±°¬·½ ½¿¾´»æ îíòè µ³ ø©·¬¸ ïê ¬¿® ¸«¾ ±® ÑÔÓ÷

ï¬ ·²¬»®º¿½»

Ú«²½¬·±²¿´·¬§

ÓÐ× Ç»

êÛÍéíïëóîßÚðíóðßÞð Ð¿¹» ì

Ü¿¬»æ

ðïñïêñîðïî

«¾¶»½¬ ¬± ³±¼·º·½¿¬·±²

w Ý±°§®·¹¸¬ Í·»³»² ßÙ îðïî

ITEM 500



ÓÐ×

Í»®ª·½»

ÐÙñÑÐ ½±³³«²·½¿¬·±² Ç»

Ù´±¾¿´ ¼¿¬¿ ½±³³«²·½¿¬·±² Ç»

Íé ¾¿·½ ½±³³«²·½¿¬·±² Ç»

Íé ½±³³«²·½¿¬·±² Ç»

Ò«³¾»® ±º ²±¼»ô ³¿¨ò íî

Ì®¿²³··±² ®¿¬»ô ³¿¨ò ïèéòë€µ¾·¬ñ

î²¼ ·²¬»®º¿½»

Ú«²½¬·±²¿´·¬§

ÜÐ ³¿¬»® Ç»

ÜÐ ´¿ª» Ç»

ÜÐ ³¿¬»®

Í»®ª·½»

Û¯«·¼·¬¿²½» ³±¼» «°°±®¬ Ç»

ß½¬·ª¿¬·±²ñ¼»¿½¬·ª¿¬·±² ±º ÜÐ ´¿ª» Ç»

Ü·®»½¬ ¼¿¬¿ »¨½¸¿²¹» ø´¿ª»ó¬±ó´¿ª»

½±³³«²·½¿¬·±²÷

Ç» å Ì®¿²³·¬¬»® ¿²¼ ®»½»·ª»®

Ò«³¾»® ±º ÜÐ ´¿ª»ô ³¿¨ò êì

Ë»® ¼¿¬¿ °»® ÜÐ ´¿ª»

Ë»® ¼¿¬¿ °»® ÜÐ ´¿ª»ô ³¿¨ò îìì€¾§¬»

Ý±³³«²·½¿¬·±² º«²½¬·±²

ÐÙñÑÐ ½±³³«²·½¿¬·±² Ç»

Ù´±¾¿´ ¼¿¬¿ ½±³³«²·½¿¬·±²

«°°±®¬»¼ Ç»

Íé ¾¿·½ ½±³³«²·½¿¬·±²

«°°±®¬»¼ Ç»

Íé ½±³³«²·½¿¬·±²

«°°±®¬»¼ Ç»

Íëó½±³°¿¬·¾´» ½±³³«²·½¿¬·±²

«°°±®¬»¼ Ç» å ª·¿ ´±¿¼¿¾´» ¾´±½µ

Í¬¿²¼¿®¼ ½±³³«²·½¿¬·±² øÚÓÍ÷

«°°±®¬»¼ Ç» å ª·¿ ´±¿¼¿¾´» ¾´±½µ

Ò«³¾»® ±º ½±²²»½¬·±²

êÛÍéíïëóîßÚðíóðßÞð Ð¿¹» ë

Ü¿¬»æ

ðïñïêñîðïî

«¾¶»½¬ ¬± ³±¼·º·½¿¬·±²

w Ý±°§®·¹¸¬ Í·»³»² ßÙ îðïî

ITEM 500



±ª»®¿´´

±º ©¸·½¸ ¼§²¿³·½ è

±º ©¸·½¸ ¬¿¬·½ ì

Ý±²º·¹«®¿¬·±²

Ý±²º·¹«®¿¬·±² ±º¬©¿®»

ÍÌÛÐ é Ç» å ÍÌÛÐ é Êëòð

°®±¹®¿³³·²¹

Ð®±¹®¿³³·²¹ ´¿²¹«¿¹»

ÔßÜ Ç»

ÚÞÜ Ç»

ÍÌÔ Ç»

ÍÝÔ Ç»

ÝÚÝ Ç»

ÙÎßÐØ Ç»

Ø·Ù®¿°¸r Ç»

Ý±³³¿²¼ »¬ Þ·²¿®§ ´±¹·½ ±°»®¿¬·±²ô ¾®¿½µ»¬»¼ ±°»®¿¬·±²ô ®»«´¬

¿´´±½¿¬·±²ô ¿ª·²¹ô ½±«²¬·²¹ô ´±¿¼·²¹ô ¬®¿²º»®®·²¹ô

½±³°¿®·²¹ô ¸·º¬·²¹ô ®±¬¿¬·²¹ô ½±³°´»³»²¬¿¬·±²ô ½¿´´·²¹

¾´±½µô º·¨»¼ °±·²¬ ¿®·¬¸³»¬·½ô º´±¿¬·²¹ °±·²¬ ¿®·¬¸³»¬·½ô

¶«³° º«²½¬·±²

Ò»¬·²¹ ´»ª»´ è

Ð®±¹®¿³ ±®¹¿²·¦¿¬·±² Ô·²»¿®ô ¬®«½¬«®»¼

Í±º¬©¿®» ´·¾®¿®·»

Ð®±½» ¼·¿¹²±¬·½ Ç»

Í±º¬©¿®» ½±²¬®±´´»® Ç» å ¼»°»²¼·²¹ ±² ¬¸» ®»¯«·®»¼ ³»³±®§ °¿½» ¿²¼

¬¸» ®»«´¬·²¹ »¨»½«¬·±² ¬·³»

Í§¬»³ º«²½¬·±² øÍÚÝ÷ ×²¬»®®«°¬ ¿²¼ »®®±® °®±½»·²¹ô ½±°§ ¼¿¬¿ô ½´±½µ

º«²½¬·±²ô ¼·¿¹²±¬·½ º«²½¬·±²ô ³±¼«´»

°¿®¿³»¬»®·¦¿¬·±²ô ±°»®¿¬·²¹ ³±¼» ¬®¿²·¬·±²

Õ²±©ó¸±© °®±¬»½¬·±²

Ë»® °®±¹®¿³ °®±¬»½¬·±²ñ°¿©±®¼ °®±¬»½¬·±² Ç»

Ý§½´» ¬·³» ³±²·¬±®·²¹

´±©»® ´·³·¬ ï€³

«°°»® ´·³·¬ êððð€³

¿¼¶«¬¿¾´» Ç»

êÛÍéíïëóîßÚðíóðßÞð Ð¿¹» ê

Ü¿¬»æ

ðïñïêñîðïî

«¾¶»½¬ ¬± ³±¼·º·½¿¬·±²

w Ý±°§®·¹¸¬ Í·»³»² ßÙ îðïî

ITEM 500



°®»»¬ ïëð€³

Ü·³»²·±²

É·¼¬¸ èð€³³

Ø»·¹¸¬ ïîë€³³

Ü»°¬¸ ïíð€³³

É»·¹¸¬

É»·¹¸¬ô ¿°°®±¨ò ëíð€¹ å Ó»³±®§ ½¿®¼ ïê ¹

Í¬¿¬« Ö¿² ëô îðïî

êÛÍéíïëóîßÚðíóðßÞð Ð¿¹» é

Ü¿¬»æ

ðïñïêñîðïî

«¾¶»½¬ ¬± ³±¼·º·½¿¬·±²

w Ý±°§®·¹¸¬ Í·»³»² ßÙ îðïî

ITEM 500



Í×ÓßÌ×Ý Íéóíðð
Ð±©»® «°°´·»

Ð±©»® «°°´·»

ìñîíê Í·»³»² ÍÌ éð i îððé

4

Ñª»®ª·»©

¡ Ô±¿¼ ½«®®»²¬ «°°´·» º±® ÍéóíððñÛÌ îððÓ

¡ Ì± ½±²ª»®¬ ¬¸» ´·²» ª±´¬¿¹» ¬± ¬¸» ®»¯«·®»¼ ±°»®¿¬·²¹ ª±´¬¿¹» 
øîìÊ ÜÝ÷

¡ Ñ«¬°«¬ ½«®®»²¬ î ßô ë ß ±® ïð ß

Ì»½¸²·½¿´ °»½·º·½¿¬·±²
 

ï÷ Í×ÐÔËÍ ³±¼«´» º±® ¬»³°»®¿¬«®» ®¿²¹» óîë › õêðpÝ ¿²¼ «» «²¼»® ³»¼·¿´ ´±¿¼ ø»ò¹ò «´°¸«® ½¸´±®·¼» ¿¬³±°¸»®»÷ò 
Ì¸· Í×ÐÔËÍ °±©»® «°°´§ ½±²º±®³ ©·¬¸ ¬¿²¼¿®¼ º±® »´»½¬®±²·½ »¯«·°³»²¬ «»¼ ±² ®±´´·²¹ ¬±½µ øÛÒ ëðïëëô ¬»³°»®¿¬«®» Ìïô ½¿¬»¹±®§ ï÷ò

Ð±©»® «°°´§ô ¬§°» î ß î ß ë ß ë ß ïð ß

Ñ®¼»® Ò±ò êÛÍé íðéóïÞßððó
ðßßð 

êÛÍé íðëóïÞßèðó
ðßßð 

êÛÍé íðéóïÛßððó
ðßßð 

êÛÍé íðéóïÛßèðó
ðßßð 

êÛÍé íðéóïÕßðïó
ðßßð 

Ñ®¼»® Ò±ò Í×ÐÔËÍ êßÙï íðëóïÞßèðó
îßßð ï÷ 

êßÙï íðéóïÛßèðó
îßßð ï÷ 

×²°«¬ Í·²¹´»ó°¸¿» ßÝ ÜÝ ª±´¬¿¹» Í·²¹´»ó°¸¿» ßÝ Í·²¹´»ó°¸¿» ßÝ Í·²¹´»ó°¸¿» ßÝ

Î¿¬»¼ ª±´¬¿¹» Ê·² ®¿¬»¼ ïîðñîíð Ê ßÝ 
Í»¬ ª·¿ ©·¬½¸ ±² 
¼»ª·½»

îì Ê � ïïð Ê ÜÝ 
É·¼»ó®¿²¹» ·²°«¬

ïîðñîíð Ê ßÝ 
Í»¬ ª·¿ ©·¬½¸ ±² 
¼»ª·½»

ïîðñîíð Ê ßÝ 
Í»¬ ª·¿ ©·¬½¸ ±² 
¼»ª·½»

ïîðñîíð Ê ßÝ 
Í»¬ ª·¿ ©·¬½¸ ±² 
¼»ª·½»

Ê±´¬¿¹» ®¿²¹» èë › ïíî Ê ßÝñ
ïéð › îêì Ê ßÝ

ïêòè › ïíè Ê ÜÝ èë › ïíî Ê ßÝñ
ïéð › îêì Ê ßÝ

çí › ïíî Ê ßÝñ
ïèé › îêì Ê ßÝ

èë › ïíî Ê ßÝñ
ïéð › îêì Ê ßÝ

Ñª»®ª±´¬¿¹» ®»·¬¿²½» îòí ¨ Ê·² ®¿¬»¼ô ïòí ³ ïëì Êå ðòï  îòí ¨ Ê·²®¿¬»¼ô ïòí ³ îòí ¨ Ê·²®¿¬»¼ô ïòí ³ îòí ¨ Ê·²®¿¬»¼ô ïòí ³ 

Ô·²» ¾«ºº»®·²¹ ¿¬ 
×±«¬ ®¿¬»¼

â îð ³ ¿¬ 
Ê·² ã çíñïèé Ê 

â ïð ³ ¿¬ Ê·² ®¿¬»¼ â îð ³ ¿¬ 
Ê·² ã çíñïèé Ê 

â îð ³ ¿¬ 
Ê·² ã çíñïèé Ê 

â îð ³ ¿¬ 
Ê·² ã çíñïèé Ê 

Î¿¬»¼ ´·²» º®»¯«»²½§å 
®¿¬»¼ ´·²»óº®»¯«»²½§ 
®¿²¹»

ëðñêð Ø¦ô 
ìé ¬± êí Ø¦

ó ëðñêð Ø¦å 
ìé Ø¦ ¬± êí Ø¦

ëðñêð Ø¦ô 
ìé Ø¦ ¬± êí Ø¦

ëðñêð Ø¦ô 
ìé Ø¦ ¬± êí Ø¦

Î¿¬»¼ ½«®®»²¬ ×·² ®¿¬»¼ ðòçñðòê ß îòé › ðòê ß 
øì › ðòç ß÷

îòïñïòí ß îòïñïòî ß ìòïñïòè ß

Í©·¬½¸ó±² ½«®®»²¬ ´·³·¬ 
øõîë pÝ÷

ä îð ßô ä í ³ ä îð ßô ä ïð ³ ä ìë ßô ä í ³ ä ìë ßô ä í ³ ä ëë ßô ä í ³

×î¬ ä ïòð ßî ä ë ßî ä ïòî ßî ä ïòè ßî ø¬§°ò ïòî ßî÷ ä íòí ßî

Þ«·´¬ó·² ´·²»ó·¼» º«» Ì ïòê ßñîëð Ê 
ø·²¿½½»·¾´»÷

Ì êòí ßñîëð Ê 
ø·²¿½½»·¾´»÷

Ú ì ßñîëð Ê 
ø·²¿½½»·¾´»÷

Ì íòïë ßñîëð Ê 
ø·²¿½½»·¾´»÷

Ì êòí ßñîëð Ê 
ø·²¿½½»·¾´»÷

Î»½±³³»²¼»¼ 
³·²·¿¬«®» ½·®½«·¬ó
¾®»¿µ»® ø×ÛÝ èçè÷ ·² 
¬¸» «°°´§ ´·²»

í ßô Ý¸¿®¿½¬»®·¬·½ Ý ß¬ ¿²¼ ¿¾±ª» ïð ßô Ý 
½¸¿®¿½¬»®·¬·½ô «·¬¿¾´» 
º±® ÜÝ 

ß¬ ¿²¼ ¿¾±ª» ê ßô Ý 
½¸¿®¿½¬»®·¬·½

¿¬ ¿²¼ ¿¾±ª» ïð ßô 
Ý¸¿®¿½¬»®·¬·½ Ý ±® ¿¬ 
¿²¼ ¿¾±ª» ê ßô 
Ý¸¿®¿½¬»®·¬·½ Ü

ß¬ ¿²¼ ¿¾±ª» ïð ßô Ý 
½¸¿®¿½¬»®·¬·½

Ñ«¬°«¬ Ý±²¬®±´´»¼ô ·±´¿¬»¼ ÜÝ 
ª±´¬¿¹»

Ý±²¬®±´´»¼ô ·±´¿¬»¼ ÜÝ 
ª±´¬¿¹»

Ý±²¬®±´´»¼ô ·±´¿¬»¼ ÜÝ 
ª±´¬¿¹»

Ý±²¬®±´´»¼ô ·±´¿¬»¼ ÜÝ 
ª±´¬¿¹»

Ý±²¬®±´´»¼ô ·±´¿¬»¼ ÜÝ 
ª±´¬¿¹»

Î¿¬»¼ ª±´¬¿¹» Ê±«¬ ®¿¬»¼ îì Ê ÜÝ îì Ê ÜÝ îì Ê ÜÝ îì Ê ÜÝ îì Ê ÜÝ

Ì±¬¿´ ¬±´»®¿²½» o í û o í û o í û o í û o í û

¡ Í¬¿¬·½ ´·²» ³±±¬¸·²¹ ¿°°®±¨ò ðòï û ¿°°®±¨ò ðòî û ¿°°®±¨ò ðòï û ¿°°®±¨ò o ðòî û ¿°°®±¨ò ðòïû

¡ Í¬¿¬·½ ´±¿¼ ³±±¬¸·²¹ ¿°°®±¨ò ðòî û ¿°°®±¨ò ðòì û ¿°°®±¨ò ðòî û ¿°°®±¨ò o ðòì û ¿°°®±¨ò ðòëû

Î·°°´» ½±²¬»²¬ ø½´±½µ 
º®»¯«»²½§æ 
¿°°®±¨ò ëð µØ¦å 
¿°°®±¨ò éð µØ¦ ©·¬¸ 
êÛÍé íðéóïÞßððó
ðßßð÷

ä ïëð ³Ê°° 
ø¬§°ò ä îð ³Ê°°÷

ä ïëð ³Ê°° 
ø¬§°ò ä íð ³Ê°°÷

ä ïëð ³Ê°°
ø¬§°ò ìð ³Ê°°÷

ä ïëð ³Ê°°
ø¬§°ò ìð ³Ê°°÷

ä ïëð ³Ê°°
ø¬§°ò ìð ³Ê°°÷

Í°·µ» ø¾¿²¼©·¼¬¸æ 
îð ÓØ¦÷

ä îìð ³Ê°° 
ø¬§°ò ä ïëð ³Ê°°÷

ä îìð ³Ê°° 
ø¬§°ò ä ïëð ³Ê°°÷

ä îìð ³Ê°°
ø¬§°ò çð ³Ê°°÷

ä îìð ³Ê°°
ø¬§°ò çð ³Ê°°÷

ä îìð ³Ê°°
ø¬§°ò ïðð ³Ê°°÷

ß¼¶«¬³»²¬ ®¿²¹» ó ó ó ó ó

ITEM 501



Í×ÓßÌ×Ý Íéóíðð
Ð±©»® «°°´·»

Ð±©»® «°°´·»

ìñîíéÍ·»³»² ÍÌ éð i îððé

4

Ì»½¸²·½¿´ °»½·º·½¿¬·±² ø½±²¬·²«»¼÷

ï÷ Í×ÐÔËÍ ³±¼«´» º±® ¬»³°»®¿¬«®» ®¿²¹» óîë › õêðpÝ ¿²¼ «» «²¼»® ³»¼·¿´ ´±¿¼ ø»ò¹ò «´°¸«® ½¸´±®·¼» ¿¬³±°¸»®»÷ò 
Ì¸· Í×ÐÔËÍ °±©»® «°°´§ ½±²º±®³ ©·¬¸ ¬¿²¼¿®¼ º±® »´»½¬®±²·½ »¯«·°³»²¬ «»¼ ±² ®±´´·²¹ ¬±½µ øÛÒ ëðïëëô ¬»³°»®¿¬«®» Ìïô ½¿¬»¹±®§ ï÷ò

Ñ®¼»® Ò±ò êÛÍé íðéóïÞßððó
ðßßð 

êÛÍé íðëóïÞßèðó
ðßßð 

êÛÍé íðéóïÛßððó
ðßßð 

êÛÍé íðéóïÛßèðó
ðßßð 

êÛÍé íðéóïÕßðïó
ðßßð 

Ñ®¼»® Ò±ò Í×ÐÔËÍ êßÙï íðëóïÞßèðó
îßßð ï÷ 

êßÙï íðéóïÛßèðó
îßßð ï÷ 

Í¬¿¬« ·²¼·½¿¬±® Ù®»»² ÔÛÜ º±® 
îì Ê ÑÕ

Ù®»»² ÔÛÜ º±® îì Ê ÑÕ Ù®»»² ÔÛÜ º±® îì Ê ÑÕ Ù®»»² ÔÛÜ º±® îì Ê ÑÕ Ù®»»² ÔÛÜ º±® îì Ê ÑÕ 

Î»°±²» ±² 
¿½¬·ª¿¬·±²ñ¼»¿½¬·ª¿¬·±²

Ò± ±ª»®¸±±¬ ±º Ê±«¬ 
ø±º¬ ¬¿®¬÷

Ò± ±ª»®¸±±¬ ±º Ê±«¬
ø±º¬ ¬¿®¬÷

Ò± ±ª»®¸±±¬ ±º Ê±«¬ 
ø±º¬ ¬¿®¬÷

Ò± ±ª»®¸±±¬ ±º Ê±«¬
ø±º¬ ¬¿®¬÷

Ò± ±ª»®¸±±¬ ±º Ê±«¬
ø±º¬ ¬¿®¬÷

Í¬¿®¬«° ¼»´¿§ñ
ª±´¬¿¹» ®·»

ä í ñ¬§°òêð ³ ä í  ø¬§°òé ³÷ñ
¬§°ò ë ³

ä î  ø¬§°òêð ³÷ ä í ñ¬§°òïðð ³ ä ïòë ñ¬§°òèð ³

Î¿¬»¼ ½«®®»²¬ ×±«¬ ®¿¬»¼ î ß î ß 
øí ß ©·¬¸ Ê·² â îì Ê÷

ë ß ë ß ïð ß

Ý«®®»²¬ ®¿²¹» 

¡ Ë° › õìë pÝ ð ß › î ß ð › î ß øí ß÷ ð ß › ë ß ð ß › ë ß ð ß › ïð ß 

¡ Ë° › õêð pÝ ð ß › î ß ð › í ß øí ß÷ ð ß › ë ß ð ß › ë ß ð ß › ïð ß

Ü§²¿³·½ Êñ× ¿¬ 

¡ Ð±©»®ó«° ±² ¸±®¬ó
½·®½«·¬

¬§°ò ïð ß º±® 
çð ³

¬§°ò ç ß º±® îéð ³ ¬§°ò îð ß º±® éë ³ ¬§°ò îð ß º±® ïèð ³ ¬§°ò íë ß º±® èð ³

¡ Í¸±®¬ó½·®½«·¬ ¼«®·²¹ 
±°»®¿¬·±²

¬§°ò ïð ß º±® 
çð ³

¬§°ò ç ß º±® îéð ³ ¬§°ò îð ß º±® éë ³ ¬§°ò îð ß º±® èð ³ ¬§°ò íë ß º±® ïëð ³

Ð¿®¿´´»´ ©·¬½¸·²¹ º±® 
»²¸¿²½»¼ °»®º±®ó
³¿²½»

²±¬ °»®³··¾´» Ç»ô î «²·¬ ²±¬ °»®³··¾´» ²±¬ °»®³··¾´» ²±¬ °»®³··¾´»

Ûºº·½·»²½§ 

Ûºº·½·»²½§ ¿¬ Ê±«¬ ®¿¬»¼ô 
×±«¬ ®¿¬»¼

¿°°®±¨ò èí û ¿°°®±¨ò éë û ¿°°®±¨ò èé û ¿°°®±¨ò èì û ¿°°®±¨ò èé û

Ð±©»® ´± ¿¬ Ê±«¬ ®¿¬»¼ô 
×±«¬ ®¿¬»¼

¿°°®±¨ò ïð É ¿°°®±¨ò ïê É øîì É÷ ¿°°®±¨ò ïè É ¿°°®±¨ò îí É ¿°°®±¨ò íì É

Ý´±»¼ó´±±° ½±²¬®±´ 

Ü§²¿³·½ ´·²» 
³±±¬¸·²¹ 
øÊ·² ®¿¬»¼ oïë û÷

oðòí û Ê±«¬ oðòí û Ê±«¬ oðòí û Ê±«¬ oðòí û Ê±«¬ oðòí û Ê±«¬

Ü§²¿³·½ ´±¿¼ 
³±±¬¸·²¹ 
ø×±«¬æ ëðñïððñëð û÷

oðòè û Ê±«¬ oîòë û Ê±«¬ oîòë û Ê±«¬ oí û Ê±«¬ oîòë û Ê±«¬

Ô±¿¼ó¬»° »¬¬´·²¹ ¬·³»

¡ ëð ¿¬ ïðð û ä ë ³ ø¬§°ò îòë ³÷ ä ë ³ ø¬§°ò îòë ³÷ ¬§°ò ðòï ³ ä ë ³ ø¬§°ò ðòî ³÷ ä ë ³ 

¡ ïðð ¿¬ ëðû ä ë ³ ø¬§°ò îòë ³÷ ä ë ³ ø¬§°ò îòë ³÷ Ì§°ò ðòï ³ ä ë ³ ø¬§°ò ðòî ³÷ ä ë ³ 

Ð®±¬»½¬·±² ¿²¼ 
³±²·¬±®·²¹ 

Ñ«¬°«¬ ±ª»®ª±´¬¿¹» 
°®±¬»½¬·±²

ß¼¼·¬·±²¿´ ½±²¬®±´ ́ ±±°ô 
¸«¬¼±©² ¿¬ 
¿°°®±¨ò íð Êô 
¿«¬±³¿¬·½ ®»¬¿®¬

ß¼¼·¬·±²¿´ ½±²¬®±´ ́ ±±°ô 
¸«¬¼±©² ¿¬ 
¿°°®±¨ò íð Êô 
¿«¬±³¿¬·½ ®»¬¿®¬

ß¼¼·¬·±²¿´ ½±²¬®±´ ́ ±±°ô 
¸«¬¼±©² ¿¬ 
¿°°®±¨ò íð Êô 
¿«¬±³¿¬·½ ®»¬¿®¬

ß¼¼·¬·±²¿´ ½±²¬®±´ ́ ±±°ô 
¸«¬¼±©² ¿¬ 
¿°°®±¨ò íð Êô 
¿«¬±³¿¬·½ ®»¬¿®¬

ß¼¼·¬·±²¿´ ½±²¬®±´ ́ ±±°ô 
¸«¬¼±©² ¿¬ 
¿°°®±¨ò íð Êô 
¿«¬±³¿¬·½ ®»¬¿®¬

Ý«®®»²¬ ´·³·¬ îòî ß › îòê ß íòí ß › íòç ß ëòë ß › êòë ß ëòë ß › êòë ß ïï ß › ïî ß 

Í¸±®¬ó½·®½«·¬ °®±¬»½¬·±² Û´»½¬®±²·½ ¸«¬¼±©²ô 
¿«¬±³¿¬·½ ®»¬¿®¬

Û´»½¬®±²·½ ¸«¬¼±©²ô 
¿«¬±³¿¬·½ ®»¬¿®¬

Û´»½¬®±²·½ ¸«¬¼±©²ô 
¿«¬±³¿¬·½ ®»¬¿®¬

Û´»½¬®±²·½ ¸«¬¼±©²ô 
¿«¬±³¿¬·½ ®»¬¿®¬

Û´»½¬®±²·½ ¸«¬¼±©²ô 
¿«¬±³¿¬·½ ®»¬¿®¬

Í«¬¿·²»¼ó¸±®¬ó½·®½«·¬ó
½«®®»²¬ ®³ ª¿´«»

ä ì ß ä î ß ä ç ß ä ë ß ä ïð ß 

Ñª»®´±¿¼ñ¸±®¬ó½·®½«·¬ 
·²¼·½¿¬±®

ó ó ó ó ó

Í¿º»¬§ 

Ð®·³¿®§ñ»½±²¼¿®§ 
¹¿´ª¿²·½ ·±´¿¬·±²

Ç»ô ¿º»¬§ »¨¬®¿ó´±© 
±«¬°«¬ ª±´¬¿¹» Ê±«¬ ¬± 
ÛÒ êðçëð ¿²¼ 
ÛÒ ëðïéè

Ç»ô ¿º»¬§ »¨¬®¿ó´±© 
±«¬°«¬ ª±´¬¿¹» Ê±«¬ ¬± 
ÛÒ êðçëð ¿²¼ 
ÛÒ ëðïéèô ½®»»°¿¹» 
¿²¼ 
½´»¿®¿²½» â ë ³³

Ç»ô ¿º»¬§ »¨¬®¿ó´±© 
±«¬°«¬ ª±´¬¿¹» Ê±«¬ ¬± 
ÛÒ êðçëð ¿²¼ 
ÛÒ ëðïéè

Ç»ô ¿º»¬§ »¨¬®¿ó´±© 
±«¬°«¬ ª±´¬¿¹» Ê±«¬ ¬± 
ÛÒ êðçëð ¿²¼ 
ÛÒ ëðïéèô ½®»»°¿¹» 
¿²¼ ½´»¿®¿²½» â è 
³³

Ç»ô ¿º»¬§ »¨¬®¿ó´±© 
±«¬°«¬ ª±´¬¿¹» Ê±«¬ ¬± 
ÛÒ êðçëð ¿²¼ 
ÛÒ ëðïéè

Ð®±¬»½¬·±² ½´¿ Ý´¿ × Ý´¿ × Ý´¿ × Ý´¿ × Ý´¿ ×

Ô»¿µ¿¹» ½«®®»²¬ ä íòë ³ß ø¬§°ò ðòé ³ß÷ ä íòë ³ß ø¬§°ò ðòé ³ß÷ ä íòë ³ß ø¬§°ò ðòí ³ß÷ ä íòë ³ß ø¬§°ò ðòí ³ß÷ ä íòë ³ß ø¬§°ò ðòë ³ß÷

ITEM 501



Í×ÓßÌ×Ý Íéóíðð
Ð±©»® «°°´·»

Ð±©»® «°°´·»

ìñîíè Í·»³»² ÍÌ éð i îððé

4

Ì»½¸²·½¿´ °»½·º·½¿¬·±² ø½±²¬·²«»¼÷

ï÷ Í×ÐÔËÍ ³±¼«´» º±® ¬»³°»®¿¬«®» ®¿²¹» óîë › õêðpÝ ¿²¼ «» «²¼»® ³»¼·¿´ ´±¿¼ ø»ò¹ò «´°¸«® ½¸´±®·¼» ¿¬³±°¸»®»÷ò 
Ì¸· Í×ÐÔËÍ °±©»® «°°´§ ½±²º±®³ ©·¬¸ ¬¿²¼¿®¼ º±® »´»½¬®±²·½ »¯«·°³»²¬ «»¼ ±² ®±´´·²¹ ¬±½µ øÛÒ ëðïëëô ¬»³°»®¿¬«®» Ìïô ½¿¬»¹±®§ ï÷ò

Ñ®¼»® Ò±ò êÛÍé íðéóïÞßððó
ðßßð 

êÛÍé íðëóïÞßèðó
ðßßð 

êÛÍé íðéóïÛßððó
ðßßð 

êÛÍé íðéóïÛßèðó
ðßßð 

êÛÍé íðéóïÕßðïó
ðßßð 

Ñ®¼»® Ò±ò Í×ÐÔËÍ êßÙï íðëóïÞßèðó
îßßð ï÷

êßÙï íðéóïÛßèðó
îßßð ï÷ 

Ù»®³¿² Ì»½¸²·½¿´ 
×²°»½¬±®¿¬» ¿°°®±ª¿´

Ç» Ç» Ç» Ç» Ç»

ÝÛ ´¿¾»´ Ç» Ç» Ç» Ç» Ç»

ËÔñ½ËÔ øÝÍß÷ 
¿°°®±ª¿´

Ç»ô ËÔó´·¬»¼ øËÔ ëðè÷ 
Ú·´» Ûïìíîèçô ÝÍß 
øÝÍßîîòî Ò±ò ïìóçë÷

Ç»ô ËÔó´·¬»¼ 
øËÔ ëðè÷ô º·´» Ûïìíîèçô 
ÝÍß øÝÍßîîòî 
²±ò ïìóçë÷

Ç»ô ËÔó´·¬»¼ 
øËÔ ëðè÷ô º·´» Ûïìíîèçô 
ÝÍß øÝÍß îîòî 
²±ò ïìóçë÷

Ç»ô ËÔóÔ·¬»¼ 
øËÔ ëðè÷ Ú·´» Ûïìíîèçô 
ÝÍß øÝÍßîîòî 
Ò±ò ïìóçë÷

Ç»ô ËÔó´·¬»¼ 
øËÔ ëðè÷ô º·´» Ûïìíîèçô 
ÝÍß øÝÍßîîòî 
²±ò ïìóçë÷

ÚÓ ¿°°®±ª¿´ Ç»ô Ý´¿ × Ü·ªò î 
Ù®±«° ßô Þô Ýô Ü Ìì

ó Ç»ô Ý´¿ × Ü·ªò î 
Ù®±«° ßô Þô Ýô Üô Ì ì

ó Ç»ô Ý´¿ × Ü·ªò îô ßô 
Þô Ýô Üô Ìì

Ó¿®·²» ¬§°» ¿°°®±ª¿´ ·² Íéóíðð §¬»³ Ç»ô ÙÔô ÔÎÍ ·² Íéóíðð §¬»³ Ç»ô ÙÔô ÔÎÍ ·² Íéóíðð §¬»³

Ü»¹®»» ±º °®±¬»½¬·±² 
øÛÒ êðëîç÷ 

×Ðîð ×Ðîð ×Ðîð ×Ðîð ×Ðîð

ÛÓÝ 

Û³·¬¬»¼ ·²¬»®º»®»²½» ÛÒ ëëðîî Ý´¿ Þ ÛÒ ëëðïï Ý´¿ ß ÛÒ ëëðîî Ý´¿ Þ ÛÒ ëëðïï Ý´¿ ß ÛÒ ëëðîî Ý´¿ Þ

Í«°°´§ó¸¿®³±²·½ 
´·³·¬¿¬·±²

Ò±¬ ¿°°´·½¿¾´» Ò±¬ ¿°°´·½¿¾´» ÛÒ êïðððóíóî ó ÛÒ êïðððóíóî

Ò±·» ·³³«²·¬§ ÛÒ êïðððóêóî ÛÒ êïðððóêóî ÛÒ êïðððóêóî ÛÒ êïðððóêóî ÛÒ êïðððóêóî

Ñ°»®¿¬·²¹ ¼¿¬¿ 

ß³¾·»²¬ ¬»³°»®¿¬«®» 
®¿²¹»

ðpÝ › õêðpÝ ©·¬¸ 
²¿¬«®¿´ ½±²ª»½¬·±²

óîëpÝ › õéðpÝ ©·¬¸ 
²¿¬«®¿´ ½±²ª»½¬·±²

ðpÝ › õêðpÝ ©·¬¸ 
²¿¬«®¿´ ½±²ª»½¬·±²

óîëpÝ › õéðpÝ ©·¬¸ 
²¿¬«®¿´ ½±²ª»½¬·±²

ðpÝ › õêðpÝ ©·¬¸ 
²¿¬«®¿´ ½±²ª»½¬·±²

Ì®¿²°±®¬ñ¬±®¿¹» 
¬»³°»®¿¬«®» ®¿²¹»

óìð pÝ › õèë pÝ ó ìð › õ èë pÝ óìð pÝ › õèë pÝ ó ìð › õ èë pÝ ó ìð › õ èë pÝ

Ø«³·¼·¬§ ½´¿ Ý´·³¿¬» ½´¿ íÕí ¬± 
ÛÒ êðéîïô ²± ½±²¼»²ó
¿¬·±²

Ý´·³¿¬» ½´¿ íÕë ¬± 
ÛÒ êðéîïô ¬®¿²·»²¬ 
½±²¼»²¿¬·±² 
°»®³·¬¬»¼

Ý´·³¿¬» ½´¿ íÕí ¬± 
ÛÒ êðéîïô ²± ½±²¼»²ó
¿¬·±²

Ý´·³¿¬» ½´¿ íÕë ¬± 
ÛÒ êðéîïô ¬®¿²·»²¬ 
½±²¼»²¿¬·±² 
°»®³·¬¬»¼

Ý´·³¿¬» ½´¿ íÕí ¬± 
ÛÒ êðéîïô ²± ½±²¼»²ó
¿¬·±²

Ó»½¸¿²·½¿´ §¬»³ 

Ð±®¬ 

¡ Í«°°´§ ·²°«¬ Ôô Òô ÐÛ
øÜÝ ·²°«¬æ Ôõïô Óïô 
ÐÛ÷

Í±´·¼ñº·²»´§ó¬®¿²¼»¼ 
°»® ½®»©ó¬§°» 
¬»®³·²¿´ º±® ðòë ³³ ¬± 
îòë ³³î

Í±´·¼ñº·²»´§ó¬®¿²¼»¼ 
°»® ½®»©ó¬§°» 
¬»®³·²¿´ º±® ðòë ³³ ¬± 
îòë ³³î

Í±´·¼ñº·²»´§ó¬®¿²¼»¼ 
°»® ½®»©ó¬§°» 
¬»®³·²¿´ º±® ðòë ³³ ¬± 
îòë ³³î

Í±´·¼ñº·²»´§ó¬®¿²¼»¼ 
°»® ½®»©ó¬§°» 
¬»®³·²¿´ º±® ðòë ³³ ¬± 
îòë ³³î

Í±´·¼ñº·²»´§ó¬®¿²¼»¼ 
°»® ½®»©ó¬§°» 
¬»®³·²¿´ º±® ðòë ³³ ¬± 
îòë ³³î

¡ Ñ«¬°«¬ Ôõ î ½®»©ó¬§°» ¬»®³·²¿´ 
º±® ðòë ³³ ¬± îòë ³³î

í ½®»©ó¬§°» ¬»®³·²¿´ 
º±® ðòë ³³ ¬± îòë ³³î

í ½®»©ó¬§°» ¬»®³·²¿´ 
º±® ðòë ³³ ¬± îòë ³³î

í ½®»©ó¬§°» ¬»®³·²¿´ 
º±® ðòë ³³ ¬± îòë ³³î

ì ½®»©ó¬§°» ¬»®³·²¿´ 
º±® ðòë ³³ ¬± îòë ³³î

¡ Ñ«¬°«¬ Ó î ½®»©ó¬§°» ¬»®³·²¿´ 
º±® ðòë ³³ ¬± îòë ³³î

í ½®»©ó¬§°» ¬»®³·²¿´ 
º±® ðòë ³³ ¬± îòë ³³î

í ½®»©ó¬§°» ¬»®³·²¿´ 
º±® ðòë ³³ ¬± îòë ³³î

í ½®»©ó¬§°» ¬»®³·²¿´ 
º±® ðòë ³³ ¬± îòë ³³î

ì ½®»©ó¬§°» ¬»®³·²¿´ 
º±® ðòë ³³ ¬± îòë ³³î

Ü·³»²·±² øÉ ¨ Ø ¨ 
Ü÷ ·² ³³

ëð ¨ ïîë ¨ ïîð èð ¨ ïîë ¨ ïîð èð ¨ ïîë ¨ ïîð èð ¨ ïîë ¨ ïîð ïîð ¨ ïîë ¨ ïîð

É»·¹¸¬ô ¿°°®±¨ò ðòìî µ¹ ðòéë µ¹ ðòéì µ¹ ðòëé µ¹ ïòï µ¹

ß»³¾´§ Í²¿° ±²¬± Íé ¾«¾¿® Í²¿° ±²¬± Íé ¾«¾¿® Í²¿° ±²¬± Íé ¾«¾¿® Í²¿° ±²¬± Íé ¾«¾¿® Í²¿° ±²¬± Íé ¾«¾¿®

ß½½»±®·» Ó±«²¬·²¹ ¿¼¿°¬»® º±® 
Ü×Ò ®¿·´ ¿²¼ ÐÍóÝÐË 
°±©»® ½±²²»½¬±®

Ó±«²¬·²¹ ¿¼¿°¬»® º±® 
Ü×Ò ®¿·´ ¿²¼ ÐÍóÝÐË 
°±©»® ½±²²»½¬±®

Ó±«²¬·²¹ ¿¼¿°¬»® º±® 
Ü×Ò ®¿·´ ¿²¼ °±©»® 
½±²²»½¬±®

Ó±«²¬·²¹ ¿¼¿°¬»® º±® 
Ü×Ò ®¿·´ ¿²¼ °±©»® 
½±²²»½¬±® 

Ó±«²¬·²¹ ¿¼¿°¬»® º±® 
Ü×Ò ®¿·´ ¿²¼ ÐÍóÝÐË 
°±©»® ½±²²»½¬±®

ITEM 501



Í×ÓßÌ×Ý Íéóíðð
Ð±©»® «°°´·»ô ¿½½»±®·»

Ð±©»® «°°´·»

ìñîíçÍ·»³»² ÍÌ éð i îððé

4

Ñ®¼»®·²¹ ¼¿¬¿ Ñ®¼»® Ò±ò Ñ®¼»® Ò±ò
  

Ñª»®ª·»©

 

¡ Ì¸» ³»½¸¿²·½¿´ ³±«²¬·²¹ ®¿½µ ±º ¬¸» Í×ÓßÌ×Ý Íéóíðð

¡ Ú±® ¿½½±³³±¼¿¬·²¹ ¬¸» ³±¼«´»

¡ Ý¿² ¾» ½®»©»¼ ±²¬± ¬¸» ©¿´´

Ñ®¼»®·²¹ ¼¿¬¿ Ñ®¼»® Ò±ò
 

ÐÍ íðëñíðé ´±¿¼ °±©»® «°°´§ 

·²½´ò °±©»® ½±²²»½¬±®

ïîðñîíð Ê ßÝ ñ îì Ê ÜÝå î ß êÛÍé íðéóïÞßððóðßßð

îì › ïïð Ê ÜÝ ñ îì Ê ÜÝå î ßô
º±® »¨¬»²¼»¼ ¬»³°»®¿¬«®» ®¿²¹»

êÛÍé íðëóïÞßèðóðßßð

ïîðñîíð Ê ßÝ ñ îì Ê ÜÝå ë ß êÛÍé íðéóïÛßððóðßßð

ïîðñîíð Ê ßÝ ñ îì Ê ÜÝå ë ßô
º±® »¨¬»²¼»¼ ¬»³°»®¿¬«®» ®¿²¹»

êÛÍé íðéóïÛßèðóðßßð

ïîðñîíð Ê ßÝ ñ îì Ê ÜÝå ïð ß êÛÍé íðéóïÕßðïóðßßð

Í×ÐÔËÍ ´±¿¼ °±©»® «°°´§ 
ÐÍ íðëñíðé

º±® ¬»³°»®¿¬«®» ®¿²¹» óîë › 
õêðpÝ ¿²¼ «» «²¼»® ³»¼·¿´ ́ ±¿¼ 
ø»ò¹ò «´°¸«® ½¸´±®·¼» 
¿¬³±°¸»®»÷ò Ý±²º±®³ ©·¬¸ 
¬¿²¼¿®¼ º±® »´»½¬®±²·½ »¯«·°³»²¬ 
«»¼ ±² ®±´´·²¹ ¬±½µ øÛÒ ëðïëëô 
¬»³°»®¿¬«®» Ìïô ½¿¬»¹±®§ ï÷ò

îì › ïïð Ê ÜÝ ñ îì Ê ÜÝå î ß êßÙï íðëóïÞßèðóîßßð

ïîðñîíð Ê ßÝ ñ îì Ê ÜÝå ë ß êßÙï íðéóïÛßèðóîßßð

×²¬¿´´¿¬·±² ¿¼¿°¬»® êÛÍé íçðóêÞßððóðßßð

Ú±® ²¿°°·²¹ ¬¸» ÐÍ íðé ±²¬± ¿ 
íë ³³ Ü×Ò ®¿·´ øÛÒ ëððîî÷

ÐÍóÝÐË °±©»® ½±²²»½¬±® êÛÍé íçðóéÞßððóðßßð

Í°¿®» °¿®¬

Ü×Ò ®¿·´

ïêð ³³ êÛÍé íçðóïßÞêðóðßßð

ìèî ³³ êÛÍé íçðóïßÛèðóðßßð

ëíð ³³ êÛÍé íçðóïßÚíðóðßßð

èíð ³³ êÛÍé íçðóïßÖíðóðßßð

îððð ³³ êÛÍé íçðóïÞÝððóðßßð

Ü×Ò Î¿·´

ITEM 501



Í×ÓßÌ×Ý Íéóíðð
Ð±©»® «°°´·»ô ¿½½»±®·»

Ð±©»® «°°´·»

ìñîíçÍ·»³»² ÍÌ éð i îððé

Ñ®¼»®·²¹ ¼¿¬¿ Ñ®¼»® Ò±ò Ñ®¼»® Ò±ò
  

Ñª»®ª·»©

 

  Ì¸» ³»½¸¿²·½¿´ ³±«²¬·²¹ ®¿½µ ±º ¬¸» Í×ÓßÌ×Ý Íéóíðð

  Ú±® ¿½½±³³±¼¿¬·²¹ ¬¸» ³±¼«´»

  Ý¿² ¾» ½®»©»¼ ±²¬± ¬¸» ©¿´´

Ñ®¼»®·²¹ ¼¿¬¿ Ñ®¼»® Ò±ò
 

ÐÍ íðëñíðé ´±¿¼ °±©»® «°°´§ 

·²½´ò °±©»® ½±²²»½¬±®

ïîðñîíð Ê ßÝ ñ îì Ê ÜÝå î ß êÛÍé íðéóïÞßððóðßßð

îì � ïïð Ê ÜÝ ñ îì Ê ÜÝå î ßô
º±® »¨¬»²¼»¼ ¬»³°»®¿¬«®» ®¿²¹»

êÛÍé íðëóïÞßèðóðßßð

ïîðñîíð Ê ßÝ ñ îì Ê ÜÝå ë ß êÛÍé íðéóïÛßððóðßßð

ïîðñîíð Ê ßÝ ñ îì Ê ÜÝå ë ßô
º±® »¨¬»²¼»¼ ¬»³°»®¿¬«®» ®¿²¹»

êÛÍé íðéóïÛßèðóðßßð

ïîðñîíð Ê ßÝ ñ îì Ê ÜÝå ïð ß êÛÍé íðéóïÕßðïóðßßð

Í×ÐÔËÍ ´±¿¼ °±©»® «°°´§ 
ÐÍ íðëñíðé

º±® ¬»³°»®¿¬«®» ®¿²¹» óîë � 
õêðpÝ ¿²¼ «» «²¼»® ³»¼·¿´ ́ ±¿¼ 
ø»ò¹ò «´°¸«® ½¸´±®·¼» 
¿¬³±°¸»®»÷ò Ý±²º±®³ ©·¬¸ 
¬¿²¼¿®¼ º±® »´»½¬®±²·½ »¯«·°³»²¬ 
«»¼ ±² ®±´´·²¹ ¬±½µ øÛÒ ëðïëëô 
¬»³°»®¿¬«®» Ìïô ½¿¬»¹±®§ ï÷ò

îì � ïïð Ê ÜÝ ñ îì Ê ÜÝå î ß êßÙï íðëóïÞßèðóîßßð

ïîðñîíð Ê ßÝ ñ îì Ê ÜÝå ë ß êßÙï íðéóïÛßèðóîßßð

×²¬¿´´¿¬·±² ¿¼¿°¬»® êÛÍé íçðóêÞßððóðßßð

Ú±® ²¿°°·²¹ ¬¸» ÐÍ íðé ±²¬± ¿ 
íë ³³ Ü×Ò ®¿·´ øÛÒ ëððîî÷

ÐÍóÝÐË °±©»® ½±²²»½¬±® êÛÍé íçðóéÞßððóðßßð

Í°¿®» °¿®¬

Ü×Ò ®¿·´

ïêð ³³ êÛÍé íçðóïßÞêðóðßßð

ìèî ³³ êÛÍé íçðóïßÛèðóðßßð

ëíð ³³ êÛÍé íçðóïßÚíðóðßßð

èíð ³³ êÛÍé íçðóïßÖíðóðßßð

îððð ³³ êÛÍé íçðóïÞÝððóðßßð

Ü×Ò Î¿·´

ITEM 502



Í×ÓßÌ×Ý Íéóíðð
Ü·¹·¬¿´ ³±¼«´»

ÍÓ íîï ¼·¹·¬¿´ ·²°«¬ ³±¼«´»

ìñçî Í·»³»² ÍÌ éð i îððé

4

Ñª»®ª·»©

 

¡ Ü·¹·¬¿´ ·²°«¬

¡ Ú±® ½±²²»½¬·²¹ ¬¿²¼¿®¼ ©·¬½¸» ¿²¼ ¬©±ó©·®» °®±¨·³·¬§ 
©·¬½¸» øÞÛÎÑ÷ 

Ì»½¸²·½¿´ °»½·º·½¿¬·±²
   

êÛÍé íîïóïÞØðîóðßßð êÛÍé íîïóïÞØëðóðßßð êÛÍé íîïóïÞÔððóðßßð êÛÍé íîïóïÞØïðóðßßð

Ê±´¬¿¹» ¿²¼ ½«®®»²¬ 

Ô±¿¼ ª±´¬¿¹» Ôõ

¡ Î¿¬»¼ ª¿´«» øÜÝ÷ îì Ê îì Ê îì Ê îì Ê

Ý«®®»²¬ ½±²«³°¬·±² 

º®±³ ´±¿¼ ª±´¬¿¹» Ôõ ø©·¬¸±«¬
´±¿¼÷ô ³¿¨ò

îë ³ß

º®±³ ¾¿½µ°´¿²» ¾« ÜÝ ë Êô
³¿¨ò

ïð ³ß ïð ³ß ïë ³ß ïïð ³ß

Ð±©»® ´±ô ¬§°ò íòë É íòë É êòë É íòè É

Ý±²²»½¬·±² °±·²¬ 

®»¯«·®»¼ º®±²¬ ½±²²»½¬±® îðó°·² îðó°·² ìðó°·² îðó°·²

×±½¸®±²±« ³±¼» 

×±½¸®±²±«± ³±¼» Ò± Ò± Ò± Ç»

Ü·¹·¬¿´ ·²°«¬ 

Ò«³¾»® ±º ¼·¹·¬¿´ ·²°«¬ ïê ïê íî ïê

Ò«³¾»® ±º ·³«´¬¿²»±«´§
½±²¬®±´´¿¾´» ·²°«¬

¡ ª»®¬·½¿´ ·²¬¿´´¿¬·±²

ó «° ¬± ìð pÝô ³¿¨ò ïê ïê íî ïê

¡ ¸±®·¦±²¬¿´ ·²¬¿´´¿¬·±²

ó «° ¬± ìð pÝô ³¿¨ò íî

ó «° ¬± êð pÝô ³¿¨ò ïê ïê ïê ïê

Ý¿¾´» ´»²¹¬¸

¡ Ý¿¾´» ´»²¹¬¸ô ¸·»´¼»¼ô ³¿¨ò ïôððð ³ ïôððð ³ ïôððð ³ ïôððð ³

¡ Ý¿¾´» ´»²¹¬¸ «²¸·»´¼»¼ô
³¿¨ò

êðð ³ êðð ³ êðð ³ êðð ³

×²°«¬ ½¸¿®¿½¬»®·¬·½ ½«®ª» ¬±
×ÛÝ ïïíïô ¬§°» ï

Ç» Ç» Ç» Ç»

×²°«¬ ª±´¬¿¹»

¡ Î¿¬»¼ ª¿´«»ô ÜÝ îì Ê îì Ê îì Ê îì Ê

¡ º±® ·¹²¿´ þðþ óíð Ê ¬± ë Ê íð Ê ¬± óëÊ óíð ¬± ë Ê óíð Ê ¬± ë Ê

¡ º±® ·¹²¿´ þïþ ïí ¬± íð Ê óïí ¬± óíð Ê ïí ¬± íð Ê ïí ¬± íð Ê

×²°«¬ ½«®®»²¬

¡ º±® ·¹²¿´ þïþô ¬§°ò é ³ß é ³ß é ³ß é ³ß

ITEM 503



Í×ÓßÌ×Ý Íéóíðð
Ü·¹·¬¿´ ³±¼«´»

ÍÓ íîï ¼·¹·¬¿´ ·²°«¬ ³±¼«´»

ìñçíÍ·»³»² ÍÌ éð i îððé

4

Ì»½¸²·½¿´ °»½·º·½¿¬·±² ø½±²¬·²«»¼÷

êÛÍé íîïóïÞØðîóðßßð êÛÍé íîïóïÞØëðóðßßð êÛÍé íîïóïÞÔððóðßßð êÛÍé íîïóïÞØïðóðßßð

Ü·¹·¬¿´ ·²°«¬ 

×²°«¬ ¼»´¿§ øº±® ®¿¬»¼ ª¿´«»
±º ·²°«¬ ª±´¬¿¹»÷

¡ º±® ¬¿²¼¿®¼ ·²°«¬

ó ¿¬ þðþ ¬± þïþô ³·²ò ïòî ³ ïòî ³ ïòî ³ îë k

ó ¿¬ þðþ ¬± þïþô ³¿¨ò ìòè ³ ìòè ³ ìòè ³ éë k

Û²½±¼»® 

Ý±²²»½¬¿¾´» »²½±¼»®

¡ îó©·®» ÞÛÎÑÍ Ç» Ç» Ç» Ç»

¡ °»®³··¾´» ¯«·»½»²¬
½«®®»²¬ øîó©·®» ÞÛÎÑÍ÷ô ³¿¨ò

ïòë ³ß ïòë ³ß ïòë ³ß ïòë ³ß

Í¬¿¬« ·²º±®³¿¬·±²ñ
¿´¿®³ñ¼·¿¹²±¬·½ 

ß´¿®³

¡ ß´¿®³ Ò± Ò± Ò± Ò±

Ü·¿¹²±»

¡ Ü·¿¹²±¬·½ º«²½¬·±² Ò± Ò± Ò± Ò±

Ü·¿¹²±¬·½ ·²¼·½¿¬·±² ÔÛÜ

¡ Í¬¿¬« ·²¼·½¿¬±® ¼·¹·¬¿´ ·²°«¬
ø¹®»»²÷ 

Ç» Ç» Ç» Ç»

×±´¿¬·±² 

×±´¿¬·±² ½¸»½µ»¼ ©·¬¸ ëðð Ê ÜÝ ëðð Ê ÜÝ ëðð Ê ÜÝ ëðð Ê ÜÝ

×±´¿¬·±² 

Ù¿´ª¿²·½ ·±´¿¬·±²ô ¼·¹·¬¿´
·²°«¬

¡ ¾»¬©»»² ¬¸» ½¸¿²²»´ Ç»

¡ ¾»¬©»»² ¬¸» ½¸¿²²»´ô ·²
¹®±«° ±º

ïê ïê ïê ïê

¡ ¾»¬©»»² ¬¸» ½¸¿²²»´ ¿²¼
¬¸» ¾¿½µ°´¿²» ¾«

Ç»å Ñ°¬±½±«°´»® Ç»å Ñ°¬±½±«°´»® Ç»å Ñ°¬±½±«°´»® Ç»å Ñ°¬±½±«°´»®

Ü·³»²·±² ¿²¼ ©»·¹¸¬ 

É·¼¬¸ ìð ³³ ìð ³³ ìð ³³ ìð ³³

Ø»·¹¸¬ ïîë ³³ ïîë ³³ ïîë ³³ ïîë ³³

Ü»°¬¸ ïîð ³³ ïîð ³³ ïîð ³³ ïîð ³³

É»·¹¸¬ 

É»·¹¸¬ô ¿°°®±¨ò îðð ¹ îðð ¹ îêð ¹ îðð ¹

êÛÍé íîïóéÞØðïóðßÞð êÛÍé íîïóïÝØððóðßßð êÛÍé íîïóïÝØîðóðßßð êÛÍé íîïóïÚØððóðßßð

Ê±´¬¿¹» ¿²¼ ½«®®»²¬ 

Ô±¿¼ ª±´¬¿¹» Ôõ

¡ Î¿¬»¼ ª¿´«» øÜÝ÷ îì Ê îì Ê ìè Ê

Ô±¿¼ ª±´¬¿¹» Ôï

¡ Î¿¬»¼ ª¿´«» øßÝ÷ îì Ê îíð Êå ïîðñîíð Ê ßÝå ¿´´
´±¿¼ ª±´¬¿¹» ³«¬ ¸¿ª»
¬¸» ¿³» °¸¿»ò

Ý«®®»²¬ ½±²«³°¬·±² 

º®±³ ´±¿¼ ª±´¬¿¹» Ôõ ø©·¬¸±«¬
´±¿¼÷ô ³¿¨ò

çð ³ß

º®±³ ¾¿½µ°´¿²» ¾« ÜÝ ë Êô
³¿¨ò

ïíð ³ß ïðð ³ß ìð ³ß îç ³ß

Ð±©»® ´±ô ¬§°ò ì É ïòë É ìòí É ìòç É

Ý±²²»½¬·±² °±·²¬ 

®»¯«·®»¼ º®±²¬ ½±²²»½¬±® îðó°·² ìðó°·² îðó°·² îðó°·²
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×±½¸®±²±« ³±¼» 
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Ò«³¾»® ±º ¼·¹·¬¿´ ·²°«¬ ïê ïê ïê ïê

Ò«³¾»® ±º ·³«´¬¿²²»±«´§
½±²¬®±´´¿¾´» ·²°«¬

¡ ª»®¬·½¿´ ·²¬¿´´¿¬·±²

ó «° ¬± ìð pÝô ³¿¨ò ïê ïê è ïê

¡ ¸±®·¦±²¬¿´ ·²¬¿´´¿¬·±²

ó «° ¬± ëð pÝô ³¿¨ò è

ó «° ¬± êð pÝô ³¿¨ò ïê ïê èå ê ¬± Ë» ïìê Ê ïê

Ý¿¾´» ´»²¹¬¸

¡ Ý¿¾´» ´»²¹¬¸ô ¸·»´¼»¼ô ³¿¨ò ïôððð ³ ïôððð ³ ïôððð ³ ïôððð ³

¡ Ý¿¾´» ´»²¹¬¸ «²¸·»´¼»¼ô
³¿¨ò

êðð ³ êðð ³ êðð ³ êðð ³

×²°«¬ ½¸¿®¿½¬»®·¬·½ ½«®ª» ¬±
×ÛÝ ïïíïô ¬§°» ï

Ç» Ç» Ç»

×²°«¬ ½¸¿®¿½¬»®·¬·½ ½«®ª» ¬±
×ÛÝ ïïíïô ¬§°» î

Ç»

×²°«¬ ª±´¬¿¹»

¡ Î¿¬»¼ ª¿´«»ô ßÝ îì Êå ßÝ îì ±® ìè Ê îíð Êå ïîðñîíð Ê ßÝ

¡ Î¿¬»¼ ª¿´«»ô ÜÝ îì Ê îì Êå ÜÝ îì ±® ìè Ê ìè Êå ÜÝ ìè ¬± ïîë Ê

¡ º±® ·¹²¿´ þðþ óíðÊ ¬± ë Ê óë ¬± ë Ê ßÝ óïìê Ê ¬± ïë Ê ÜÝ ð ¬± ìð Ê

¡ º±® ·¹²¿´ þïþ ïí ¬± íð Ê ïì ¬± êð Ê ßÝ íð ¬± ïìê Ê ÜÝ èë ¬± îêì Ê

¡ Ú®»¯«»²½§ ®¿²¹» ð ¬± êí Ø¦ ìé ¬± êí Ø¦

×²°«¬ ½«®®»²¬

¡ º±® ·¹²¿´ þïþô ¬§°ò é ³ß îòé ³ß íòë ³ß è ³ßå øïîðÊô êðØ¦÷ô
ïê³ß øîíðÊô ëðØ¦÷

×²°«¬ ¼»´¿§ øº±® ®¿¬»¼ ª¿´«»
±º ·²°«¬ ª±´¬¿¹»÷

¡ º±® ¬¿²¼¿®¼ ·²°«¬

ó °®±¹®¿³³¿¾´» Ç»å ðòï ñ ðòë ñ í ñ ïë ñ
îð ³

Ò± Ò±

ó ¿¬ þðþ ¬± þïþô ³·²ò ðòï ³

ó ¿¬ þðþ ¬± þïþô ³¿¨ò ïê ³ íòë ³ îë ³

Û²½±¼»® 

Ý±²²»½¬¿¾´» »²½±¼»®

¡ îó©·®» ÞÛÎÑÍ Ç» Ç» Ç» Ç»

¡ °»®³··¾´» ¯«·»½»²¬
½«®®»²¬ øîó©·®» ÞÛÎÑÍ÷ô ³¿¨ò

î ³ß ï ³ß ï ³ß î ³ß

Í¬¿¬« ·²º±®³¿¬·±²ñ
¿´¿®³ñ¼·¿¹²±¬·½ 

ß´¿®³

¡ ß´¿®³ Ç» Ò± Ò± Ò±

¡ Ü·¿¹²±¬·½ ¿´¿®³ Ç»å °¿®¿³»¬»®·¦¿¾´» Ò± Ò± Ò±

¡ Ð®±½» ¿´¿®³ Ç»å °¿®¿³»¬»®·¦¿¾´» Ò± Ò± Ò±

Ü·¿¹²±»

¡ Ü·¿¹²±¬·½ º«²½¬·±² Ç»å °¿®¿³»¬»®·¦¿¾´» Ò± Ò± Ò±

Ü·¿¹²±¬·½ ·²¼·½¿¬·±² ÔÛÜ

¡ Í¬¿¬« ·²¼·½¿¬±® ¼·¹·¬¿´ ·²°«¬
ø¹®»»²÷ 

Ç» Ç» Ç» Ç»
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×±´¿¬·±² 

×±´¿¬·±² ½¸»½µ»¼ ©·¬¸ ëðð Ê ÜÝ ïëðð Ê ßÝ ïëðð Ê ÜÝ ìððð Ê ÜÝ

×±´¿¬·±² 

Ù¿´ª¿²·½ ·±´¿¬·±²ô ¼·¹·¬¿´
·²°«¬

¡ ¾»¬©»»² ¬¸» ½¸¿²²»´ Ç» Ç» Ç»

¡ ¾»¬©»»² ¬¸» ½¸¿²²»´ô ·²
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ïê ï è ì

¡ ¾»¬©»»² ¬¸» ½¸¿²²»´ ¿²¼
¬¸» ¾¿½µ°´¿²» ¾«
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É·¼¬¸ ìð ³³ ìð ³³ ìð ³³ ìð ³³

Ø»·¹¸¬ ïîë ³³ ïîë ³³ ïîë ³³ ïîë ³³

Ü»°¬¸ ïîð ³³ ïîð ³³ ïîð ³³ ïîð ³³

É»·¹¸¬ 

É»·¹¸¬ô ¿°°®±¨ò îðð ¹ îêð ¹ îðð ¹ îìð ¹

êÛÍé íîïóïÛÔððóðßßð êÛÍé íîïóïÚÚðïóðßßð êÛÍé íîïóïÚÚïðóðßßð

Ê±´¬¿¹» ¿²¼ ½«®®»²¬ 

Ô±¿¼ ª±´¬¿¹» Ôï

¡ Î¿¬»¼ ª¿´«» øßÝ÷ ïîð Ê îíð Êå ïîðÊñîíðÊ ßÝ îíð Êå ïîðñîíð Ê ßÝå ¿´´ ´±¿¼
ª±´¬¿¹» ³«¬ ¸¿ª» ¬¸» ¿³»
°¸¿»ò

Ý«®®»²¬ ½±²«³°¬·±² 

º®±³ ¾¿½µ°´¿²» ¾« ÜÝ ë Êô
³¿¨ò

ïê ³ß îç ³ß ïðð ³ß

Ð±©»® ´±ô ¬§°ò ì É ìòç É ìòç É

Ý±²²»½¬·±² °±·²¬ 

®»¯«·®»¼ º®±²¬ ½±²²»½¬±® ìðó°·² îðó°·² ìðó°·²

×±½¸®±²±« ³±¼» 

×±½¸®±²±«± ³±¼» Ò± Ò± Ò±

Ü·¹·¬¿´ ·²°«¬ 

Ò«³¾»® ±º ¼·¹·¬¿´ ·²°«¬ íî è è

Ò«³¾»® ±º ·³«´¬¿²»±«´§
½±²¬®±´´¿¾´» ·²°«¬

¡ ª»®¬·½¿´ ·²¬¿´´¿¬·±²

ó «° ¬± ìð pÝô ³¿¨ò íî è è

¡ ¸±®·¦±²¬¿´ ·²¬¿´´¿¬·±²

ó «° ¬± ìð pÝô ³¿¨ò íî

ó «° ¬± êð pÝô ³¿¨ò îì è è

Ý¿¾´» ´»²¹¬¸

¡ Ý¿¾´» ´»²¹¬¸ô ¸·»´¼»¼ô ³¿¨ò ïôððð ³ ïôððð ³ ïôððð ³

¡ Ý¿¾´» ´»²¹¬¸ «²¸·»´¼»¼ô
³¿¨ò

êðð ³ êðð ³ êðð ³

×²°«¬ ½¸¿®¿½¬»®·¬·½ ½«®ª» ¬±
×ÛÝ ïïíïô ¬§°» ï

Ç» Ç»

×²°«¬ ½¸¿®¿½¬»®·¬·½ ½«®ª» ¬±
×ÛÝ ïïíïô ¬§°» î

Ç»

×²°«¬ ª±´¬¿¹»

¡ Î¿¬»¼ ª¿´«»ô ßÝ ïîð Ê îíð Êå ïîðñîíð Ê ßÝ ïîð Êå ïîðñîíð Ê ßÝ

¡ º±® ·¹²¿´ þðþ ð ¬± îð Ê ð ¬± ìð Ê ð ¬± ìð Ê

¡ º±® ·¹²¿´ þïþ éì ¬± ïíî Ê èë ¬± îêì Ê èë ¬± îêì Ê

¡ Ú®»¯«»²½§ ®¿²¹» ìé ¬± êí Ø¦ ìé ¬± êí Ø¦ ìé ¬± êí Ø¦
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4

Ñ®¼»®·²¹ ¼¿¬¿ Ñ®¼»® Ò±ò Ñ®¼»® Ò±ò
 

ß÷ Í«¾¶»½¬ ¬± »¨°±®¬ ®»¹«´¿¬·±²æ ßÔæ Ò ¿²¼ ÛÝÝÒæ ÛßÎççØ

Ü÷ Í«¾¶»½¬ ¬± »¨°±®¬ ®»¹«´¿¬·±²æ ßÔæ Ò ¿²¼ ÛÝÝÒæ ëÜççîÞï

ÍÓ íîï ¼·¹·¬¿´ ·²°«¬ ³±¼«´»

·²½´ò ´¿¾»´·²¹ ¬®·°ô ¾« 
½±²²»½¬±®

ïê ·²°«¬ô îì Ê ÜÝ êÛÍé íîïóïÞØðîóðßßð

ïê ·²°«¬ô îì Ê ÜÝô ¿½¬·ª» ´±© êÛÍé íîïóïÞØëðóðßßð

íî ·²°«¬ô îì Ê ÜÝ êÛÍé íîïóïÞÔððóðßßð

ïê ·²°«¬ô îì › ìè Ê ÜÝ ß÷ êÛÍé íîïóïÝØððóðßßð

ïê ·²°«¬ô ìè › ïîë Ê ÜÝ ß÷ êÛÍé íîïóïÝØîðóðßßð

ïê ·²°«¬ô îì Ê ÜÝô 
º±® ·±½¸®±²±« ³±¼»

êÛÍé íîïóïÞØïðóðßßð

íî ·²°«¬ô ïîð Ê ßÝ ß÷ êÛÍé íîïóïÛÔððóðßßð

è ·²°«¬ô ïîðñîíð Ê ßÝ ß÷ êÛÍé íîïóïÚÚðïóðßßð

è ·²°«¬ô ïîðñîíð Ê ßÝô 
·²¹´» ®±±¬

ß÷ êÛÍé íîïóïÚÚïðóðßßð

ïê ·²°«¬ô ïîðñîíð Ê ßÝ ß÷ êÛÍé íîïóïÚØððóðßßð

ïê ·²°«¬ô îì Ê ÜÝô 
º±® ·±½¸®±²±« ³±¼»ô 
¼·¿¹²±¬·½ó½¿°¿¾´»

êÛÍé íîïóéÞØðïóðßÞð

Ú®±²¬ ½±²²»½¬±®

îðó°·²ô ©·¬¸ ½®»© ½±²¬¿½¬

¡ ï «²·¬ êÛÍé íçîóïßÖððóðßßð

¡ ïðð «²·¬ êÛÍé íçîóïßÖððóïßÞð

îðó°·²ô ©·¬¸ ½¿¹» ½´¿³° ½±²¬¿½¬

¡ ï «²·¬ êÛÍé íçîóïÞÖððóðßßð

¡ ïðð «²·¬ êÛÍé íçîóïÞÖððóïßÞð

ìðó°·²ô ©·¬¸ ½®»© ½±²¬¿½¬

¡ ï «²·¬ êÛÍé íçîóïßÓððóðßßð

¡ ïðð «²·¬ êÛÍé íçîóïßÓððóïßÞð

ìðó°·² ©·¬¸ ½¿¹» ½´¿³° ½±²¬¿½¬

¡ ï «²·¬ êÛÍé íçîóïÞÓðïóðßßð

¡ ïðð «²·¬ êÛÍé íçîóïÞÓðïóïßÞð

Í×ÓßÌ×Ý ÌÑÐ ½±²²»½¬ Í»» °¿¹» ìñîîëå
×²º±®³¿¬·±² ¿¾±«¬ ©¸·½¸ 
½±³°±²»²¬ ½¿² ¾» «»¼ º±® ¬¸» 
®»°»½¬·ª» ³±¼«´»ô »» ßúÜ Ó¿´´ 
±® Ý¿¬¿´±¹ ÕÌ ïðòî

Þ« ½±²²»½¬±® êÛÍé íçðóðßßððóðßßð

ï «²·¬ ø°¿®» °¿®¬÷

Ô¿¾»´·²¹ ¬®·°

ïð «²·¬ ø°¿®» °¿®¬÷

º±® ³±¼«´» ©·¬¸ îðó°·² º®±²¬ 
½±²²»½¬±®

êÛÍé íçîóîÈÈððóðßßð

º±® ³±¼«´» ©·¬¸ ìðó°·² º®±²¬ 
½±²²»½¬±®

êÛÍé íçîóîÈÈïðóðßßð

Ô¿¾»´ ½±ª»®

ïð «²·¬ ø°¿®» °¿®¬÷

º±® ³±¼«´» ©·¬¸ îðó°·² º®±²¬ 
½±²²»½¬±®

êÛÍé íçîóîÈÇððóðßßð

º±® ³±¼«´» ©·¬¸ ìðó°·² º®±²¬ 
½±²²»½¬±®

êÛÍé íçîóîÈÇïðóðßßð

Íé Í³¿®¬Ô¿¾»´

Í±º¬©¿®» º±® ¿«¬±³¿¬·½ ´¿¾»´·²¹ ±º 
³±¼«´» ¾¿»¼ ±² ¼¿¬¿ ±º ¬¸» 
ÍÌÛÐ é °®±¶»½¬ 

îÈÊç ìëðóïÍÔðïóðÇÈð

Ô¿¾»´·²¹ ¸»»¬ º±® ³¿½¸·²» 
·²½®·°¬·±²

º±® ïêó½¸¿²²»´ ·¹²¿´ ³±¼«´»ô 
Ü×Ò ßìô º±® °®·²¬·²¹ ©·¬¸ ´¿»® 
°®·²¬»®å ïð «²·¬

°»¬®±´ êÛÍé íçîóîßÈððóðßßð

´·¹¸¬ó¾»·¹» êÛÍé íçîóîÞÈððóðßßð

§»´´±© êÛÍé íçîóîÝÈððóðßßð

®»¼ êÛÍé íçîóîÜÈððóðßßð

º±® íîó½¸¿²²»´ ·¹²¿´ ³±¼«´»ô 
Ü×Ò ßìô º±® °®·²¬·²¹ ©·¬¸ ´¿»® 
°®·²¬»®å ïð «²·¬

°»¬®±´ êÛÍé íçîóîßÈïðóðßßð

´·¹¸¬ó¾»·¹» êÛÍé íçîóîÞÈïðóðßßð

§»´´±© êÛÍé íçîóîÝÈïðóðßßð

®»¼ êÛÍé íçîóîÜÈïðóðßßð

Í×ÓßÌ×Ý Ó¿²«¿´ Ý±´´»½¬·±² Ü÷ êÛÍé ççèóèÈÝðïóèÇÛð

Û´»½¬®±²·½ ³¿²«¿´ ±² ÜÊÜô 
³«´¬·´·²¹«¿´æ Íéóîððô Íéóíððô Ýéô 
Íéóìððô Í×ÓßÌ×Ý ÜÐ øÜ·¬®·¾«¬»¼ 
×ñÑ÷ô Í×ÓßÌ×Ý ÐÝô Í×ÓßÌ×Ý ÐÙô 
ÍÌÛÐ éô Û²¹·²»»®·²¹ Ì±±´ô 
Î«²¬·³» Í±º¬©¿®»ô Í×ÓßÌ×Ý ÐÝÍ 
éô Í×ÓßÌ×Ý ØÓ× øØ«³¿² Ó¿½¸·²» 
×²¬»®º¿½»÷ô Í×ÓßÌ×Ý ÒÛÌ ø×²¼«ó
¬®·¿´ Ý±³³«²·½¿¬·±²÷ô Í×ÓßÌ×Ý 
Ó¿½¸·²» Ê··±²ô Í×ÓßÌ×Ý Í»²±®

Í×ÓßÌ×Ý Ó¿²«¿´ Ý±´´»½¬·±² 
«°¼¿¬» »®ª·½» º±® ï §»¿®

Ü÷ êÛÍé ççèóèÈÝðïóèÇÛî

Ý«®®»²¬ Íé Ó¿²«¿´ Ý±´´»½¬·±² 
ÜÊÜ ¿²¼ ¬¸» ¬¸®»» «¾»¯«»²¬ 
«°¼¿¬»

Íéóíðð ³¿²«¿´

Ü»·¹²ô ÝÐË ¼¿¬¿ô ³±¼«´» ¼¿¬¿ô 
·²¬®«½¬·±² ´·¬

Ù»®³¿² êÛÍé íçèóèÚßïðóèßßð

Û²¹´·¸ êÛÍé íçèóèÚßïðóèÞßð

Ú®»²½¸ êÛÍé íçèóèÚßïðóèÝßð

Í°¿²·¸ êÛÍé íçèóèÚßïðóèÜßð

×¬¿´·¿² êÛÍé íçèóèÚßïðóèÛßð

ITEM 503



Í×ÓßÌ×Ý Íéóíðð
Ü·¹·¬¿´ ³±¼«´»

ÍÓ íîî ¼·¹·¬¿´ ±«¬°«¬ ³±¼«´»

ìñçè Í·»³»² ÍÌ éð i îððé

Ñª»®ª·»©

 

  Ü·¹·¬¿´ ±«¬°«¬

  Ú±® ½±²²»½¬·²¹ ±´»²±·¼ ª¿´ª»ô ½±²¬¿½¬±®ô ´±©ó°±©»® 
³±¬±®ô ´¿³° ¿²¼ ³±¬±® ¬¿®¬»®

Ì»½¸²·½¿´ °»½·º·½¿¬·±²
   

êÛÍé íîîó
ïÞØðïóðßßð

êÛÍé íîîó
ïÞØïðóðßßð

êÛÍé íîîó
ïÞÔððóðßßð

êÛÍé íîîó
èÞÚððóðßÞð

êÛÍé íîîó
ëÙØððóðßÞð

êÛÍé íîîó
ïÝÚððóðßßð

Ê±´¬¿¹» ¿²¼ ½«®®»²¬ 

Ô±¿¼ ª±´¬¿¹» Ôõ

  Î¿¬»¼ ª¿´«» øÜÝ÷ îì Ê îì Ê îì Ê îì Ê îì Êå îìñìè ìè Êå
ìè ¬± ïîë Ê ÜÝ

Ý«®®»²¬ ½±²«³°¬·±² 

º®±³ ´±¿¼ ª±´¬¿¹» Ôõ
ø©·¬¸±«¬ ´±¿¼÷ô ³¿¨ò

èð ³ß ïïð ³ß ïêð ³ß çð ³ß îðð ³ß î ³ß

º®±³ ¾¿½µ°´¿²» ¾« ÜÝ ë Êô
³¿¨ò

èð ³ß éð ³ß ïïð ³ß éð ³ß ïðð ³ß ïðð ³ß

Ð±©»® ´±ô ¬§°ò ìòç É ë É êòê É ë É îòè É éòî É

Ý±²²»½¬·±² °±·²¬ 

®»¯«·®»¼ º®±²¬ ½±²²»½¬±® îðó°·² îðó°·² ìðó°·² îðó°·² ìðó°·² îðó°·²

Ü·¹·¬¿´ ±«¬°«¬ 

Ò«³¾»® ±º ¼·¹·¬¿´ ±«¬°«¬ ïê ïê íî è ïê è

Ý¿¾´» ´»²¹¬¸ô ¸·»´¼»¼ô ³¿¨ò ïôððð ³ ïôððð ³ ïôððð ³ ïôððð ³ ïôððð ³ ïôððð ³

Ý¿¾´» ´»²¹¬¸ «²¸·»´¼»¼ô ³¿¨ò êðð ³ êðð ³ êðð ³ êðð ³ êðð ³ êðð ³

Í¸±®¬ó½·®½«·¬ °®±¬»½¬·±² ±º ¬¸»
±«¬°«¬

Ç»å »´»½¬®±²·½ Ç»å »´»½¬®±²·½ Ç»å »´»½¬®±²·½ Ç»å »´»½¬®±²·½ Ò±å
¬± ¾» °®±ª·¼»¼
»¨¬»®²¿´´§

Ç»å »´»½¬®±²·½

Ô·³·¬¿¬·±² ±º ·²¼«½¬·ª»
¸«¬¼±©² ª±´¬¿¹» ¬±

Ôõ øóëí Ê÷ Ôõ øóëí Ê÷ Ôõ øóëí Ê÷ Ôõ øóìë Ê÷ Ó øóïÊ÷

Ô¿³° ´±¿¼ô ³¿¨ò ë É ë É ë É ë É îòë É ïë Éå
ïë É øìè Ê÷ ±®
ìð É øïîë Ê÷

Ñ«¬°«¬ ª±´¬¿¹»

  º±® ·¹²¿´ þïþô ³·²ò Ôõ øóðòè Ê÷ Ôõ øóðòè Ê÷ Ôõ øóðòè Ê÷ Ôõ øóðòè Ê ¬±
óïòê Ê÷

Ôõ øóðòîë Ê÷ Ôõ øóïòî Ê÷

Ñ«¬°«¬ ½«®®»²¬

  º±® ·¹²¿´ þïþ ®¿¬»¼ ª¿´«» ðòë ß ðòë ß ðòë ß ðòë ß ðòë ß ïòë ß

  º±® ·¹²¿´ þïþ °»®³··¾´»
®¿²¹» º±® ð ¬± ìð pÝô ³·²ò

ë ³ß ë ³ß ë ³ß ïð ³ß ïð ³ß

  º±® ·¹²¿´ þïþ °»®³··¾´»
®¿²¹» º±® ð ¬± ìð pÝô ³¿¨ò

ðòê ß ðòê ß ðòê ß ðòê ß ïòë ß

  º±® ·¹²¿´ þïþ °»®³··¾´»
®¿²¹» º±® ìð ¬± êð pÝô ³·²ò

ë ³ß ë ³ß ë ³ß ïð ³ß ïð ³ß

  º±® ·¹²¿´ þïþ °»®³··¾´»
®¿²¹» º±® ìð ¬± êð pÝô ³¿¨ò

ðòê ß ðòê ß ðòê ß ðòê ß ïòë ß

ITEM 504



Í×ÓßÌ×Ý Íéóíðð
Ü·¹·¬¿´ ³±¼«´»

ÍÓ íîî ¼·¹·¬¿´ ±«¬°«¬ ³±¼«´»

ìñïðïÍ·»³»² ÍÌ éð i îððé

Ì»½¸²·½¿´ °»½·º·½¿¬·±² ø½±²¬·²«»¼÷

êÛÍé íîîó
ïÞÚðïóðßßð

êÛÍé íîîó
ïÚÚðïóðßßð

êÛÍé íîîó
ëÚÚððóðßÞð

êÛÍé íîîó
ïÚØððóðßßð

êÛÍé íîîó
ïÚÔððóðßßð

êÛÍé íîîó
ïØÚðïóðßßð

ß¹¹®»¹¿¬» ½«®®»²¬ ±º ¬¸»
±«¬°«¬ ø°»® ¹®±«°÷

  ¸±®·¦±²¬¿´ ·²¬¿´´¿¬·±²

ó «° ¬± ìð pÝô ³¿¨ò ì ß è ß ì ß ì ß

ó «° ¬± êð pÝô ³¿¨ò ì ß î ß ì ß î ß í ß

Î»´¿§ ±«¬°«¬ 

Î¿¬»¼ ·²°«¬ ª±´¬¿¹» ±º ®»´¿§
Ôõ øÜÝ÷

îì Êå ïïð ³ß

Ò«³¾»® ±º ±°»®¿¬·²¹ ½§½´» íððôðððå
îíð Ê ßÝæ
ïðððððô
ïîð Ê ßÝæ
îðððððô
îì Ê ÜÝæ
íððððð ø¿¬ î ß÷

Í©·¬½¸·²¹ ½¿°¿½·¬§ ±º ¬¸»
½±²¬¿½¬

  ©·¬¸ ·²¼«½¬·ª» ´±¿¼ô ³¿¨ò î ßå î ß
øîíð Ê ßÝ÷ô
î ß øîì Ê ÜÝ÷

  ©·¬¸ ®»·¬·ª» ´±¿¼ô ³¿¨ò î ß

Í¬¿¬« ·²º±®³¿¬·±²ñ
¿´¿®³ñ¼·¿¹²±¬·½ 

ß´¿®³

  Ü·¿¹²±¬·½ ¿´¿®³ Ò± Ò± Ç»å
°¿®¿³»¬»®·¦¿¾´»

Ò± Ò± Ò±

Ü·¿¹²±»

  Ü·¿¹²±¬·½ Ò± Ç» Ç»å Ñºº ñ
´¿¬ ª¿´«» ñ
«¾¬·¬«¬» ª¿´«»

Ç» Ç» Ò±

×±´¿¬·±² 

×±´¿¬·±² ½¸»½µ»¼ ©·¬¸ ëðð Ê ÜÝ ïëðð Ê ßÝ ïëðð Ê ßÝ ìððð Ê ÜÝ ìððð Ê ÜÝ ïëðð Ê ßÝ

×±´¿¬·±² 

×±´¿¬·±²ô ¼·¹·¬¿´ ±«¬°«¬

  ¾»¬©»»² ¬¸» ½¸¿²²»´ô
·² ¹®±«° ±º

ì ì ï è è î

  ¾»¬©»»² ¬¸» ½¸¿²²»´ ¿²¼
¬¸» ¾¿½µ°´¿²» ¾«

Ç»å
Ñ°¬±½±«°´»®

Ç»å
Ñ°¬±½±«°´»®

Ç»å
Ñ°¬±½±«°´»®

Ç»å
Ñ°¬±½±«°´»®

Ç»å
Ñ°¬±½±«°´»®

Ç»å
Ñ°¬±½±«°´»®

Ü·³»²·±² ¿²¼ ©»·¹¸¬ 

É·¼¬¸ ìð ³³ ìð ³³ ìð ³³ ìð ³³ èð ³³ ìð ³³

Ø»·¹¸¬ ïîë ³³ ïîë ³³ ïîë ³³ ïîë ³³ ïîë ³³ ïîë ³³

Ü»°¬¸ ïîð ³³ ïîð ³³ ïîð ³³ ïîð ³³ ïïé ³³ ïîð ³³

É»·¹¸¬ 

É»·¹¸¬ô ¿°°®±¨ò ïçð ¹ îéë ¹ îéë ¹ îéë ¹ ëðð ¹ ïçð ¹

êÛÍé íîîóïØÚïðóðßßð êÛÍé íîîóëØÚððóðßÞð êÛÍé íîîóïØØðïóðßßð

Ê±´¬¿¹» ¿²¼ ½«®®»²¬ 

Ô±¿¼ ª±´¬¿¹» Ôõ

  Î¿¬»¼ ª¿´«» øÜÝ÷ ïîð Ê îì Ê ïîð Ê

Ô±¿¼ ª±´¬¿¹» Ôï

  Î¿¬»¼ ª¿´«» øßÝ÷ îíð Ê îíð Ê îíð Ê

Ý«®®»²¬ ½±²«³°¬·±² 

º®±³ ¾¿½µ°´¿²» ¾« ÜÝ ë Êô
³¿¨ò

ìð ³ß ïðð ³ß ïðð ³ß

Ð±©»® ´±ô ¬§°ò ìòî É íòë É ìòë É

Ý±²²»½¬·±² °±·²¬ 

®»¯«·®»¼ º®±²¬ ½±²²»½¬±® ìðó°·² ìðó°·² îðó°·²

ITEM 504



Í×ÓßÌ×Ý Íéóíðð
Ü·¹·¬¿´ ³±¼«´»

ÍÓ íîî ¼·¹·¬¿´ ±«¬°«¬ ³±¼«´»

ìñïðî Í·»³»² ÍÌ éð i îððé

Ì»½¸²·½¿´ °»½·º·½¿¬·±² ø½±²¬·²«»¼÷

êÛÍé íîîóïØÚïðóðßßð êÛÍé íîîóëØÚððóðßÞð êÛÍé íîîóïØØðïóðßßð

Ü·¹·¬¿´ ±«¬°«¬ 

Ò«³¾»® ±º ¼·¹·¬¿´ ±«¬°«¬ èå Î»´¿§ èå Î»´¿§ ïêå Î»´¿§

Ý¿¾´» ´»²¹¬¸ô ¸·»´¼»¼ô ³¿¨ò ïôððð ³ ïôððð ³ ïôððð ³

Ý¿¾´» ´»²¹¬¸ «²¸·»´¼»¼ô ³¿¨ò êðð ³ êðð ³ êðð ³

Í¸±®¬ó½·®½«·¬ °®±¬»½¬·±² ±º ¬¸»
±«¬°«¬

Ò±å ¬± ¾» °®±ª·¼»¼ »¨¬»®²¿´´§ Ò±å ¬± ¾» °®±ª·¼»¼ »¨¬»®²¿´´§

Ô¿³° ´±¿¼ô ³¿¨ò ïôëðð Éå ßÝ îíð Ê ïôëðð Éå ßÝ îíð Ê ëð Éå ßÝ îíð Ê

Ñ«¬°«¬ ½«®®»²¬

  º±® ·¹²¿´ þïþ ³·²·³«³ ´±¿¼
½«®®»²¬

ë ³ß ïð ³ß ïð ³ß

Í©·¬½¸·²¹ º®»¯«»²½§

  ©·¬¸ ®»·¬·ª» ´±¿¼ô ³¿¨ò î Ø¦ î Ø¦ ï Ø¦

  ©·¬¸ ·²¼«½¬·ª» ´±¿¼ô ³¿¨ò ðòë Ø¦ ðòë Ø¦ ðòë Ø¦

  ±² ´¿³° ´±¿¼ô ³¿¨ò î Ø¦ î Ø¦ ï Ø¦

  ³»½¸¿²·½¿´ô ³¿¨ò ïð Ø¦ ïð Ø¦ ïð Ø¦

ß¹¹®»¹¿¬» ½«®®»²¬ ±º ¬¸»
±«¬°«¬ ø°»® ¹®±«°÷

  ª»®¬·½¿´ ·²¬¿´´¿¬·±²

ó «° ¬± ìð pÝô ³¿¨ò ë ß ë ß è ß

  ¸±®·¦±²¬¿´ ·²¬¿´´¿¬·±²

ó «° ¬± êð pÝô ³¿¨ò ë ß ë ß è ß

Î»´¿§ ±«¬°«¬ 

Î¿¬»¼ ·²°«¬ ª±´¬¿¹» ±º ®»´¿§
Ôõ øÜÝ÷

îì Ê îì Ê

Ò«³¾»® ±º ±°»®¿¬·²¹ ½§½´» íððôðððå
íððððð øÜÝ îì Êô ¿¬ î ß÷ô
îððððð øßÝ ïîð Êô ¿¬ í ß÷ô
ïððððð øßÝ îíð Êô ¿¬ í ß÷

ïððôðððå
ïððôððð øÜÝ îì Êô ¿¬ ë ß÷ô
ïððôððð øßÝ îíð Êô ¿¬ ë ß÷

ïððôðððå
ëðððð øîì Ê ÜÝô ¿¬ î ß÷ô
éððððð øïîð Ê ßÝô ¿¬ î ß÷ô
ïððððð øîíð Ê ßÝô ¿¬ î ß÷

Í©·¬½¸·²¹ ½¿°¿½·¬§ ±º ¬¸»
½±²¬¿½¬

  ©·¬¸ ·²¼«½¬·ª» ´±¿¼ô ³¿¨ò í ßå í ß øîíð Ê ßÝ÷ô
î ß øîì Ê ÜÝ÷

ë ßå ë ß øîíð Ê ßÝ÷ô
ë ß øîì Ê ÜÝ÷

î ßå î ß øîíð Ê ßÝ÷ô
î ß øîì Ê ÜÝ÷

  ©·¬¸ ®»·¬·ª» ´±¿¼ô ³¿¨ò è ßå è ß øîíð Ê ßÝ÷ô
ë ß øîì Ê ÜÝ÷

ë ßå ë ß øîíð Ê ßÝ÷ô
ë ß øîì Ê ÜÝ÷

î ßå î ß øîíð Ê ßÝ÷ô
î ß øîì Ê ÜÝ÷

Í¬¿¬« ·²º±®³¿¬·±²ñ 
¿´¿®³ñ¼·¿¹²±¬·½ 

ß´¿®³

  Ü·¿¹²±¬·½ ¿´¿®³ Ò± Ç»å °¿®¿³»¬»®·¦¿¾´» Ò±

Ü·¿¹²±»

  Ü·¿¹²±¬·½ Ò± Ç»å
Ñºº ñ ´¿¬ ª¿´«» ñ «¾¬·¬«¬» ª¿´«»

Ò±

×±´¿¬·±² 

×±´¿¬·±² ½¸»½µ»¼ ©·¬¸ îððð Ê ßÝ ïëðð Ê ßÝ ïëðð Ê ßÝ

×±´¿¬·±² 

×±´¿¬·±²ô ¼·¹·¬¿´ ±«¬°«¬

  ¾»¬©»»² ¬¸» ½¸¿²²»´ô
·² ¹®±«° ±º

ï ï è

  ¾»¬©»»² ¬¸» ½¸¿²²»´ ¿²¼
¬¸» ¾¿½µ°´¿²» ¾«

Ç»å Ñ°¬±½±«°´»® Ç»å Ñ°¬±½±«°´»® Ç»å Ñ°¬±½±«°´»®

Ü·³»²·±² ¿²¼ ©»·¹¸¬ 

É·¼¬¸ ìð ³³ ìð ³³ ìð ³³

Ø»·¹¸¬ ïîë ³³ ïîë ³³ ïîë ³³

Ü»°¬¸ ïîð ³³ ïîð ³³ ïîð ³³

É»·¹¸¬ 

É»·¹¸¬ô ¿°°®±¨ò íîð ¹ íîð ¹ îëð ¹

ITEM 504



Í×ÓßÌ×Ý Íéóíðð
Ü·¹·¬¿´ ³±¼«´»

ÍÓ íîî ¼·¹·¬¿´ ±«¬°«¬ ³±¼«´»

ìñïðíÍ·»³»² ÍÌ éð i îððé

Ñ®¼»®·²¹ ¼¿¬¿ Ñ®¼»® Ò±ò Ñ®¼»® Ò±ò
 

ß÷ Í«¾¶»½¬ ¬± »¨°±®¬ ®»¹«´¿¬·±²æ ßÔæ Ò ¿²¼ ÛÝÝÒæ ÛßÎççØ

Ü÷ Í«¾¶»½¬ ¬± »¨°±®¬ ®»¹«´¿¬·±²æ ßÔæ Ò ¿²¼ ÛÝÝÒæ ëÜççîÞï

ÍÓ íîî ¼·¹·¬¿´ ±«¬°«¬ ³±¼«´»

·²½´ò ´¿¾»´·²¹ ¬®·°ô ¾« 
½±²²»½¬±®

è ±«¬°«¬ô îì Ê ÜÝô î ß êÛÍé íîîóïÞÚðïóðßßð

ïê ±«¬°«¬ô îì Ê ÜÝô ðòë ß êÛÍé íîîóïÞØðïóðßßð

ïê ±«¬°«¬ô îì Ê ÜÝô ðòë ßô 
¸·¹¸ °»»¼

êÛÍé íîîóïÞØïðóðßßð

íî ±«¬°«¬ô îì Ê ÜÝô ðòë ß êÛÍé íîîóïÞÔððóðßßð

è ±«¬°«¬ô îì Ê ÜÝô ðòë ßô 
¼·¿¹²±¬·½ó½¿°¿¾´»

êÛÍé íîîóèÞÚððóðßÞð

ïê ±«¬°«¬ô îìñìè Ê ÜÝô ðòë ß ß÷ êÛÍé íîîóëÙØððóðßÞð

è ±«¬°«¬ô ìè ¬± ïîë Ê ÜÝô ïòë ß ß÷ êÛÍé íîîóïÝÚððóðßßð

è ±«¬°«¬ô ïîðñîíð Ê ßÝô ï ß ß÷ êÛÍé íîîóïÚÚðïóðßßð

è ±«¬°«¬ô ïîðñîíð Ê ßÝô î ß ß÷ êÛÍé íîîóëÚÚððóðßÞð

ïê ±«¬°«¬ô ïîðñîíð Ê ßÝô ï ß ß÷ êÛÍé íîîóïÚØððóðßßð

íî ±«¬°«¬ô ïîð Ê ßÝô ï ß ß÷ êÛÍé íîîóïÚÔððóðßßð

è ±«¬°«¬ô ®»´¿§ ½±²¬¿½¬ô î ß êÛÍé íîîóïØÚðïóðßßð

è ±«¬°«¬ô ®»´¿§ ½±²¬¿½¬ô ë ß êÛÍé íîîóïØÚïðóðßßð

è ±«¬°«¬ô ®»´¿§ ½±²¬¿½¬ô ë ßô 
©·¬¸ ÎÝ º·´¬»®ô ±ª»®ª±´¬¿¹» 
°®±¬»½¬·±²

ß÷ êÛÍé íîîóëØÚððóðßÞð

ïê ±«¬°«¬ô ®»´¿§ ½±²¬¿½¬ô è ß êÛÍé íîîóïØØðïóðßßð

Ú®±²¬ ½±²²»½¬±®

îðó°·²ô ©·¬¸ ½®»© ½±²¬¿½¬

  ï «²·¬ êÛÍé íçîóïßÖððóðßßð

  ïðð «²·¬ êÛÍé íçîóïßÖððóïßÞð

îðó°·²ô ©·¬¸ ½¿¹» ½´¿³° ½±²¬¿½¬

  ï «²·¬ êÛÍé íçîóïÞÖððóðßßð

  ïðð «²·¬ êÛÍé íçîóïÞÖððóïßÞð

ìðó°·²ô ©·¬¸ ½®»© ½±²¬¿½¬

  ï «²·¬ êÛÍé íçîóïßÓððóðßßð

  ïðð «²·¬ êÛÍé íçîóïßÓððóïßÞð

ìðó°·² ©·¬¸ ½¿¹» ½´¿³° ½±²¬¿½¬

  ï «²·¬ êÛÍé íçîóïÞÓðïóðßßð

  ïðð «²·¬ êÛÍé íçîóïÞÓðïóïßÞð

Ú®±²¬ ¼±±®ô »´»ª¿¬»¼ ¼»·¹² ß÷ êÛÍé íîèóðßßððóéßßð

»ò¹ò º±® íîó½¸¿²²»´ ³±¼«´»å º±® 
½±²²»½¬·²¹ ïòí ³³îñïê ßÉÙ 
½±²¼«½¬±®

Í×ÓßÌ×Ý ÌÑÐ ½±²²»½¬ Í»» °¿¹» ìñîîëå
×²º±®³¿¬·±² ¿¾±«¬ ©¸·½¸ 
½±³°±²»²¬ ½¿² ¾» «»¼ º±® ¬¸» 
®»°»½¬·ª» ³±¼«´»ô »» ßúÜ Ó¿´´ 
±® Ý¿¬¿´±¹ ÕÌ ïðòî

Þ« ½±²²»½¬±® êÛÍé íçðóðßßððóðßßð

ï «²·¬ ø°¿®» °¿®¬÷

Í»¬ ±º º«» º±® ÍÓ íîî

ïð º«» è ß ¯«·½µó®»°±²»ô 
î º«» ¸±´¼»®å 
º±® êÛÍé íîîóïÚÚðïóðßßðô 
êÛÍé íîîóïÚØððóðßßð

ß÷ êÛÍé çéíóïØÜððóðßßð

ïð º«» êòí ßå 
º±® êÛÍé íîîóïÝÚððóðßßð

êÛÍé çéíóïÙÝððóðßßð

Ô¿¾»´·²¹ ¬®·°

ïð «²·¬ ø°¿®» °¿®¬÷

º±® ³±¼«´» ©·¬¸ îðó°·² º®±²¬ 
½±²²»½¬±®

êÛÍé íçîóîÈÈððóðßßð

º±® ³±¼«´» ©·¬¸ ìðó°·² º®±²¬ 
½±²²»½¬±®

êÛÍé íçîóîÈÈïðóðßßð

Ô¿¾»´ ½±ª»®

ïð «²·¬ ø°¿®» °¿®¬÷

º±® ³±¼«´» ©·¬¸ îðó°·² º®±²¬ 
½±²²»½¬±®

êÛÍé íçîóîÈÇððóðßßð

º±® ³±¼«´» ©·¬¸ ìðó°·² º®±²¬ 
½±²²»½¬±®

êÛÍé íçîóîÈÇïðóðßßð

Íé Í³¿®¬Ô¿¾»´

Í±º¬©¿®» º±® ¿«¬±³¿¬·½ ´¿¾»´·²¹ ±º 
³±¼«´» ¾¿»¼ ±² ¼¿¬¿ ±º ¬¸» 
ÍÌÛÐ é °®±¶»½¬ 

îÈÊç ìëðóïÍÔðïóðÇÈð

Ô¿¾»´·²¹ ¸»»¬ º±® ³¿½¸·²» 
·²½®·°¬·±²

Ú±® ïêó½¸¿²²»´ ·¹²¿´ ³±¼«´»ô 
Ü×Ò ßìô º±® °®·²¬·²¹ ©·¬¸ ´¿»® 
°®·²¬»®å ïð «²·¬

°»¬®±´ êÛÍé íçîóîßÈððóðßßð

´·¹¸¬ó¾»·¹» êÛÍé íçîóîÞÈððóðßßð

§»´´±© êÛÍé íçîóîÝÈððóðßßð

®»¼ êÛÍé íçîóîÜÈððóðßßð

Ú±® íîó½¸¿²²»´ ·¹²¿´ ³±¼«´»ô 
Ü×Ò ßìô º±® °®·²¬·²¹ ©·¬¸ ´¿»® 
°®·²¬»®å ïð «²·¬

°»¬®±´ êÛÍé íçîóîßÈïðóðßßð

´·¹¸¬ó¾»·¹» êÛÍé íçîóîÞÈïðóðßßð

§»´´±© êÛÍé íçîóîÝÈïðóðßßð

®»¼ êÛÍé íçîóîÜÈïðóðßßð

Í×ÓßÌ×Ý Ó¿²«¿´ Ý±´´»½¬·±² Ü÷ êÛÍé ççèóèÈÝðïóèÇÛð

Û´»½¬®±²·½ ³¿²«¿´ ±² ÜÊÜô 
³«´¬·´·²¹«¿´æ Íéóîððô Íéóíððô Ýéô 
Íéóìððô Í×ÓßÌ×Ý ÜÐ øÜ·¬®·¾«¬»¼ 
×ñÑ÷ô Í×ÓßÌ×Ý ÐÝô Í×ÓßÌ×Ý ÐÙ 
øÐ®±¹®¿³³·²¹ ¼»ª·½»÷ô ÍÌÛÐ éô 
Û²¹·²»»®·²¹ Ì±±´ô Î«²¬·³» 
Í±º¬©¿®»ô Í×ÓßÌ×Ý ÐÝÍ éô 
Í×ÓßÌ×Ý ØÓ× øØ«³¿² Ó¿½¸·²» 
×²¬»®º¿½»÷ô Í×ÓßÌ×Ý ÒÛÌ ø×²¼«ó
¬®·¿´ Ý±³³«²·½¿¬·±²÷ô Í×ÓßÌ×Ý 
Ó¿½¸·²» Ê··±²ô Í×ÓßÌ×Ý Í»²±®

Í×ÓßÌ×Ý Ó¿²«¿´ Ý±´´»½¬·±² 
«°¼¿¬» »®ª·½» º±® ï §»¿®

Ü÷ êÛÍé ççèóèÈÝðïóèÇÛî

Ý«®®»²¬ Íé Ó¿²«¿´ Ý±´´»½¬·±² 
ÜÊÜ ¿²¼ ¬¸» ¬¸®»» «¾»¯«»²¬ 
«°¼¿¬»

Íéóíðð ³¿²«¿´

Ü»·¹²ô ÝÐË ¼¿¬¿ô ³±¼«´» ¼¿¬¿ô 
·²¬®«½¬·±² ´·¬

Ù»®³¿² êÛÍé íçèóèÚßïðóèßßð

Û²¹´·¸ êÛÍé íçèóèÚßïðóèÞßð

Ú®»²½¸ êÛÍé íçèóèÚßïðóèÝßð

Í°¿²·¸ êÛÍé íçèóèÚßïðóèÜßð

×¬¿´·¿² êÛÍé íçèóèÚßïðóèÛßð

ITEM 504



Í×ÓßÌ×Ý Íéóíðð
ß²¿´±¹ ³±¼«´»

ÍÓ ííï ¿²¿´±¹ ·²°«¬ ³±¼«´»

ìñïïïÍ·»³»² ÍÌ éð i îððé

Ñª»®ª·»©

 

  ß²¿´±¹ ·²°«¬

  Ú±® ½±²²»½¬·±² ±º ª±´¬¿¹» ¿²¼ ½«®®»²¬ »²±®ô 
¬¸»®³±½±«°´»ô ®»·¬±® ¿²¼ ®»·¬¿²½» ¬¸»®³±³»¬»®

Ì»½¸²·½¿´ °»½·º·½¿¬·±²
  

êÛÍé ííïóéÕÚðîóðßÞð êÛÍé ííïóéØÚðïóðßÞð êÛÍé ííïóïÕÚðïóðßÞð êÛÍé ííïóéÕÞðîóðßÞð

Ê±´¬¿¹» ¿²¼ ½«®®»²¬ 

Ô±¿¼ ª±´¬¿¹» Ôõ

  Î¿¬»¼ ª¿´«» øÜÝ÷ îì Ê îì Ê îì Ê

  ®»ª»®» °±´¿®·¬§ °®±¬»½¬·±² Ç» Ç» Ç»

Ý«®®»²¬ ½±²«³°¬·±² 

º®±³ ´±¿¼ ª±´¬¿¹» Ôõ
ø©·¬¸±«¬ ´±¿¼÷ô ³¿¨ò

îðð ³ß ëð ³ß èð ³ß

º®±³ ¾¿½µ°´¿²» ¾« ÜÝ ë Êô
³¿¨ò

ëð ³ß êð ³ß çð ³ß ëð ³ß

Ð±©»® ´±ô ¬§°ò ï É ïòë É ðòì É ïòí É

Ý±²²»½¬·±² °±·²¬ 

®»¯«·®»¼ º®±²¬ ½±²²»½¬±® îðó°·² îðó°·² ìðó°·² îðó°·²

×±½¸®±²±« ³±¼» 

×±½¸®±²±«± ³±¼» Ò± Ç» Ò± Ò±

ß²¿´±¹ ·²°«¬ 

Ò«³¾»® ±º ¿²¿´±¹ ·²°«¬ è è è î

Ò«³¾»® ±º ¿²¿´±¹ ·²°«¬ º±®
®»·¬¿²½» ³»¿«®»³»²¬

ì è ï

Ý¿¾´» ´»²¹¬¸ô ¸·»´¼»¼ô ³¿¨ò îðð ³å ëð ³ ¿¬ èð ³Ê
¿²¼ ©·¬¸ ¬¸»®³±½±«°´»

îðð ³ îðð ³å
³¿¨ò ëð ³ ¿¬ ëð ³Ê

îðð ³å ëð ³ ¿¬ èð ³Ê
¿²¼ ©·¬¸ ¬¸»®³±½±«°´»

°»®³··¾´» ·²°«¬ º®»¯«»²½§
º±® ª±´¬¿¹» ·²°«¬ ø¼»¬®«½¬·±²
´·³·¬÷ô ³¿¨ò

îð Êå ½±²¬·²«±«å éë Ê
º±® ³¿¨ò ï ø³¿®µ ¬±
°¿½» ®¿¬·± ïæîð÷

îð Êå îð Ê ½±²¬·²«±«ô
éë Ê º±® ³¿¨ò ï ø³¿®µ
¬± °¿½» ®¿¬·± ïæîð÷

íð Êå ïî Ê ½±²¬·²«±«ô
íð Ê º±® ³¿¨ò ï 

îð Êå ½±²¬·²«±«å éë Ê
º±® ³¿¨ò ï ø³¿®µ ¬±
°¿½» ®¿¬·± ïæîð÷

°»®³··¾´» ·²°«¬ ½«®®»²¬ º±®
½«®®»²¬ ·²°«¬ ø¼»¬®«½¬·±²
´·³·¬÷ô ³¿¨ò

ìð ³ß ìð ³ß ìð ³ß ìð ³ß

×²°«¬ ®¿²¹» ø®¿¬»¼ ª¿´«»÷ô
ª±´¬¿¹»

  ð ¬± õïð Ê Ç»

  ï ¬± ë Ê Ç» Ç» Ç» Ç»

  ï ¬± ïð Ê Ç» Ò±

  óï Ê ¬± õï Ê Ç» Ç» Ç» Ç»

  óïð Ê ¬± õïð Ê Ç» Ç» Ç» Ç»

  óîòë Ê ¬± õîòë Ê Ç» Ò± Ç»

  óîëð ³Ê ¬± õîëð ³Ê Ç» Ò± Ç»

  óë Ê ¬± õë Ê Ç» Ç» Ç» Ç»

ITEM 505



Í×ÓßÌ×Ý Íéóíðð
ß²¿´±¹ ³±¼«´»

ÍÓ ííï ¿²¿´±¹ ·²°«¬ ³±¼«´»

ìñïïî Í·»³»² ÍÌ éð i îððé

Ì»½¸²·½¿´ °»½·º·½¿¬·±² ø½±²¬·²«»¼÷

êÛÍé ííïóéÕÚðîóðßÞð êÛÍé ííïóéØÚðïóðßÞð êÛÍé ííïóïÕÚðïóðßÞð êÛÍé ííïóéÕÞðîóðßÞð

×²°«¬ ®¿²¹» ø®¿¬»¼ ª¿´«»÷ô
ª±´¬¿¹» ø½±²¬·²«»¼÷

  óëð ³Ê ¬± õëð ³Ê Ç»

  óëðð ³Ê ¬± õëðð ³Ê Ç» Ç» Ç»

  óèð ³Ê ¬± õèð ³Ê Ç» Ç»

×²°«¬ ®¿²¹» ø®¿¬»¼ ª¿´«»÷ô
½«®®»²¬

  ð ¬± îð ³ß Ç» Ç» Ç» Ç»

  óïð ¬± õïð ³ß Ç» Ç»

  óîð ¬± õîð ³ß Ç» Ç» Ç» Ç»

  óíòî ¬± õíòî ³ß Ç» Ç»

  ì ¬± îð ³ß Ç» Ç» Ç» Ç»

×²°«¬ ®¿²¹» ø®¿¬»¼ ª¿´«»÷ô
¬¸»®³±»´»³»²¬

  Ì§°» Û Ç» Ç»

  Ì§°» Ö Ç» Ç»

  Ì§°» Õ Ç» Ç»

  Ì§°» Ò Ç» Ç»

×²°«¬ ®¿²¹» ø®¿¬»¼ ª¿´«»÷ô
®»·¬±®

  ð ¬± ïëð Ñ¸³ Ç» Ç»

  ð ¬± íðð Ñ¸³ Ç» Ç»

  ð ¬± êðð Ñ¸³ Ç» Ç» Ç»

  ð ¬± êððð Ñ¸³ Ç»

×²°«¬ ®¿²¹» ø®¿¬»¼ ª¿´«»÷ô
®»·¬¿²½» ¬¸»®³±³»¬»®

  Ò· ïðð Ç»å Í¬¿²¼¿®¼ Ç»å Í¬¿²¼¿®¼ñß·®Ý±² Ç»

  ÔÙóÒ· ïððð Ç»å Í¬¿²¼¿®¼ñß·®Ý±²

  Ð¬ ïðð Ç»å Í¬¿²¼¿®¼ Ç»å Í¬¿²¼¿®¼ñß·®Ý±² Ç»

Ý¸¿®¿½¬»®·¬·½ ´·²»¿®·¦¿¬·±²

  °®±¹®¿³³¿¾´» Ç» Ç» Ç»

  º±® ¬¸»®³±»´»³»²¬ Ì§°» Òô Ûô Öô Õô Ô Ì§°» Òô Ûô Öô Õô Ô

  º±® ¬¸»®³±®»·¬±® Ð¬ ïðð øÍ¬¿²¼¿®¼ô
½´·³¿¬·½ ®¿²¹»÷ô Ò· ïðð
øÍ¬¿²¼¿®¼ô ½´·³¿¬·½ ®¿²¹»÷

§»å
Ð¬ïðð ¬¿²¼¿®¼ñ¿·® ½±²òå
Ò·ïðð ¬¿²¼¿®¼ñ¿·® ½±²òå
Ò·ïððð ¬¿²¼¿®¼ñ¿·® ½±²òå
ÔÙóÒ·ïððð ¬¿²¼¿®¼ñ
¿·® ½±²ò

Ð¬ ïðð
øÍ¬¿²¼¿®¼ô ½´·³¿¬·½
®¿²¹»÷ô Ò· ïðð
øÍ¬¿²¼¿®¼ô ½´·³¿¬·½ ®¿²¹»÷

Ì»³°»®¿¬«®» ½±³°»²¿¬·±²

  °®±¹®¿³³¿¾´» Ç» Ç»

  »¨¬»®²¿´ ¬»³°»®¿¬«®»
½±³°»²¿¬·±² ©·¬¸
½±³°»²¿¬·±² ±½µ»¬

Ç» Ç»

  ·²¬»®²¿´ ¬»³°»®¿¬«®»
½±³°»²¿¬·±²

Ç» Ç»

ß²¿´±¹ ª¿´«» ½®»¿¬·±² 

Ó»¿«®»³»²¬ °®·²½·°´» ·²¬»¹®¿¬·²¹ Ý±²ª»®·±² ±º
·²¬¿²¬¿²»±« ª¿´«»

·²¬»¹®¿¬·²¹ ·²¬»¹®¿¬·²¹

×²¬»¹®¿¬·±² ¿²¼ ½±²ª»®·±²
¬·³»ñ®»±´«¬·±² °»® ½¸¿²²»´

  Î»±´«¬·±² ©·¬¸ ±ª»®´±¿¼
¿®»¿ ø¾·¬ ·²½´«¼·²¹ ·¹²÷ô
³¿¨ò

ïë Þ·¬å «²·°±´¿®æ ç ñ ïî ñ
ïî ñ ïì ¾·¬ô
¾·°±´¿®æ ç õ ·¹²ñ
ïî õ ·¹²ñïî õ ·¹²ñ
ïì õ ·¹² ¾·¬

ïì Þ·¬å «²·°±´¿®æ ïì ¾·¬å
¾·°±´¿®æ ïíõ·¹² ¾·¬

ïí Þ·¬ ïë Þ·¬å «²·°±´¿®æ ç ñ ïî ñ
ïî ñ ïì ¾·¬ô
¾·°±´¿®æ ç õ ·¹²ñ
ïî õ ·¹²ñïî õ ·¹²ñ
ïì õ ·¹² ¾·¬

ITEM 505



Í×ÓßÌ×Ý Íéóíðð
ß²¿´±¹ ³±¼«´»

ÍÓ ííï ¿²¿´±¹ ·²°«¬ ³±¼«´»

ìñïïíÍ·»³»² ÍÌ éð i îððé

Ì»½¸²·½¿´ °»½·º·½¿¬·±² ø½±²¬·²«»¼÷

êÛÍé ííïóéÕÚðîóðßÞð êÛÍé ííïóéØÚðïóðßÞð êÛÍé ííïóïÕÚðïóðßÞð êÛÍé ííïóéÕÞðîóðßÞð

×²¬»¹®¿¬·±² ¿²¼ ½±²ª»®·±²
¬·³»ñ®»±´«¬·±² °»® ½¸¿²²»´ 
ø½±²¬·²«»¼÷

  ×²¬»¹®¿¬·±² ¬·³»ô
°¿®¿³»¬»®·¦¿¾´»

Ç»å îòë ñ ïêòêé ñ îð ñ
ïðð ³

Ç» Ç»å êð ñ ëð ³ Ç»å îòë ñ ïêòêé ñ îð ñ
ïðð ³

  Þ¿·½ ½±²ª»®·±² ¬·³»ô
·²½´«¼·²¹ ·²¬»¹®¿¬·±² ¬·³»ô ³

íñ ïéñ îîñ ïðî ³ êê ñ ëë ³ êñ íìñ ììñ îðì ³

  Þ¿·½ ½±²ª»®·±² ¬·³»ô ³ ëî k °»® ½¸¿²²»´ êê ñ ëë ³

  ×²¬»®º»®»²½» ª±´¬¿¹»
«°°®»·±² º±® ·²¬»®º»®»²½»
º®»¯«»²½§ ºï ·² Ø¦

ìðð ñ êð ñ ëð ñ ïð Ø¦ ìðð ñ êð ñ ëð ñ ïð Ø¦ ëð ñ êð Ø¦ ìðð ñ êð ñ ëð ñ ïð Ø¦

Û²½±¼»® 

Ý±²²»½¬·±² ±º ·¹²¿´ »²½±¼»®

  º±® ½«®®»²¬ ³»¿«®»³»²¬ ¿
îó©·®» ¬®¿²¼«½»®

Ç» Ç» Ç»å ©·¬¸ »¨¬»®²¿´ «°°´§ Ç»

  º±® ½«®®»²¬ ³»¿«®»³»²¬ ¿
ìó©·®» ¬®¿²¼«½»®

Ç» Ç» Ç» Ç»

  º±® ®»·¬¿²½» ³»¿«®»³»²¬
©·¬¸ îó½±²¼«½¬±® ½±²²»½¬·±²

Ç» Ç» Ç»

  º±® ®»·¬¿²½» ³»¿«®»³»²¬
©·¬¸ íó½±²¼«½¬±® ½±²²»½¬·±²

Ç» Ç» Ç»

  º±® ®»·¬¿²½» ³»¿«®»³»²¬
©·¬¸ ìó½±²¼«½¬±® ½±²²»½¬·±²

Ç» Ç» Ç»

Û®®±®ñ¿½½«®¿½·» 

Ñ°»®¿¬·±²¿´ ´·³·¬ ·² ±ª»®¿´´
¬»³°»®¿¬«®» ®¿²¹»

  Ê±´¬¿¹»ô ®»´¿¬·ª» ¬± ·²°«¬
¿®»¿

õñó ï ûå õñóïû øèð³Ê÷ô
õñóðòêû øîëðóïððð³Ê÷ô
õñóðòèû øîòëóïð³Ê÷

õñó ðòì û õñó ðòê ûå õñóðòêû
øõñóëÊôïðÊôïóëÊôðóïðÊå
õñóðôëû øõñóëð ³Êô 
ëðð ³Êô ï Ê

õñó ï ûå õñóïû øèð³Ê÷ô
õñó ðòêû øîëðóïððð³Ê÷ô 
õñó ðòèû øîòëóïðÊ÷

  Ý«®®»²¬ô ®»´¿¬·ª» ¬± ·²°«¬ ¿®»¿ õñó ðòé ûå
º®±³ íòî ¬± îð³ß

õñó ðòí û õñó ðòë ûå õñóîð³ßô 
ðóîð³ßô ìóîð³ß

õñó ðòé ûå
º®±³ íòî ¬± îð³ß

  ×³°»¼¿²½»ô ®»´¿¬·ª» ¬± ·²°«¬
¿®»¿

õñó ðòé ûå
ïëðô íððô êðð Ñ¸³

õñó ðòë ûå
ðóêµÑ¸³ô ðóêððµÑ¸³

õñó ðòé ûå
ïëðô íððô êðð Ñ¸³

  Î»·¬¿²½»ó¬§°»
¬¸»®³±³»¬»®ô ®»´¿¬·ª» ¬±
·²°«¬ ¿®»¿

õñó ðòé ûå
õñóðòéû øÐ¬ïððñ Ò·ïðð÷å
õñóðòèû øÐ¬ïðð ½´·³¿¬÷

õñó ðòé ûå
õñóðòéû øÐ¬ïððñ Ò·ïðð÷å
õñóðòèû øÐ¬ïðð ½´·³¿¬÷

Þ¿·½ »®®±® ´·³·¬ ø±°»®¿¬·±²¿´
´·³·¬ ¿¬ îë pÝ÷

  Ê±´¬¿¹»ô ®»´¿¬·ª» ¬± ·²°«¬
¿®»¿ 

õñó ðòê ûå
õñóðòìû øîëðóïððð³Ê÷å
õñóðòêû øîòëóïð³Ê÷å
õñóðòéû øèð³Ê÷

õñó ðòîë û õñó ðòì ûå
ðòìû øõñóëÊôïðÊôïóëÊô 
ðóïðÊ÷å
ðòíû øõñóëð³Êôëðð³ÊôïÊ÷

õñó ðòê ûå õñóðòêû
øèð³Êô îòëóïðÊ÷å
õñóðòìû øîëðóïððð³Ê÷

  Ý«®®»²¬ô ®»´¿¬·ª» ¬± ·²°«¬ ¿®»¿ õñó ðòë ûå íôî ¬± îð³ß õñó ðòî û õñó ðòí ûå õñóîð³ßô 
ðóîð³ßôìóîð³ß

õñó ðòë ûå íôî ¬± îð³ß

  ×³°»¼¿²½»ô ®»´¿¬·ª» ¬± ·²°«¬
¿®»¿

õñó ðòë ûå
ïëðô íððô êðð Ñ¸³

õñó ðòí ûå ðóêµÑ¸³ô
ðóêððµÑ¸³

õñó ðòë ûå
ïëðô íððô êðð Ñ¸³

  Î»·¬¿²½»ó¬§°»
¬¸»®³±³»¬»®ô ®»´¿¬·ª» ¬±
·²°«¬ ¿®»¿

õñó ðòê ûå
õñóðòëû øÐ¬ïððñ Ò·ïðð÷å
õñóðòêû øÐ¬ïðð ½´·³¿¬·½÷

õñó ðòê ûå õñóðòëû
øÐ¬ïððñ Ò·ïðð÷å õñóðòêû
øÐ¬ïðð ½´·³¿¬·½÷

Í¬¿¬« ·²º±®³¿¬·±²ñ 
¿´¿®³ñ¼·¿¹²±¬·½ 

ß´¿®³

  Ü·¿¹²±¬·½ ¿´¿®³ Ç»å °¿®¿³»¬»®·¦¿¾´»
½¸¿²²»´ ð ¿²¼ î

Ç»å °¿®¿³»¬»®·¦¿¾´» Ò± Ç»

  Ô·³·¬ ª¿´«» ¿´¿®³ Ç»å °¿®¿³»¬»®·¦¿¾´» Ç»å °¿®¿³»¬»®·¦¿¾´»
½¸¿²²»´ ð ¿²¼ î

Ò± Ç»å °¿®¿³»¬»®·¦¿¾´»å
Ý¸¿²²»´ ð

Ü·¿¹²±»

  Ü·¿¹²±¬·½ ·²º±®³¿¬·±²
®»¿¼¿¾´»

Ç» Ç» Ò± Ç»

ITEM 505



Í×ÓßÌ×Ý Íéóíðð
ß²¿´±¹ ³±¼«´»

ÍÓ ííï ¿²¿´±¹ ·²°«¬ ³±¼«´»

ìñïïì Í·»³»² ÍÌ éð i îððé

Ì»½¸²·½¿´ °»½·º·½¿¬·±² ø½±²¬·²«»¼÷

êÛÍé ííïóéÕÚðîóðßÞð êÛÍé ííïóéØÚðïóðßÞð êÛÍé ííïóïÕÚðïóðßÞð êÛÍé ííïóéÕÞðîóðßÞð

×±´¿¬·±² 

×±´¿¬·±² ½¸»½µ»¼ ©·¬¸ ëðð Ê ÜÝ ëðð Ê ÜÝ ëðð Ê ÜÝ ëðð Ê ÜÝ

×±´¿¬·±² 

×±´¿¬·±²ô ¿²¿´±¹ ·²°«¬

  ¾»¬©»»² ¬¸» ½¸¿²²»´ Ç» Ò± Ò± Ò±

  ¾»¬©»»² ¬¸» ½¸¿²²»´ô
·² ¹®±«° ±º

î

  ¾»¬©»»² ¬¸» ½¸¿²²»´ ¿²¼
¬¸» ¾¿½µ°´¿²» ¾«

Ç» Ç» Ç» Ç»

Ü·³»²·±² ¿²¼ ©»·¹¸¬ 

É·¼¬¸ ìð ³³ ìð ³³ ìð ³³ ìð ³³

Ø»·¹¸¬ ïîë ³³ ïîë ³³ ïîë ³³ ïîë ³³

Ü»°¬¸ ïîð ³³ ïîð ³³ ïïé ³³ ïîð ³³

É»·¹¸¬ 

É»·¹¸¬ô ¿°°®±¨ò îëð ¹ îðð ¹ îëð ¹ îëð ¹

êÛÍé ííïóéÐÚðïóðßÞð êÛÍé ííïóéÐÚïïóðßÞð êÛÍé ííïóéÒÚððóðßÞð êÛÍé ííïóéÒÚïðóðßÞð

Ê±´¬¿¹» ¿²¼ ½«®®»²¬ 

Ô±¿¼ ª±´¬¿¹» Ôõ

  Î¿¬»¼ ª¿´«» øÜÝ÷ îì Ê îì Ê îì Ê

  ®»ª»®» °±´¿®·¬§ °®±¬»½¬·±² Ç» Ç» Ç»

Ý«®®»²¬ ½±²«³°¬·±² 

º®±³ ´±¿¼ ª±´¬¿¹» Ôõ
ø©·¬¸±«¬ ´±¿¼÷ô ³¿¨ò

îìð ³ß îðð ³ß îðð ³ß

º®±³ ¾¿½µ°´¿²» ¾« ÜÝ ë Êô
³¿¨ò

ïðð ³ß ïðð ³ß ïíð ³ß ïðð ³ß

Ð±©»® ´±ô ¬§°ò ìòê É í É ðòê É í É

Ý±²²»½¬·±² °±·²¬ 

®»¯«·®»¼ º®±²¬ ½±²²»½¬±® ìðó°·² ìðó°·² ìðó°·² ìðó°·²

×±½¸®±²±« ³±¼» 

×±½¸®±²±«± ³±¼» Ò± Ò± Ò± Ò±

ß²¿´±¹ ·²°«¬ 

Ò«³¾»® ±º ¿²¿´±¹ ·²°«¬ è è è è

Ò«³¾»® ±º ¿²¿´±¹ ·²°«¬ º±®
®»·¬¿²½» ³»¿«®»³»²¬

è

Ý¿¾´» ´»²¹¬¸ô ¸·»´¼»¼ô ³¿¨ò îðð ³ ïðð ³ îðð ³ îðð ³

°»®³··¾´» ·²°«¬ º®»¯«»²½§
º±® ª±´¬¿¹» ·²°«¬ ø¼»¬®«½¬·±²
´·³·¬÷ô ³¿¨ò

éë Êå íë Ê ½±²¬·²«±«ô
éë Ê º±® ³¿¨ò ï  ø³¿®µ
¬± °¿½» ®¿¬·± ïæîð÷

éë Êå îð Ê ÜÝ
°»®³¿²»²¬ô éë Ê ÜÝ º±®
³¿¨ò ï  ø°«´» ¼«¬§
º¿½¬±® ïæîð÷

ëð Êå °»®³¿²»²¬ éë Êå íë Ê ½±²¬·²«±«ô
éë Ê º±® ³¿¨ò ï  ø³¿®µ
¬± °¿½» ®¿¬·± ïæîð÷

°»®³··¾´» ·²°«¬ ½«®®»²¬ º±®
½«®®»²¬ ·²°«¬ ø¼»¬®«½¬·±²
´·³·¬÷ô ³¿¨ò

íî ³ß ìð ³ß

×²°«¬ ®¿²¹» ø®¿¬»¼ ª¿´«»÷ô
ª±´¬¿¹»

  ï ¬± ë Ê Ç» Ç»

  óïð Ê ¬± õïð Ê Ç» Ç»

  óë Ê ¬± õë Ê Ç» Ç»

×²°«¬ ®¿²¹» ø®¿¬»¼ ª¿´«»÷ô
½«®®»²¬

  ð ¬± îð ³ß Ç» Ç»

  óîð ¬± õîð ³ß Ç» Ç»

  ì ¬± îð ³ß Ç» Ç»

ITEM 505



Í×ÓßÌ×Ý Íéóíðð
ß²¿´±¹ ³±¼«´»

ÍÓ ííï ¿²¿´±¹ ·²°«¬ ³±¼«´»

ìñïïè Í·»³»² ÍÌ éð i îððé

Ñ®¼»®·²¹ ¼¿¬¿ Ñ®¼»® Ò±ò Ñ®¼»® Ò±ò
 

ß÷ Í«¾¶»½¬ ¬± »¨°±®¬ ®»¹«´¿¬·±²æ ßÔæ Ò ¿²¼ ÛÝÝÒæ ÛßÎççØ

Ü÷ Í«¾¶»½¬ ¬± »¨°±®¬ ®»¹«´¿¬·±²æ ßÔæ Ò ¿²¼ ÛÝÝÒæ ëÜççîÞï

ÍÓ ííï ¿²¿´±¹ ·²°«¬ ³±¼«´»

×²½´«¼·²¹ ´¿¾»´·²¹ ¬®·°ô ¾« 
½±²²»½¬±®ô ³»¿«®·²¹ ®¿²¹» 
³±¼«´»

è ·²°«¬ô ïíó¾·¬ ®»±´«¬·±² êÛÍé ííïóïÕÚðïóðßÞð

è ·²°«¬ô ®»±´«¬·±² çñïîñïì ¾·¬ êÛÍé ííïóéÕÚðîóðßÞð

î ·²°«¬ô ®»±´«¬·±² çñïîñïì ¾·¬ ß÷ êÛÍé ííïóéÕÞðîóðßÞð

è ·²°«¬ô »²¸¿²½»¼ ®»±´«¬·±² 
ïê ¾·¬

ß÷ êÛÍé ííïóéÒÚððóðßÞð

è ·²°«¬ô »²¸¿²½»¼ ®»±´«¬·±² 
ïê ¾·¬ô ìó½¸¿²²»´ ³±¼»

ß÷ êÛÍé ííïóéÒÚïðóðßÞð

è ·²°«¬ô ®»±´«¬·±² ïì ¾·¬ô 
º±® ·±½¸®±²±« ³±¼»

êÛÍé ííïóéØÚðïóðßÞð

è ·²°«¬ô º±® ¬¸»®³¿´ ®»·¬±® ß÷ êÛÍé ííïóéÐÚðïóðßÞð

è ·²°«¬ô º±® ¬¸»®³±»´»³»²¬ êÛÍé ííïóéÐÚïïóðßÞð

Ó»¿«®·²¹ ®¿²¹» ³±¼«´» º±® 
¿²¿´±¹ ·²°«¬

êÛÍé çéìóðßßððóðßßð

ï ³±¼«´» º±® î ¿²¿´±¹ ·²°«¬å 
î «²·¬ ø°¿®» °¿®¬÷

Ú®±²¬ ½±²²»½¬±®

ï «²·¬

îðó°·²ô ©·¬¸ ½®»© ½±²¬¿½¬

  ï «²·¬ êÛÍé íçîóïßÖððóðßßð

  ïðð «²·¬ êÛÍé íçîóïßÖððóïßÞð

îðó°·²ô ©·¬¸ ½¿¹» ½´¿³° ¬»®³·²¿´

  ï «²·¬ êÛÍé íçîóïÞÖððóðßßð

  ïðð «²·¬ êÛÍé íçîóïÞÖððóïßÞð

ìðó°·²ô ©·¬¸ ½®»© ½±²¬¿½¬

  ï «²·¬ êÛÍé íçîóïßÓððóðßßð

  ïðð «²·¬ êÛÍé íçîóïßÓððóïßÞð

ìðó°·²ô ©·¬¸ ½¿¹» ½´¿³° ¬»®³·²¿´

  ï «²·¬ êÛÍé íçîóïÞÓðïóðßßð

  ïðð «²·¬ êÛÍé íçîóïÞÓðïóïßÞð

Ú®±²¬ ¼±±®ô »´»ª¿¬»¼ ¼»·¹² ß÷ êÛÍé íîèóðßßððóéßßð

»ò¹ò º±® íîó½¸¿²²»´ ³±¼«´»å º±® 
½±²²»½¬·²¹ ïòí ³³îñïê ßÉÙ 
©·®»

Í×ÓßÌ×Ý ÌÑÐ ½±²²»½¬ Í»» °¿¹» ìñîîëå
×²º±®³¿¬·±² ¿¾±«¬ ©¸·½¸ 
½±³°±²»²¬ ½¿² ¾» «»¼ º±® ¬¸» 
®»°»½¬·ª» ³±¼«´»ô »» ßúÜ Ó¿´´ 
±® Ý¿¬¿´±¹ ÕÌ ïðòî

Þ« ½±²²»½¬±® êÛÍé íçðóðßßððóðßßð

ï «²·¬ ø°¿®» °¿®¬÷

Í¸·»´¼ ½±²²»½¬·²¹ »´»³»²¬ êÛÍé íçðóëßßððóðßßð

èð ³³ ©·¼»ô ©·¬¸ î ®±© º±® 
ì ¸·»´¼·²¹ ½±²²»½¬·±² ½´¿³° 
»¿½¸

Í¸·»´¼·²¹ ½±²²»½¬·±² ½´¿³°

î «²·¬

Ú±® î ½¿¾´» ©·¬¸ î ³³ ¬± ê ³³ 
¼·¿³»¬»®

êÛÍé íçðóëßÞððóðßßð

Ú±® ï ½¿¾´» ©·¬¸ í ³³ ¬± è ³³ 
¼·¿³»¬»®

êÛÍé íçðóëÞßððóðßßð

Ú±® ï ½¿¾´» ©·¬¸ ì ³³ ¬± ïí ³³ 
¼·¿³»¬»®

êÛÍé íçðóëÝßððóðßßð

Ô¿¾»´ ½±ª»® êÛÍé íçîóîÈÇððóðßßð

ïð «²·¬ ø°¿®» °¿®¬÷ô º±® ³±¼«´» 
©·¬¸ îðó°·² º®±²¬ ½±²²»½¬±® 

Ô¿¾»´·²¹ ¬®·° êÛÍé íçîóîÈÈððóðßßð

ïð «²·¬ ø°¿®» °¿®¬÷ô º±® ³±¼«´» 
©·¬¸ îðó°·² º®±²¬ ½±²²»½¬±®

Íé Í³¿®¬Ô¿¾»´ îÈÊç ìëðóïÍÔðïóðÇÈð

Í±º¬©¿®» º±® ¿«¬±³¿¬·½ ´¿¾»´·²¹ ±º 
³±¼«´» ¾¿»¼ ±² ¼¿¬¿ ±º ¬¸» 
ÍÌÛÐ é °®±¶»½¬

Ô¿¾»´·²¹ ¸»»¬ º±® ³¿½¸·²» 
´¿¾»´·²¹

Ú±® ïêó½¸¿²²»´ ·¹²¿´ ³±¼«´»ô 
Ü×Ò ßìô º±® °®·²¬·²¹ ©·¬¸ ´¿»® 
°®·²¬»®å ïð «²·¬

°»¬®±´ êÛÍé íçîóîßÈððóðßßð

´·¹¸¬ó¾»·¹» êÛÍé íçîóîÞÈððóðßßð

§»´´±© êÛÍé íçîóîÝÈððóðßßð

®»¼ êÛÍé íçîóîÜÈððóðßßð

Ú±® íîó½¸¿²²»´ ·¹²¿´ ³±¼«´»ô 
Ü×Ò ßìô º±® °®·²¬·²¹ ©·¬¸ ´¿»® 
°®·²¬»®å ïð «²·¬

°»¬®±´ êÛÍé íçîóîßÈïðóðßßð

´·¹¸¬ó¾»·¹» êÛÍé íçîóîÞÈïðóðßßð

§»´´±© êÛÍé íçîóîÝÈïðóðßßð

®»¼ êÛÍé íçîóîÜÈïðóðßßð

Í×ÓßÌ×Ý Ó¿²«¿´ Ý±´´»½¬·±² Ü÷ êÛÍé ççèóèÈÝðïóèÇÛð

Û´»½¬®±²·½ ³¿²«¿´ ±² ÜÊÜô 
³«´¬·´·²¹«¿´æ Íéóîððô Íéóíððô Ýéô 
Íéóìððô Í×ÓßÌ×Ý ÜÐ øÜ·¬®·¾«¬»¼ 
×ñÑ÷ô Í×ÓßÌ×Ý ÐÝô Í×ÓßÌ×Ý ÐÙô 
ÍÌÛÐ éô Û²¹·²»»®·²¹ Ì±±´ô 
Î«²¬·³» Í±º¬©¿®»ô Í×ÓßÌ×Ý ÐÝÍ 
éô Í×ÓßÌ×Ý ØÓ× øØ«³¿² Ó¿½¸·²» 
×²¬»®º¿½»÷ô Í×ÓßÌ×Ý ÒÛÌ ø×²¼«ó
¬®·¿´ Ý±³³«²·½¿¬·±²÷ô Í×ÓßÌ×Ý 
Ó¿½¸·²» Ê··±²ô Í×ÓßÌ×Ý Í»²±®

Í×ÓßÌ×Ý Ó¿²«¿´ Ý±´´»½¬·±² 
«°¼¿¬» »®ª·½» º±® ï §»¿®

Ü÷ êÛÍé ççèóèÈÝðïóèÇÛî

Ý«®®»²¬ Íé Ó¿²«¿´ Ý±´´»½¬·±² 
ÜÊÜ ¿²¼ ¬¸» ¬¸®»» «¾»¯«»²¬ 
«°¼¿¬»

Íéóíðð ³¿²«¿´

Ü»·¹²ô ÝÐË ¼¿¬¿ô ³±¼«´» ¼¿¬¿ô 
·²¬®«½¬·±² ´·¬

Ù»®³¿² êÛÍé íçèóèÚßïðóèßßð

Û²¹´·¸ êÛÍé íçèóèÚßïðóèÞßð

Ú®»²½¸ êÛÍé íçèóèÚßïðóèÝßð

Í°¿²·¸ êÛÍé íçèóèÚßïðóèÜßð

×¬¿´·¿² êÛÍé íçèóèÚßïðóèÛßð

ITEM 505



Í×ÓßÌ×Ý Íéóíðð
Ý±²²»½¬·±² ³»¬¸±¼

Ú®±²¬ ½±²²»½¬±®

ìñîîì Í·»³»² ÍÌ éð i îððé

Ñª»®ª·»©

 

  Ú±® ·³°´» ¿²¼ «»®óº®·»²¼´§ ½±²²»½¬·±² ±º »²±® ¿²¼ 
¿½¬«¿¬±®

  Ú±® ®»¬¿·²·²¹ ¬¸» ©·®·²¹ ©¸»² ®»°´¿½·²¹ ³±¼«´»

  É·¬¸ ½±¼·²¹ ¬± ¿ª±·¼ ³·¬¿µ» ©¸»² ®»°´¿½·²¹ ³±¼«´»

Ñ®¼»®·²¹ ¼¿¬¿ Ñ®¼»® Ò±ò
 

ß÷ Í«¾¶»½¬ ¬± »¨°±®¬ ®»¹«´¿¬·±²æ ßÔæ Ò ¿²¼ ÛÝÝÒæ ÛßÎççØ

Ú®±²¬ ½±²²»½¬±®

îðó°·²ô ©·¬¸ ½®»© ½±²¬¿½¬

  ï «²·¬ êÛÍé íçîóïßÖððóðßßð

  ïðð «²·¬ êÛÍé íçîóïßÖððóïßÞð

îðó°·²ô ©·¬¸ ½¿¹» ½´¿³° ¬»®³·²¿´

  ï «²·¬ êÛÍé íçîóïÞÖððóðßßð

  ïðð «²·¬ êÛÍé íçîóïÞÖððóïßÞð

ìðó°·²ô ©·¬¸ ½®»© ½±²¬¿½¬

  ï «²·¬ êÛÍé íçîóïßÓððóðßßð

  ïðð «²·¬ êÛÍé íçîóïßÓððóïßÞð

ìðó°·²ô ©·¬¸ ½¿¹» ½´¿³° ¬»®³·²¿´

  ï «²·¬ êÛÍé íçîóïÞÓðïóðßßð

  ïðð «²·¬ êÛÍé íçîóïÞÓðïóïßÞð

Ú®±²¬ ¼±±®ô »´»ª¿¬»¼ ¼»·¹² ß÷ êÛÍé íîèóðßßððóéßßð

»ò¹ò º±® íî ½¸¿²²»´ ³±¼«´»å 
»²¿¾´» ½±²²»½¬·±² ±º 
ïòí ³³îñïê ßÉÙ ©·®»

ITEM 506



Í×ÓßÌ×Ý Íéóíðð
Ý±³³«²·½¿¬·±²

ÝÐ íìíóï Ô»¿²

ëñîìð Í·»³»² ÍÌ éð i îðïï

Ñª»®ª·»©

Ý±³³«²·½¿¬·±² °®±½»±® º±® ½±²²»½¬·²¹ ¬¸» Í×ÓßÌ×Ý Íéóíðð 
°±©»®´·²» ¬± ×²¼«¬®·¿´ Û¬¸»®²»¬ ²»¬©±®µô ¿´± ¿ ¿ ÐÎÑÚ×ÒÛÌ 
×Ñ ¼»ª·½»ò 

Í«°°±®¬ ±º ÐÙñÑÐ ½±³³«²·½¿¬·±²ô Íé ½±³³«²·½¿¬·±²ô ±°»² 
½±³³«²·½¿¬·±² øÍÛÒÜñÎÛÝÛ×ÊÛ÷ ¿²¼ ÐÎÑÚ×ÒÛÌ ½±³³«²·ó
½¿¬·±²ò

Ì»½¸²·½¿´ °»½·º·½¿¬·±²

Ñ®¼»® Ò±ò êÙÕé íìíóïÝÈïðóðÈÛð

ÝÐ íìíóï Ô»¿²

Ì®¿²³··±² ®¿¬»

Ì®¿²³··±² ®¿¬» ¿¬ ·²¬»®º¿½» ï ïð � ïðð Ó¾·¬ñ

×²¬»®º¿½»

Ò«³¾»® ±º »´»½¬®·½¿´ ½±²²»½¬·±²

  ¿¬ ·²¬»®º¿½» ï ·² ¿½½±®¼¿²½» ©·¬¸ 
×²¼«¬®·¿´ Û¬¸»®²»¬

î

  º±® °±©»® «°°´§ ï

Ü»·¹² ±º »´»½¬®·½¿´ ½±²²»½¬·±²

  ¿¬ ·²¬»®º¿½» ï ·² ¿½½±®¼¿²½» ©·¬¸ 
×²¼«¬®·¿´ Û¬¸»®²»¬

ÎÖìë °±®¬

  º±® °±©»® «°°´§ îó°·² °´«¹ó·² ¬»®³·²¿´ ¬®·°

Í«°°´§ ª±´¬¿¹»ô ½«®®»²¬ 
½±²«³°¬·±²ô °±©»® ´±

Ì§°» ±º °±©»® «°°´§ ÜÝ

Ð±©»® «°°´§

  ï º®±³ ¾¿½µ°´¿²» ¾« ë Ê

  Û¨¬»®²¿´ îì Ê

Î»´¿¬·ª» °±·¬·ª» ¬±´»®¿²½» ¿¬ 
îì Ê ÜÝ

îð û

Î»´¿¬·ª» ²»¹¿¬·ª» ¬±´»®¿²½» ¿¬ 
îì Ê ÜÝ

ïë û

Ý«®®»²¬ ½±²«³»¼

  º®±³ ¾¿½µ°´¿²» ¾« ¿¬ ë Ê ÜÝô 
¬§°·½¿´

ðòî ß

  º®±³ »¨¬»®²¿´ °±©»® «°°´§ ©·¬¸ 
îì Ê ÜÝ

ó Ì§°·½¿´ ðòïê ß

ó Ó¿¨·³«³ ðòî ß

Ûºº»½¬·ª» °±©»® ´± ëòè É

Ð»®³·¬¬»¼ ¿³¾·»²¬ ½±²¼·¬·±²

ß³¾·»²¬ ¬»³°»®¿¬«®»

  É·¬¸ ª»®¬·½¿´ ·²¬¿´´¿¬·±² ¼«®·²¹ 
±°»®¿¬·²¹ °¸¿»

ð òòò ìð pÝ

  É·¬¸ ¸±®·¦±²¬¿´ ·²¬¿´´¿¬·±² ¼«®·²¹ 
±°»®¿¬·²¹ °¸¿»

ð òòò êð pÝ

  Ü«®·²¹ ¬±®¿¹» óìð òòò õéð pÝ

  Ü«®·²¹ ¬®¿²°±®¬ óìð òòò õéð pÝ

Î»´¿¬·ª» ¸«³·¼·¬§ ¿¬ îë pÝ ©·¬¸±«¬ 
½±²¼»²¿¬·±² ¼«®·²¹ ±°»®¿¬·²¹ 
°¸¿»ô ³¿¨·³«³

çë û

×Ð ¼»¹®»» ±º °®±¬»½¬·±² ×Ð îð

Ü»·¹²ô ¼·³»²·±² ¿²¼ ©»·¹¸¬

Ó±¼«´» º±®³¿¬ Íéóíðð ½±³°¿½¬ ³±¼«´»ô ·²¹´»ó
©·¼¬¸

É·¼¬¸ ìð ³³

Ø»·¹¸¬ ïîë ³³

Ü»°¬¸ ïîð ³³

Ò»¬ ©»·¹¸¬ ðòîî µ¹

Ð»®º±®³¿²½» ¼¿¬¿

Ð»®º±®³¿²½» ¼¿¬¿ Ñ°»² ½±³³«²·ó
½¿¬·±²

Ò«³¾»® ±º °±·¾´» ½±²²»½¬·±² º±® 
±°»² ½±³³«²·½¿¬·±² ¾§ ³»¿² ±º 
ÍÛÒÜñÎÛÝÛ×ÊÛ ¾´±½µô ³¿¨·³«³

è

Ñ®¼»® Ò±ò êÙÕé íìíóïÝÈïðóðÈÛð

ÝÐ íìíóï Ô»¿²

w Í·»³»² ßÙ îðïïw Í·»³»² ßÙ îðïï

ITEM 507



Í×ÓßÌ×Ý Íéóíðð
Ý±³³«²·½¿¬·±²

ÝÐ íìíóï Ô»¿²

ëñîìïÍ·»³»² ÍÌ éð i îðïï

Ì»½¸²·½¿´ °»½·º·½¿¬·±² ø½±²¬·²«»¼÷

Ü¿¬¿ ª±´«³»

  ¿ «»® ¼¿¬¿ °»® ÌÝÐ ½±²²»½¬·±² 
º±® ±°»² ½±³³«²·½¿¬·±² ¾§ ³»¿² 
±º ÍÛÒÜñÎÛÝÛ×ÊÛ ¾´±½µô 
³¿¨·³«³

è ÕÞ

  ¿ «»® ¼¿¬¿ °»® ËÜÐ ½±²²»½¬·±² 
º±® ±°»² ×Û ½±³³«²·½¿¬·±² ¾§ 
³»¿² ±º ÍÛÒÜñÎÛÝÛ×ÊÛ ¾´±½µô 
³¿¨·³«³

î ÕÞ

Ò«³¾»® ±º ³«´¬·½¿¬ ¬¿¬·±² è

Ð»®º±®³¿²½» ¼¿¬¿ Íé ½±³³«²·ó
½¿¬·±²

Ó¿¨·³«³ ²«³¾»® ±º °±·¾´» 
½±²²»½¬·±² º±® Íé ½±³³«²·½¿¬·±²

ì

Ò«³¾»® ±º °±·¾´» ½±²²»½¬·±² º±® 
Íé ½±³³«²·½¿¬·±² ó Ò±¬»

ó

Ð»®º±®³¿²½» ¼¿¬¿ Ó«´¬·°®±¬±½±´ 
±°»®¿¬·±²

Ò«³¾»® ±º ¿½¬·ª» ½±²²»½¬·±² ·² 
³«´¬·°®±¬±½±´ ³±¼»

ïî

Ð»®º±®³¿²½» ¼¿¬¿ ÐÎÑÚ×ÒÛÌ 
½±³³«²·½¿¬·±² ¿ ÐÒ ×Ñ ¼»ª·½»

Ð®±¼«½¬ º«²½¬·±²æ ÐÎÑÚ×ÒÛÌ 
×Ñ ¼»ª·½»

Ç»

Ü¿¬¿ ª±´«³»

  ß «»® ¼¿¬¿ º±® ·²°«¬ ª¿®·¿¾´» ¿ 
ÐÎÑÚ×ÒÛÌ ×Ñ ¼»ª·½»ô ³¿¨·³«³

ëïî ¾§¬»

  ß «»® ¼¿¬¿ º±® ±«¬°«¬ ª¿®·¿¾´» 
¿ ÐÎÑÚ×ÒÛÌ ×Ñ ¼»ª·½»ô 
³¿¨·³«³

ëïî ¾§¬»

  ß «»® ¼¿¬¿ º±® ·²°«¬ ª¿®·¿¾´» °»® 
«¾³±¼«´» ¿ ÐÎÑÚ×ÒÛÌ 
×Ñ ¼»ª·½»

îìð ¾§¬»

  ß «»® ¼¿¬¿ º±® ±«¬°«¬ ª¿®·¿¾´» 
°»® «¾³±¼«´» ¿ ÐÎÑÚ×ÒÛÌ 
×Ñ ¼»ª·½»

îìð ¾§¬»

  ß «»® ¼¿¬¿ º±® ¬¸» ½±²·¬»²½§ 
¿®»¿ °»® «¾³±¼«´»

îìð ¾§¬»

Ò«³¾»® ±º «¾³±¼«´» °»® 
ÐÎÑÚ×ÒÛÌ ×Ñ ¼»ª·½»

íî

Ñ®¼»® Ò±ò êÙÕé íìíóïÝÈïðóðÈÛð

ÝÐ íìíóï Ô»¿²

Ð®±¼«½¬ º«²½¬·±² Ó¿²¿¹»³»²¬ô 
½±²º·¹«®¿¬·±²ô °®±¹®¿³³·²¹

Ð®±¼«½¬ º«²½¬·±²æ Ó×Þ «°°±®¬ Ç»

Ð®±¬±½±´ · «°°±®¬»¼

  ÍÒÓÐ ªï Ç»

  ÜÝÐ Ç»

  ÔÔÜÐ Ç»

Ý±²º·¹«®¿¬·±² ±º¬©¿®» ®»¯«·®»¼ ÍÌÛÐ é Êëòì ¿²¼ ¸·¹¸»®

Ð®±¼«½¬ º«²½¬·±² Ü·¿¹²±¬·½

Ð®±¼«½¬ º«²½¬·±²æ É»¾ó¾¿»¼ 
¼·¿¹²±¬·½

Ç»

Ð®±¼«½¬ º«²½¬·±² Í©·¬½¸

Ð®±¼«½¬ º»¿¬«®»æ Í©·¬½¸ Ç»

Ð®±¼«½¬ º«²½¬·±²

  Í©·¬½¸ó³¿²¿¹»¼ Ò±

  Ý±²º·¹«®¿¬·±² ©·¬¸ ÍÌÛÐ é Ç»

Ð®±¼«½¬ º«²½¬·±² Î»¼«²¼¿²½§

Ð®±¼«½¬ º«²½¬·±²

  Î·²¹ ®»¼«²¼¿²½§ Ç»

  Î»¼«²¼¿²½§ °®±½»¼«®» ÓÎÐ Ç»

Ð®±¼«½¬ º«²½¬·±² Í»½«®·¬§

Ð®±¼«½¬ º«²½¬·±²

  Í©·¬½¸·²¹ó±ºº ²±²ó®»¯«·®»¼ 
»®ª·½»

Ç»

  Þ´±½µ·²¹ ±º ½±³³«²·½¿¬·±² ª·¿ 
°¸§·½¿´ °±®¬

Ç»

Ð®±¼«½¬ º«²½¬·±² Ì·³»

Ð®±¼«½¬ º«²½¬·±²

  Í×ÝÔÑÝÕ «°°±®¬ Ç»

  Ð¿·²¹ó±² ±º ¬·³» §²½¸®±²·ó
¦¿¬·±²

Ç»

ÒÌÐ Ð®±¬±½±´ · «°°±®¬»¼ Ç»

Ñ®¼»® Ò±ò êÙÕé íìíóïÝÈïðóðÈÛð

ÝÐ íìíóï Ô»¿²

w Í·»³»² ßÙ îðïïw Í·»³»² ßÙ îðïï

ITEM 507



Í×ÓßÌ×Ý Íéóíðð
Ý±³³«²·½¿¬·±²

ÝÐ íìíóï Ô»¿²

ëñîìî Í·»³»² ÍÌ éð i îðïï

Ñ®¼»®·²¹ ¼¿¬¿ Ñ®¼»® Ò±ò Ñ®¼»® Ò±ò

ï÷ Ì¸» ØÍÐ º±® ¬¸» ÝÐ íìíóï Ô»¿² øêÙÕéóíìíóïÝÈïð ðÈÛð÷ ½¿² ¾» 
¼·®»½¬´§ ¼±©²´±¿¼»¼ ¿²¼ ·²¬¿´´»¼ º®±³ ¬¸» ×²¬»®²»¬ ¬¸®±«¹¸ ÍÌÛÐ é 
¿²¼ · ¿´®»¿¼§ ·²½´«¼»¼ º®±³ ÍÌÛÐ é Ê»®·±² Êëòì ÍÐïò 

ÝÐ íìíóï Ô»¿² ½±³³«²·½¿¬·±² 
°®±½»±®

êÙÕé íìíóïÝÈïðóðÈÛð

Ú±® ½±²²»½¬·²¹ Í×ÓßÌ×Ý Íéóíðð 
¬± ×²¼«¬®·¿´ Û¬¸»®²»¬ ¬¸®±«¹¸ 
ÌÝÐñ×Ð ¿²¼ ËÜÐô Ó«´¬·½¿¬ô Íé 
½±³³«²·½¿¬·±²ô ±°»² ½±³³«²·ó
½¿¬·±² øÍÛÒÜñÎÛÝÛ×ÊÛ÷ô ÚÛÌÝØñ
ÉÎ×ÌÛô ÐÎÑÚ×ÒÛÌ ×Ñ ¼»ª·½»ô 
ÓÎÐô ·²¬»¹®¿¬»¼ îó°±®¬ ©·¬½¸ 
ÛÎÌÛÝô ½±³°®»¸»²·ª» 
¼·¿¹²±¬·½ º¿½·´·¬·»ô ³±¼«´» 
®»°´¿½»³»²¬ ©·¬¸±«¬ ÐÙô ÍÒÓÐô 
·²·¬·¿´ ½±³³··±²·²¹ ±ª»® ÔßÒå 
©·¬¸ »´»½¬®±²·½ ³¿²«¿´ ±² 
ÝÜóÎÑÓ

×Û ÚÝ ÌÐ ¬¿²¼¿®¼ ½¿¾´» ÙÐ î¨î êÈÊï èìðóîßØïð

ìó½±®»ô ¸·»´¼»¼ ÌÐ ·²¬¿´´¿¬·±² 
½¿¾´» º±® ½±²²»½¬·±² ¬± ×Û 
ÚÝ Ñ«¬´»¬ ÎÖìëñ ×Û ÚÝ ÎÖìë Ð´«¹å 
ÐÎÑÚ×ÒÛÌó½±³°¿¬·¾´»å ©·¬¸ ËÔ 
¿°°®±ª¿´å ±´¼ ¾§ ¬¸» ³»¬»®

ÝÍÓ íéé ½±³°¿½¬ ©·¬½¸ 
³±¼«´»

êÙÕé íééóïßßððóðßßð

Ë²³¿²¿¹»¼ ©·¬½¸ º±® 
½±²²»½¬·±² ±º ¿ Í×ÓßÌ×Ý Íéóíððó
ÝÐËô ÛÌ îððÓ ¿²¼ ¿ ³¿²§ ¿ 
¬¸®»» º«®¬¸»® ²±¼» ¬± ×²¼«¬®·¿´ 
Û¬¸»®²»¬ ±°»®¿¬·²¹ ¿¬ ïðñïðð 
Ó¾·¬ñå ì ¨ ÎÖóìë °±®¬å »¨¬»®²¿´ 
îì Ê ÜÝ °±©»® «°°´§ô ÔÛÜ 
¼·¿¹²±¬·½ô Íéóíðð ³±¼«´» 
·²½´«¼·²¹ »´»½¬®±²·½ Ó¿²«¿´ ±² 
ÝÜóÎÑÓ

×Û ÚÝ ÎÖóìë Ð´«¹ ïìë

ÎÖóìë °´«¹ ½±²²»½¬±® º±® ×²¼«ó
¬®·¿´ Û¬¸»®²»¬ ©·¬¸ ¿ ®«¹¹»¼ ³»¬¿´ 
¸±«·²¹ ¿²¼ ·²¬»¹®¿¬»¼ ·²«´¿¬·±² 
¼·°´¿½»³»²¬ ½±²¬¿½¬ º±® 
½±²²»½¬·²¹ ×²¼«¬®·¿´ Û¬¸»®²»¬ ÚÝ 
·²¬¿´´¿¬·±² ½¿¾´»å 
©·¬¸ ïìëp ½¿¾´» ±«¬´»¬å

  ï °¿½µ ã ï «²·¬ êÙÕï çðïóïÞÞíðóðßßð

  ï °¿½µ ã ïð «²·¬ êÙÕï çðïóïÞÞíðóðßÞð

  ï °¿½µ ã ëð «²·¬ êÙÕï çðïóïÞÞíðóðßÛð

×Û ÚÝ ¬®·°°·²¹ ¬±±´ êÙÕï çðïóïÙßðð

Ð®»¿¼¶«¬»¼ ¬®·°°·²¹ ¬±±´ º±® º¿¬ 
¬®·°°·²¹ ±º ¬¸» ×²¼«¬®·¿´ Û¬¸»®²»¬ 
ÚÝ ½¿¾´»

ÍÑÚÌÒÛÌ Íé º±® ×²¼«¬®·¿´ 
Û¬¸»®²»¬

Í±º¬©¿®» º±® Íé ¿²¼ ±°»² ½±³³«ó
²·½¿¬·±²ô ·²½´«¼·²¹ ÑÐÝ »®ª»®ô 
ÐÙñÑÐ ½±³³«²·½¿¬·±² ¿²¼ ÒÝÓ 
ÐÝô ®«²¬·³» ±º¬©¿®»ô ±º¬©¿®» 
¿²¼ »´»½¬®±²·½ ³¿²«¿´ ±² ÝÜó
ÎÑÓô ´·½»²» µ»§ ±² ¿ ËÍÞ ¬·½µô 
Ý´¿ ß

ÍÑÚÌÒÛÌ Êèòð º±® ×²¼«¬®·¿´ 
Û¬¸»®²»¬

º±® íîó¾·¬ É·²¼±© é Ð®±º»·±²¿´ñ
Ë´¬·³¿¬»å Ù»®³¿²ñÛ²¹´·¸

«° ¬± êì ½±²²»½¬·±²

  Í·²¹´» ´·½»²» º±® ï ·²¬¿´´¿¬·±² êÙÕï éðìóïÝÉèðóíßßð

ÍÑÚÌÒÛÌ Û¼·¬·±² îððè º±® 
×²¼«¬®·¿´ Û¬¸»®²»¬

º±® íîó¾·¬ É·²¼±© ÈÐ Ð®±º»ó
·±²¿´ ÍÐîñíå É·²¼±© îððí 
Í»®ª»® Îîô ÍÐîå É·²¼±© Ê·¬¿ 
Þ«·²»ñË´¬·³¿¬» ÍÐïå É·²¼±© 
îððè Í»®ª»®å Ù»®³¿²ñÛ²¹´·¸

«° ¬± êì ½±²²»½¬·±²

  Í·²¹´» ´·½»²» º±® ï ·²¬¿´´¿¬·±² êÙÕï éðìóïÝÉéïóíßßð

  ïó§»¿® Í±º¬©¿®» Ë°¼¿¬» Í»®ª·½»ô 
©·¬¸ ¿«¬±³¿¬·½ »¨¬»²·±²å 
®»¯«·®»³»²¬æ Ý«®®»²¬ ±º¬©¿®» 
ª»®·±²

êÙÕï éðìóïÝÉððóíßÔð

  Ë°¹®¿¼» º®±³ Û¼·¬·±² îððê ¬± 
Êèòð

êÙÕï éðìóïÝÉððóíßÛð

  Ë°¹®¿¼» º®±³ Êêòðô Êêòïô Êêòî 
±® Êêòí ¬± Êèòð

êÙÕï éðìóïÝÉððóíßÛï

ÍÑÚÌÒÛÌ Íé Ô»¿² Û¼·¬·±² Êè 
º±® ×²¼«¬®·¿´ Û¬¸»®²»¬

«° ¬± è ½±²²»½¬·±²

  Í·²¹´» ´·½»²» º±® ï ·²¬¿´´¿¬·±² êÙÕï éðìóïÔÉèðóíßßð

ÍÑÚÌÒÛÌ Íé Ô»¿² Û¼·¬·±² îððè 
º±® ×²¼«¬®·¿´ Û¬¸»®²»¬

«° ¬± è ½±²²»½¬·±²

  Í·²¹´» ´·½»²» º±® ï ·²¬¿´´¿¬·±² êÙÕï éðìóïÔÉéïóíßßð

  ïó§»¿® Í±º¬©¿®» Ë°¼¿¬» Í»®ª·½»ô 
©·¬¸ ¿«¬±³¿¬·½ »¨¬»²·±²å 
®»¯«·®»³»²¬æ Ý«®®»²¬ ±º¬©¿®» 
ª»®·±²

êÙÕï éðìóïÔÉððóíßÔð

  Ë°¹®¿¼» º®±³ Û¼·¬·±² îððê ¬± 
Êèòð

êÙÕï éðìóïÔÉððóíßÛð

  Ë°¹®¿¼» º®±³ Êêòðô Êêòïô Êêòî 
±® Êêòí ¬± Êèòð

êÙÕï éðìóïÔÉððóíßÛï

ÍÌÛÐ é Ê»®·±² ëòì

Ì¿®¹»¬ §¬»³æ 
Í×ÓßÌ×Ý Íéóíððñóìððô 
Í×ÓßÌ×Ý Ýéô Í×ÓßÌ×Ý É·²ßÝ 
Î»¯«·®»³»²¬æ É·²¼±© ÈÐ 
Ð®±º»·±²¿´ô Ê·¬¿ Ë´¬·³¿¬»ô 
Ê·¬¿ Þ«·²» 
Ì§°» ±º ¼´·ª»®§æ Ù»®³¿²ô Û²¹´·¸ô 
Ú®»²½¸ô Í°¿²·¸ô ×¬¿´·¿²ô ·²½´«¼·²¹ 
´·½»²» µ»§ ±² ËÍÞ º´¿¸ ¼®·ª»ô 
©·¬¸ »´»½¬®±²·½ ¼±½«³»²¬¿¬·±²

  Ú´±¿¬·²¹ ´·½»²» ±² ÜÊÜ êÛÍé èïðóìÝÝðèóðÇßë

  Î»²¬¿´ ´·½»²» º±® ëð ¸±«® êÛÍé èïðóìÝÝðèóðÇßê

  Í±º¬©¿®» Ë°¼¿¬» Í»®ª·½» ±² 
ÜÊÜ ø®»¯«·®» ½«®®»²¬ ±º¬©¿®» 
ª»®·±²÷

êÛÍé èïðóìÞÝðïóðÇÈî

  Ú´±¿¬·²¹ ´·½»²» «°¹®¿¼» 
íò¨ñìò¨ñëò¨ ¬± Êëòìå ±² ÜÊÜ

êÛÍé èïðóìÝÝðèóðÇÛë

  Ì®·¿´ ´·½»²» ÍÌÛÐ é Êëòìå ±² 
ÜÊÜô ±°»®¿¬·±²¿´ º±® ïì ¼¿§

êÛÍé èïðóìÝÝðèóðÇßé

w Í·»³»² ßÙ îðïïw Í·»³»² ßÙ îðïï

ITEM 507



Í×ÓßÌ×Ý Íéóíðð
Ú«²½¬·±² ³±¼«´»

ÚÓ íëéóî °±·¬·±²·²¹ ³±¼«´»

ìñïêéÍ·»³»² ÍÌ éð i îððé

4

Ì»½¸²·½¿´ °»½·º·½¿¬·±² ø½±²¬·²«»¼÷

Ñ®¼»®·²¹ ¼¿¬¿ Ñ®¼»® Ò±ò Ñ®¼»® Ò±ò
 

Þ÷ Í«¾¶»½¬ ¬± »¨°±®¬ ®»¹«´¿¬·±²æ ßÔæ Ò ¿²¼ ÛÝÝÒæ ìßççì

êÛÍé íëéóìßØðïóðßÛð

Ð±·¬·±²·²¹ 

Ð®±¹®¿³³¿¾´» ¬®¿ª»®» °»»¼ô
³¿¨ò

ïôððð ³ñ³·²

Ü®·ª» ·²¬»®º¿½» 

Í·¹²¿´ ±«¬°«¬ ×

¡ Ì§°» ë Ê ¼·ºº»®»²½» ·¹²¿´
ø°¸§ò ÎÍ ìîî÷

¡ Ú«²½¬·±² Ü·®»½¬·±²ô »²¿¾´»ô ½´±½µ °«´»

¡ Ü·ºº»®»²¬·¿´ ±«¬°«¬ ª±´¬¿¹»ô ³·²ò î Êå ÎÔ ã ïðð Ñ¸³

¡ Ü·ºº»®»²¬·¿´ ±«¬°«¬ ª±´¬¿¹» º±®
·¹²¿´ þðþô ³¿¨ò

ï Êå ×± ã îð ³ß

¡ Ü·ºº»®»²¬·¿´ ±«¬°«¬ ª±´¬¿¹»ô º±®
·¹²¿´ þïþô ³·²ò

íòé Êå ×± ã óîð ³ß

¡ Ð«´» º®»¯«»²½§ éëð µØ¦

¡ Ý¿¾´» ´»²¹¬¸ô ³¿¨ò ëð ³å íë ³ ·² ¸§¾®·¼ ³±¼»
©·¬¸ »®ª± ¿¨»

Í·¹²¿´ ±«¬°«¬ ××

¡ Ì§°» Ý±²¬®±´´»® ®»´»¿» ø½±²¬¿½¬÷ô
ÚÓóÎÛßÜÇ ±«¬°«¬ ø½±²¬¿½¬÷

¡ Ú«²½¬·±² Ü®·ª» ¼·½±²²»½¬·±² º±®
±°»®¿¬·±² ª·¿ ½±²¬¿½¬ ®»´¿§ô
Ü¿¬¿ »¬ ®»¿¼§ º±® ´·²µ ©·¬¸
Û³»®¹»²½§ ÍÌÑÐ

¡ Ô±¿¼ ï ßñëð Êñíð Êß ÜÝ

êÛÍé íëéóìßØðïóðßÛð

Í·¹²¿´ ±«¬°«¬ ×××

¡ Ì§°» ß²¿´±¹ ±«¬°«¬

¡ Ú«²½¬·±² Ü®·ª» ·²¬»®º¿½» º±® ¿²¿´±¹
¼®·ª»æ »¬°±·²¬ ±«¬°«¬ º±® ¼®·ª»

¡ Ñ«¬°«¬ ª±´¬¿¹» óïð ¬± õïð Ê

¡ Ñ«¬°«¬ ½«®®»²¬ óí ¬± õí ³ß

¡ Ý¿¾´» ´»²¹¬¸ô ³¿¨ò íë ³

×±´¿¬·±² 

×±´¿¬·±²ô ¼·¹·¬¿´ ±«¬°«¬

¡ Ù¿´ª¿²·½ ·±´¿¬·±²ô ¼·¹·¬¿´
±«¬°«¬

Ç»

Ù¿´ª¿²·½ ·±´¿¬·±²ô ¼·¹·¬¿´ ·²°«¬

¡ ¹¿´ª¿²·½ ·±´¿¬·±²ô ¼·¹·¬¿´ ·²°«¬ Ç»

Ü·³»²·±² ¿²¼ ©»·¹¸¬ 

É·¼¬¸ îðð ³³

Ø»·¹¸¬ ïîë ³³

Ü»°¬¸ ïïè ³³

É»·¹¸¬ 

É»·¹¸¬ô ¿°°®±¨ò ïôîðð ¹

ÚÓ íëéóî °±·¬·±²·²¹ ³±¼«´» Þ÷ êÛÍé íëéóìßØðïóðßÛð

Þ¿·½ «²·¬

Í§¬»³ º·®³©¿®»

·²½´ò ½±²º·¹«®¿¬·±² °¿½µ¿¹» ±² 
ÝÜóÎÑÓô Ù»®³¿²ô Û²¹´·¸ô 
Ú®»²½¸ô ×¬¿´·¿²ô ½±²·¬·²¹ ±º 
»¯«·°³»²¬ ³¿²«¿´ ø»´»½¬®±²·½÷ô 
½±²º·¹«®·²¹ ±º¬©¿®» ø°¿®¿³»¬»®ó
·¦¿¬·±² ½®»»²º±®³ô ¬¿²¼¿®¼ 
¾´±½µô ±°»®¿¬±® ½±²¬®±´ ¿²¼ 
³±²·¬±®·²¹ ½®»»²º±®³ º±® 
ÑÐïéñÑÐîé÷

ÚÓ íëéóîÔ §¬»³ º·®³©¿®» êÛÍé íëéóìßØðíóíßÛð

Ñ² ³»³±®§ ½¿®¼

ÚÓ íëéóîÔÈ §¬»³ º·®³©¿®» êÛÍé íëéóìÞØðíóíßÛð

É·¬¸ ¿¼¼·¬·±²¿´ º«²½¬·±²å ±² 
³»³±®§ ½¿®¼

ÚÓ íëéóØ §¬»³ º·®³©¿®» êÛÍé íëéóìÝØðíóíßÛð

É·¬¸ ¿¼¼·¬·±²¿´ º«²½¬·±² º±® ¬¸» 
¸¿²¼´·²¹ »½¬±®å ±² ³»³±®§ ½¿®¼

ÚÓ íëéóî ³¿²«¿´

Ù»®³¿² êÛÍé íëéóìßØððóèßÙð

Û²¹´·¸ êÛÍé íëéóìßØððóèÞÙð

Ú®»²½¸ êÛÍé íëéóìßØððóèÝÙð

×¬¿´·¿² êÛÍé íëéóìßØððóèÛÙð

Û¼·¬ ÚÓ êÚÝë îêíóðßßðíóðßÞð

Ð®±¹®¿³ »¼·¬±® º±® »¼·¬·²¹ô 
´±¿¼·²¹ ¿²¼ ¿ª·²¹ ÒÝ °®±¹®¿³ 
©·¬¸ ¬¸» ¬¿²¼¿®¼ °®±¹®¿³³·²¹ 
¼»ª·½»ñÐÝå Ù»®³¿²ñÛ²¹´·¸ô ±² 
ÝÜóÎÑÓ

Ý±²²»½¬·²¹ ½¿¾´» ¿²¼ 
»²½±¼»®

»» ½¿¬¿´±¹ ÒÝ êðô Ýß ðï ±® ·² 
¬¸» ßúÜ Ó¿´´

Ú®±²¬ ½±²²»½¬±®

ìðó°·²ô ©·¬¸ ½®»© ½±²¬¿½¬

¡ ï «²·¬ êÛÍé íçîóïßÓððóðßßð

¡ ïðð «²·¬ êÛÍé íçîóïßÓððóïßÞð

ìðó°·²ô ©·¬¸ ½¿¹» ½´¿³° ¬»®³·²¿´

¡ ï «²·¬ êÛÍé íçîóïÞÓðïóðßßð

¡ ïðð «²·¬ êÛÍé íçîóïÞÓðïóïßÞð

Þ¿½µó«° ¾¿¬¬»®§ êÛÍé çéïóïßßððóðßßð

Ô·ó×±²ô íòê Êñðòçë ß¸

Í·¹²¿´ ½¿¾´»

Ð®»ó¿»³¾´»¼ º±® ÍÍ× ¿¾±´«¬» 
»²½±¼»®ô ËÔñÜÛÍ×Òß

êÚÈë ðéîóîÝÝïïóéééé

Ð®»ó¿»³¾´»¼ º±® ÌÌÔ »²½±¼»® 
êÚÈîððïóïô ËÔñÜÛÍ×Òß

êÚÈë ðéîóîÝÜðïóéééé

Ð®»ó¿»³¾´»¼ º±® ÌÌÔ »²½±¼»® 
îì Êô ËÔñÜÛÍ×Òß

êÚÈë ðéîóîÝÜîìóéééé

Ô»²¹¬¸ ½±¼» »» ÚÓ íëïô °¿¹» ìñïëì

ITEM 508



Î»ª·»¼æ Ú»¾®«¿®§ ïçô îððç

×²¬®±¼«½¬·±² ¬± Ý·®½«·¬ Ð®±¬»½¬·±²×²¬®±¼«½¬·±² ¬± Ý·®½«·¬ Ð®±¬»½¬·±²
Ì®¿²·»²¬±´±¹§

îêê
w îððç Ô·¬¬»´º«»ô ×²½ò

ß¨·¿´ Ô»¿¼ ú Ý¿®¬®·¼¹» Ú«»

îïé Í»®·»
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imagination at work

GE

Built-in features
Built-in simplicity
Built for constant torque

AF-650 GP™ General Purpose Drives

16265 Variable Frequency
7.5HP ASU-8004 ,  
25HP Pump1 Pump 2



A rock-solid aluminum base is integrated
with the back panel to provide high
mechanical stability and the fan is
quickly accessible to make cleaning
easy.
• Available up to 50HP @ 208/230,

up to 1200HP @ 460V, and up to
1350HP @ 575V and 690V

• Designed for ambient temperatures
up to 50°C

• Built-in DC link reactor ensures very
low harmonic disturbance of the
power supply

• Compliance with major international
standards CE, UL, cUL, C-Tick

Fully functional, fully ready
• Self protecting features
• 150% current overload up to 1 minute
• Flying start (catch a spinning motor)
• Precise stop function 
• Electronic thermal overload
• Easy to use PC software
• Energy monitoring feature 
• Modbus RTU built-in
• Speed and process PID controls 
• Advanced brake control 
• 24V encoder feedback built-in

Stand-alone drive types
For drives rated up to and including
100HP
• IP20/chassis
• IP21/NEMA 1 Field Installed Kit
• IP66/NEMA 4
For drives rated 125HP or more
• IP00/chassis
• IP21/NEMA 1
For all drives
• IP54 /55/NEMA 12

AF-650 GP™ General Purpose Drives

Built for constant torque

The AF-650 GP drive is designed for light and heavy duty control of mixers
and material handling applications. It also provides vector modes (advanced,
sensorless and closed loop) for those demanding torque applications. 
It’s just right for:
• Conveyors
• Mixers
• Agitators
• Lathes
• Spinning machines
• Machine tool
• Grinders
• Extruders
• Plastic injection molding machines
• Constant displacement pumps
• Woodworking machines

230V

460V

575/690V

General Purpose AF-650 GP™

3 Hp5 10 50 60 135012001000



The removable keypad, common to all AF-6 Series drives, is your
window into all programming and information elements.

The keypad INFO key provides full-text, context-sensitive information to make programming easier
and can eliminate the need for printed manuals. In most cases, start-up can be completed in less
than 5 minutes – saving you valuable time.

You can set up one drive and then copy settings to other drives using the hot pluggable feature,
eliminating the need for duplicate programming.

The Quick Menu provides easy access to all the 
basic settings and the controller.

• Hot pluggable
• Illuminated LCD display
• Parameters & their values
• Unit indications 
• Rotation direction indication
• Set-up indication
• Custom user displays
• Trended charts display speed, torque, current
• Full alarm messages & descriptions

Actual size

AF-650 GP™ General Purpose Drives

Built-in simplicity speeds set-up



AF-650 GP™ General Purpose Drives

Standard features
Control card
Terminal blocks Pluggable, spring-loaded
Serial ports RS485 and USB ports
Control inputs 4/6 digital, 2 analog, 2 pulse, 1 encoder, 24Vdc
Control outputs 2 relay, 1 analog, 2 pulse
Safe stop input “Safe channel” meets the following global standards: 

EN954-1 according to category 0 of EN60204-1

Logic controller Built-in sequencer that can eliminate the need for PLCs or timers
Easy to learn, program and debug

DCT-10 software Familiar, intuitive interface
Option programming
On- and off-line utility
Real-time data collection
Process management interaction
USB, RS485 or Fieldbus communication
On-board help for each parameter
Logging of alarms and warnings
Easy fault history documentation

RFI filter Reduces interference 
A2 standard, A1 and B1 optional
Facilitates meeting CE EMC directives

DC Link Reactor Low harmonic emission: THID < 48%
No voltage drop, full output voltage 
Fulfills EN 61000-3-2/3-12
Displacement power factor (cos f ~ 1)
True power factor 0.9

Optional features
Plug-and-play option modules deliver application versatility so you 
can maximize performance and energy savings.

Networks Top or bottom cable entry
Profibus, DeviceNet, Ethernet IP and 
Modbus TCP/IP

General purpose I/O 3 digital and 2 analog inputs
2 digital and 1 analog outputs

Encoder Connects encoder feedback 
Encoder module supports
Incremental encoders
Power supply for encoders – 5 VDC
RS 422 interface



Resolver Supports brushless servo and flux vector controlled asynchronous motors
Primary voltage 4 - 8 Vrms
Primary frequency 2.5 kHz – 15 kHz
Primary current max 50 mA rms
Secondary input voltage 4 Vrms
Resolution 10 bit @ 4 Vrms input amplitude

Relay Adds 3 relay outputs
AC-1 Resistive load 240VAC, 2A
AC-15 Inductive load @ cos ? 0.4, 0.2 A
DC-1 Resistive load 240V AC 1A
DC-13 Inductive load @ cos ? 0.4, 0.1 A

Safe PLC interface Maintains integrity of dual wire Safe PLC safety link
Isolates safety link circuit from other standard logic inputs
Eliminates interference with the Safe PLC safety link sense signal

24 Vdc supply Powers control card and options
Allows serial communication, control, programming and diagnostics during power outages
Input voltage range: 24 V DC ± 15% (max. 37 V in 10 sec.)
Max. input current: 2.2 A
Input capacitance load: < 10 uF
Power-up delay: < 0.6 s

Brake resistors AF-650 GP only when purchased with optional built-in Brake Chopper
Provides dynamic braking torque up to 160%
10% duty cycle / 120 sec period
40% duty cycle / 120 sec period

Line / load reactors Filters switching frequency from drive output
Reduces motor’s audible noise
Eliminates dV/dt and Vpeak motor insulation stresses
Allows use of non-VFD rated motors

Harmonics filter Reduces AC line current distortion
Superior to 12 and 18 pulse solutions
Supplements built-in DC Link Reactor
Supported by GE harmonics calculation software

Backplate Completes heatsink cooling air channel
NEMA 1 (IP21) , NEMA 12 (IP55) 
IP65/66 (~NEMA 4) 

Conformal coating Protects electronics from aggressive atmospheres
Tested to ANSI/ISA S71.04-1985, Classes G3 and GX

Accessories
Remote display kit NEMA 4 (IP65) rating for remote mounting of keypad

Preassembled cable

NEMA 1 kits Converts IP20 chassis drive to IP21/NEMA 1
Includes field-installable top dust cover, bottom wiring box and bonding plate
Fits all drives ≤125HP



GE
41 Woodford Avenue
Plainville, CT 06062

www.geelectrical.com/drives

DET-577A (06/10)

AF-650 GP™ General Purpose Drives

Ratings, dimensions and specifications
Voltage HP Rating Output

Current (A)
Efficiency Watt

Loss (W)
GE Unit
Size Type Dimensions (in) Weight (lbs)kHz % Height Width Dept

230Vac

0.33 1.8 5 94 21 12 IP20 14.7 3.5 8.7 10.8
0.5 2.4 5 94 29 12 IP20 14.7 3.5 8.7 10.8
1 4.6 5 95 54 12 IP20 14.7 3.5 8.7 10.8
2 7.5 5 96 82 12 IP20 14.7 3.5 8.7 10.8
3 10.6 5 96 115 12 IP20 14.7 3.5 8.7 10.8
5 16.7 5 96 185 13 IP20 14.7 5.1 8.7 14.55
7.5 24.2 4 96.4 239 23 IP20 15.71 6.5 9.13 26.5
10 30.8 4 95.9 371 23 IP20 15.71 6.5 9.13 26.5
15 46.2 4 96.4 463 24 IP20 20.47 9.06 9.41 51.8
20 59.4 3 96 621 33 IP20 24.8 12.13 13.15 77.2
25 74.8 3 97 740 33 IP20 24.8 12.13 13.15 77.2
30 88 3 97 874 34 IP20 31.5 14.57 13.15 110.2
40 115 3 97 1143 34 IP20 31.5 14.57 13.15 110.2
50 143 3 97 1400 34 IP20 31.5 14.57 13.15 110.2

460Vac

0.5 1.3 5 93 35 12 IP20 14.7 3.5 8.7 10.8
1 2.4 5 96 46 12 IP20 14.7 3.5 8.7 10.8
2 4.1 5 97 62 12 IP20 14.7 3.5 8.7 10.8
3 5.6 5 97 88 12 IP20 14.7 3.5 8.7 10.8
5 10 5 97 124 12 IP20 14.7 3.5 8.7 10.8
7.5 13 5 97 187 13 IP20 14.7 5.1 8.7 14.55
10 16 5 97 255 13 IP20 14.7 5.1 8.7 14.55
15 24 4 98 291 23 IP20 15.71 6.5 9.13 26.5
20 32 4 98 379 23 IP20 15.71 6.5 9.13 26.5
25 37.5 4 98 444 24 IP20 20.47 9.06 9.41 51.8
30 44 4 98 547 24 IP20 20.47 9.06 9.41 51.8
40 61 3 98 570 24 IP20 20.47 9.06 9.41 51.8
50 73 3 98 697 33 IP20 24.8 12.13 13.15 77.2
60 90 3 98 891 33 IP20 24.8 12.13 13.15 77.2
75 106 3 98 1022 34 IP20 31.5 14.57 13.15 110.2
100 147 3 99 1232 34 IP20 31.5 14.57 13.15 110.2
125 160 3 97 2641 43 IP00 39.3 16.1 14.7 200.6
150 190 3 97 2995 43 IP00 39.3 16.1 14.7 200.6
200 240 3 97 3425 44 IP00 50.3 16.1 14.7 304.2
250 302 3 98 3910 44 IP00 50.3 16.1 14.7 304.2
300 361 3 98 4625 44 IP00 50.3 16.1 14.7 304.2
350 443 3 98 6005 52 IP00 59 23 19.5 611
450 540 2 98 6960 52 IP00 59 23 19.5 611
500 590 2 98 7691 52 IP00 59 23 19.5 611
550 678 2 98 8636 52 IP00 59 23 19.5 611
600 730 2 98 9492 61 IP21/NEMA 1 86.8 55.1 23.9 2214
650 780 2 98 10631 61 IP21/NEMA 1 86.8 55.1 23.9 2214
750 890 2 98 11263 61 IP21/NEMA 1 86.8 55.1 23.9 2214
900 1050 2 98 13172 62 IP21/NEMA 1 86.8 71 23.9 2748
1000 1160 2 98 14967 62 IP21/NEMA 1 86.8 71 23.9 2748
1200 1380 2 98 16392 62 IP21/NEMA 1 86.8 71 23.9 2748

For 575/690Vac data, consult www.geelectrical.com/drives

Information provided is subject to change without notice. Please verify all details with GE. All values are design or typical values when measured under
laboratory conditions, and GE makes no warranty or guarantee, express or implied, that such performance will be obtained under end-use conditions.

imagination at work
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Operating Instructions
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1 How to Read these Operating Instructions

1.1.1 How to Read these Operating Instructions

AF-650 GP is designed to provide high shaft performance on electrical motors. Please read this manual carefully for proper use. Incorrect handling of the frequency

converter may cause improper operation of the frequency converter or related equipment, shorten lifetime or cause other troubles.

These Operating Instructions will help you get started, install, program, and troubleshoot your AF-650 GP.

. AF-650 GP is a high performance frequency converter for asynchronous as well as permanent motors and handles various kinds of motor control principles such

as volts/hertz, advanced vector control, sensorless vector, and full flux vector control.

Chapter 1, How to Read these Operating Instructions, introduces the manual and informs you about the approvals, symbols, and abbreviations used in this

literature.

Chapter 2, Safety Instructions and General Warnings, entails instructions on how to handle the AF-650 GP correctly.

Chapter 3, How to Install, guides you through mechanical and technical installation.

Chapter 4, How to Program, shows you how to operate and program the AF-650 GP via the Keypad.

Chapter 5, General Specifications, contains technical data about AF-650 GP.

Chapter 6, Troubleshooting, assists you in solving problems that may occur when using AF-650 GP.

Available Literature for AF-650 GP

- The AF-650 GP Design Guide entails all technical information about the drive design and applications including encoder, resolver and relay options.

- The AF-650 GP Profibus Operating Instructions provide the information required for controlling, monitoring and programming the drive via a Profibus

network.

- The AF-650 GP DeviceNet Operating Instructions provide the information required for controlling, monitoring and programming the drive via a DeviceNet

network.

- The AF-650 GP DCT 10  Operating Instructions provide information for installation and use of the software on a PC.

- The AF-650 GP IP21 / Nema 1 kit Instruction provides information for installing the IP21 / Nema 1 field installed option kits..

- The AF-650 GP 24 V DC Backup Instruction provides information for installing the 24 V DC Backup option.

GE technical literature is also available online at www.geelectrical/drives.

 

1.1.2 Approvals 

AF-650 GP Operating Instructions

3

  1



1.1.3 Symbols 

Symbols used in this Operating Instructions.

NB!

Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

∗ Indicates default setting

 

1.1.4 Abbreviations 

Alternating current AC
American wire gauge AWG
Ampere/AMP A
Current limit ILIM

Degrees Celsius °C
Direct current DC
Drive Control Tool PC Software DCT 10
Drive Dependent D-TYPE
Electro Magnetic Compatibility EMC
Electronic Thermal Overload Elec. OL
Gram g
Hertz Hz
Kilohertz kHz
Meter m
Millihenry Inductance mH
Milliampere mA
Millisecond ms
Minute min
Nanofarad nF
Newton Meters Nm
Nominal motor current IM,N

Nominal motor frequency fM,N

Nominal motor power PM,N

Nominal motor voltage UM,N

Parameter par.
Protective Extra Low Voltage PELV
Printed Circuit Board PCB
Rated Inverter Output Current IINV

Revolutions Per Minute RPM
Regenerative terminals Regen
Second s
Synchronous Motor Speed ns

Torque limit TLIM

Volts V

AF-650 GP Operating Instructions
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2 Safety Instructions and General Warning

Equipment containing electrical components may not be disposed of together with domestic waste.
It must be separately collected with electrical and electronic waste according to local and currently valid legislation.

 

The DC link capacitors remain charged after power has been disconnected. To avoid electrical shock hazard, disconnect the frequency con-

verter from mains before carrying out maintenance. When using a PM-motor, make sure it is disconnected. Before doing service on the

frequency converter wait at least the amount of time indicated below:

380 - 500 V 0.25 - 7.5 kW 4 minutes
 11 - 75 kW 15 minutes
 90 - 200 kW 20 minutes
 250 - 800 kW 40 minutes
525 - 690 V 37 - 315 kW 20 minutes
 355 - 1000 kW 30 minutes

 

AF-650 GP

Operating Instructions

Software version: 4.9x

   

These Operating Instructions can be used for all AF-650 GP frequency converters with software version 4.9x.

The software version number can be seen from par. ID-43 Software Version.

 

2.1.1 High Voltage 

The voltage of the frequency converter is dangerous whenever the frequency converter is connected to mains. Incorrect installation or oper-

ation of the motor or frequency converter may cause damage to the equipment, serious personal injury or death. The instructions in this

manual must consequently be observed, as well as applicable local and national rules and safety regulations.

AF-650 GP Operating Instructions
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Installation in high altitudes

380 - 500 V: At altitudes above 3 km, please contact GE regarding PELV.

525 - 690 V: At altitudes above 2 km, please contact GE regarding PELV.

 

The voltage of the frequency converter is dangerous whenever connected to mains. Incorrect installation of the motor, frequency converter

or network may cause damage to the equipment, serious personal injury or death. Consequently, the instructions in this manual, as well as

national and local rules and safety regulations, must be complied with.

Safety Regulations

1. The mains supply to the frequency converter must be disconnected whenever repair work is to be carried out. Check that the mains supply has been

disconnected and that the necessary time has elapsed before removing motor and mains supply plugs.

2. The [OFF] button on the control panel of the frequency converter does not disconnect the mains supply and consequently it must not be used as a safety

switch.

3. The equipment must be properly earthed, the user must be protected against supply voltage and the motor must be protected against overload in

accordance with applicable national and local regulations.

4. The earth leakage current exceeds 3.5 mA.

5. Protection against motor overload is not included in the factory setting. If this function is desired, set par. F-10 Electronic Overload to data value Elec.

OL trip 1 [4] or data value Elec. OL warning 1 [3].

6. Do not remove the plugs for the motor and mains supply while the frequency converter is connected to mains. Check that the mains supply has been

disconnected and that the necessary time has elapsed before removing motor and mains plugs.

7. Please note that the frequency converter has more voltage sources than L1, L2 and L3, when load sharing (linking of DC intermediate circuit) or external

24 V DC are installed. Check that all voltage sources have been disconnected and that the necessary time has elapsed before commencing repair work.

 

2.1.2 General Warning 

Warning:

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains.

Also make sure that other voltage inputs have been disconnected, such as load-sharing (linkage of DC intermediate circuit), as well as the

motor connection for kinetic back-up.

Using AF-650 GP: wait at least 15 minutes.

Shorter time is allowed only if indicated on the nameplate for the specific unit.

Leakage Current

The earth leakage current from the frequency converter exceeds 3.5 mA. To ensure that the earth cable has a good mechanical connection

to the earth connection (terminal 95), the cable cross section must be at least 10 mm2 or 2 times rated earth wires terminated separately.

Residual Current Device

This product can cause a D.C. current in the protective conductor. Where a residual current device (RCD) is used for extra protection, only an

RCD of Type B (time delayed) shall be used on the supply side of this product.

Protective earthing of the AF-650 GP and the use of RCD's must always follow national and local regulations.

NB!

For vertical lifting or hoisting applications it is strongly recommended to ensure that the load can be stopped in case of an emergency or a malfunction of a

single part such as a contactor, etc.

If the frequency converter is in alarm mode or in an over voltage situation, the mechanical brake cuts in.

 

AF-650 GP Operating Instructions
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2.1.3 Before Commencing Repair Work 

1. Disconnect the frequency converter from mains

2. Disconnect DC bus terminals 88 and 89 from load share applications

3. Wait for discharge of the DC-link. See period of time on the warning label

4. Remove motor cable

 

2.1.4 Avoid Unintended Start 

While the frequency converter is connected to mains, the motor can be started/stopped using digital commands, bus commands, references or via the Keypad.

• Disconnect the frequency converter from mains whenever personal safety considerations make it necessary to avoid unintended start.

• To avoid unintended start, always activate the [OFF] key before changing parameters.

• An electronic fault, temporary overload, a fault in the mains supply, or lost motor connection may cause a stopped motor to start. Frequency converter

with Safe Stop provides protection against unintended start, if the Safe Stop Terminal 37 is on low voltage level or disconnected.

 

2.1.5 Safe Stop of AF-650 GP

The AF-650 GP can perform the safety function Safe Torque Off (As defined by IEC 61800-5-2) or Stop Category 0 (as defined in EN 60204-1).

It is designed and approved suitable for the requirements of Safety Category 3 in EN 954-1. This functionality is called Safe Stop. Prior to integration and use of

Safe Stop in an installation, a thorough risk analysis on the installation must be carried out in order to determine whether the Safe Stop functionality and safety

category are appropriate and sufficient. In order to install and use the Safe Stop function in accordance with the requirements of Safety Category 3 in EN 954-1,

the related information and instructions of the AF-650 GP Design Guide must be followed! The information and instructions of the Operating Instructions are not

sufficient for a correct and safe use of the Safe Stop functionality!

AF-650 GP Operating Instructions
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2.1.6 Safe Stop Installation

To carry out an installation of a Category 0 Stop (EN60204) in conform-

ance with Safety Category 3 (EN954-1), follow these instructions:

1. The bridge (jumper) between Terminal 37 and 24 V DC must be re-

moved. Cutting or breaking the jumper is not sufficient. Remove it

entirely to avoid short-circuiting. See jumper on illustration.

2. Connect terminal 37 to 24 V DC by a short-circuit protected cable.

The 24 V DC voltage supply must be interruptible by an EN954-1

Category 3 circuit interrupt device. If the interrupt device and the

frequency converter are placed in the same installation panel, you

can use a regular cable instead of a protected one.

3. The Safe Stop function only fulfills EN 954-1 Category 3 if it is pro-

tected by a Nema 12 or Nema 4 drive. Open Chassis or Nema 1

drives must be mounted in a Nema 12 or higher cabinet to meet

protection requirements for the Safe Stop functionality.
Illustration 2.1: Bridge jumper between terminal 37 and 24 VDC

The illustration below shows a Stopping Category 0 (EN 60204-1) with safety Category 3 (EN 954-1). The circuit interrupt is caused by an opening door contact.

The illustration also shows how to connect a non-safety related hardware coast.

Illustration 2.2: Illustration of the essential aspects of an installation to achieve a Stopping Category 0 (EN 60204-1) with safety Category 3 (EN 954-1).

 

2.1.7 IT Mains

par. SP-50 RFI Filter can be used to disable the factory installed A1/B1 RFI filter option. If this is done it will reduce the RFI performance to A2 level. For the 525 -

690 V frequency converters, par. SP-50 RFI Filter is not available as there is no A1/B1 Factory Installed RFI Filter option.

AF-650 GP Operating Instructions

8

2  



3 How to Install

3.1.1 About How to Install

This chapter covers mechanical and electrical installations to and from power terminals and control card terminals.

Electrical installation of options is described in the relevant Operating Instructions and Design Guide.

 

3.1.2 How to Get Started

AF-650 GP is designed to achieve a quick installation by following the steps described below.

Read the safety instructions before installing the unit.

Mechanical Installation

• Mechanical mounting

Electrical Installation

• Connection to Mains and Protecting Earth

• Motor connection and cables

• Fuses and circuit breakers

• Control terminals - cables

Quick setup

• Keypad

• Auto Tuning of drive

• Programming

Illustration 3.1: Diagram showing basic installation including mains, motor,

start/stop key, and potentiometer for speed adjustment.

AF-650 GP Operating Instructions
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Mechanical Dimensions, 1X Unit Sizes

12/13 15

Unit Sizes 12 13 15
0.25-3 kW
(200-240 V)
0.37-4.0 kW

(380-480/ 500 V)
0.75-4 kW
(525-600 V)

3.7 kW
(200-240 V)
5.5-7.5 kW

(380-480/ 500 V)
5.5-7.5 kW
(525-600 V)

0.25-3.7 kW
(200-240 V)
0.37-7.5 kW

(380-480/ 500 V)
0.75-7.5 kW
(525-600 V)

IP
NEMA

20
Chassis

21
Nema 1

20
Chassis

21
Nema 1

55/66
Nema 12/Nema 4

Height
Height of back plate A 268 mm 375 mm 268 mm 375 mm 420 mm
Height with de-coupling plate A 374 mm 374 mm - -
Distance between mounting holes a 257 mm 350 mm 257 mm 350 mm 402 mm
Width
Width of back plate B 90 mm 90 mm 130 mm 130 mm 242 mm
Width of back plate with one C option B 130 mm 130 mm 170 mm 170 mm 242 mm
Width of back plate with two C options B 150 mm 150 mm 190 mm 190 mm 242 mm
Distance between mounting holes b 70 mm 70 mm 110 mm 110 mm 215 mm
Depth
Depth without option A/B C 205 mm 207 mm 205 mm 207 mm 195 mm
With option A/B C 220 mm 222 mm 220 mm 222 mm 195 mm
Screw holes

c 8.0 mm 8.0 mm 8.0 mm 8.0 mm 8.25 mm
d ø11 mm ø11 mm ø11 mm ø11 mm ø12 mm
e ø5.5 mm ø5.5 mm ø5.5 mm ø5.5 mm ø6.5 mm
f 9 mm 9 mm 9 mm 9 mm 9 mm

Max weight 4.9 kg 5.3 kg 6.6 kg 7.0 kg 13.5/14.2 kg

AF-650 GP Operating Instructions
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Mechanical Dimensions, 2X Unit Sizes

21/22 23 24

Unit Sizes 21 22 23 24
5.5-7.5 kW
(200-240 V)
11-15 kW

(380-480/500 V)
11-15 kW

(525-600 V)

11 kW
(200-240 V)
18.5-22 kW

(380-480/ 500 V)
18.5-22 kW
(525-600 V)

5.5-7.5 kW
(200-240 V)
11-15 kW

(380-480/500 V)
11-15 kW

(525-600 V)

11-15 kW
(200-240 V)
18.5-30 kW

(380-480/ 500 V)
18.5-30 kW
(525-600 V)

IP
NEMA

21/ 55/66
Nema 1/Nema 12

55/66
Nema 12/Nema 4

20
Chassis

20
Chassis

Height
Height of back
plate A 480 mm 650 mm 399 mm 520 mm

Height with de-
coupling plate A - - 420 mm 595 mm

Distance between
mounting holes a 454 mm 624 mm 380 mm 495 mm

Width
Width of back plate B 242 mm 242 mm 165 mm 230 mm
Width of back plate
with one C option B 242 mm 242 mm 205 mm 230 mm

Width of back plate
with two C options B 242 mm 242 mm 225 mm 230 mm

Distance between
mounting holes b 210 mm 210 mm 140 mm 200 mm

Depth
Depth without op-
tion A/B C 260 mm 260 mm 249 mm 242 mm

With option A/B C 260 mm 260 mm 262 mm 242 mm
Screw holes

c 12 mm 12 mm 8 mm
d ø19 mm ø19 mm 12 mm
e ø9 mm ø9 mm 6.8 mm 8.5 mm
f 9 mm 9 mm 7.9 mm 15 mm

Max weight 23 kg 27 kg 12 kg 23.5 kg

AF-650 GP Operating Instructions
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Mechanical Dimensions,3X Unit Sizes

31/ 32 33/ 34

Unit Sizes 31 32 33 34
15-22 kW

(200-240 V)
30-45 kW

(380-480/ 500 V)
30-45 kW

(525-600 V)

30-37 kW
(200-240 V)
55-75 kW

(380-480/ 500 V)
55-90

kW (525-600 V)

18.5-22 kW
(200-240 V)
37-45 kW

(380-480/ 500 V)
37-45 kW

(525-600 V)

30-37 kW
(200-240 V)
55-75 kW

(380-480/ 500 V)
55-90 kW

(525-600 V)
IP
NEMA

55/66
Nema 12/Nema 4

55/66
Nema 12/Nema 4

20
Chassis

20
Chassis

Height
Height of back plate A 680 mm 770 mm 550 mm 660 mm
Height with de-cou-
pling plate A 630 mm 800 mm

Distance between
mounting holes a 648 mm 739 mm 521 mm 631 mm

Width
Width of back plate B 308 mm 370 mm 308 mm 370 mm
Width of back plate
with one C option B 308 mm 370 mm 308 mm 370 mm

Width of back plate
with two C options B 308 mm 370 mm 308 mm 370 mm

Distance between
mounting holes b 272 mm 334 mm 270 mm 330 mm

Depth
Depth without op-
tion A/B C 310 mm 335 mm 333 mm 333 mm

With option A/B C 310 mm 335 mm 333 mm 333 mm
Screw holes

c 12.5 mm 12.5 mm
d ø19 mm ø19 mm
e ø9 mm ø9 mm 8.5 mm 8.5 mm
f 9.8 mm 9.8 mm 17 mm 17 mm

Max weight 45 kg 65 kg 35 kg 50 kg
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Accessory Bags: Find the following parts included in the frequency converter accessory bags

 

Unit Sizes 22 and 23, IP20 Open Chassis Unit Size 15, Nema 12 or Nema 4  

Unit Sizes 21 and 22
IP55/Type 12 Unit Size 23, IP20 Open Chassis Unit Size 24, IP20 Open Chassis

Unit Sizes 31 and 32, IP55/Nema 12, IP66/Nema 4 Unit Size 23, IP20 Open Chassis Unit Size 24, IP20 Open Chassis
1 + 2 only available in units with brake chopper. For DC link connection (Load sharing) the connector 1 can be ordered separately
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3.2 Mechanical Installation

3.2.1 Mechanical mounting 

All IP20 .

If the P21/Nema 1 field installed option kits are installed, there must be a clearance of a minimum of 50mm or 2 inches between drives.

For optimal cooling conditions allow a free air passage above and below the frequency converter. See table below.

Air passage for different Unit Sizes

Unit
Size: 12 13 15 21 22 23 24 31 32 33 34

a (mm): 100 100 100 200 200 200 200 200 225 200 225

b (mm): 100 100 100 200 200 200 200 200 225 200 225

Table 3.1:

1. Drill holes in accordance with the measurements given.

2. You must provide screws suitable for the surface on which you want to mount the frequency converter. Retighten all four screws.

Table 3.2: Mounting Unit Sizes 15, 21, 22, 23, 24, 31, 32, 33 and 34 on a non-solid back wall, the drive must be provided with a back plate A due to insufficient

cooling air over the heat sink.
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3.2.2 Panel Through Mounting

A Panel Through Mount Kit is available for frequency converter series AF-600 FP, .

In order to increase heatsink cooling and reduce panel depth, the frequency converter may be mounted in a through panel. Furthermore the in-built fan can then

be removed.

The kit is available for Unit Sizes 15 through 32 (230V, 1/3 to 50HP and 460V/575V 1/2 to 100HP) .

NB!

This kit cannot be used with cast front covers. No cover or imminent plastic cover must be used instead.

For more information please contact GE.
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3.3 Electrical Installation

NB!

Cables General

All cabling must comply with national and local regulations on cable cross-sections and ambient temperature. Copper (60/75°C) conductors are recommended.

Aluminium Conductors

Terminals can accept aluminium conductors but the conductor surface has to be clean and the oxidation must be removed and sealed by neutral acid-free

Vaseline grease before the conductor is connected.

Furthermore the terminal screw must be retightened after two days due to softness of the aluminium. It is crucial to keep the connection a gas tight joint, otherwise

the aluminium surface will oxidize again.

Tightening-up Torque
Unit Size 200 - 240 V 380 - 500 V 525 - 690 V Cable for: Tightening up torque
11 0.25-1.5 kW 0.37-1.5 kW - Mains, Brake resistor, load sharing, Motor ca-

bles
0.5-0.6 Nm

12 0.25-2.2 kW 0.37-4 kW 0.75-4 kW
13 3-3.7 kW 5.5-7.5 kW 5.5-7.5 kW
15 3-3.7 kW 5.5-7.5 kW 0.75-7.5 kW
21 5.5-7.5 kW 11-15 kW - Mains, Brake resistor, load sharing, Motor ca-

bles
1.8 Nm

Relay 0.5-0.6 Nm
Earth 2-3 Nm

22 11 kW 18.5-22 kW - Mains, Brake resistor, load sharing cables 4.5 Nm
Motor cables 4.5 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

23 5.5-7.5 kW 11-15 kW - Mains, Brake resistor, load sharing, Motor ca-
bles

1.8 Nm

Relay 0.5-0.6 Nm
Earth 2-3 Nm

24 11-15 kW 18.5-30 kW - Mains, Brake resistor, load sharing, Motor ca-
bles

4.5 Nm

Relay 0.5-0.6 Nm
Earth 2-3 Nm

31 15-22 kW 30-45 kW - Mains, Brake resistor, load sharing cables 10 Nm
Motor cables 10 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

32 30-37 kW 55-75 kW - Mains, motor cables 14 Nm (up to 95 mm2)
24 Nm (over 95 mm2)

Load Sharing, brake cables 14 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

33 18.5-22 kW 30-37 kW - Mains, Brake resistor, load sharing, Motor ca-
bles

10 Nm

Relay 0.5-0.6 Nm
Earth 2-3 Nm

34 37-45 kW 55-75 kW - Mains, motor cables 14 Nm (up to 95 mm2)
24 Nm (over 95 mm2)

Load Sharing, brake cables 14 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

 

3.3.1 Removal of Knockouts for Extra Cables 

1. Remove cable entry from the frequency converter (Avoiding foreign parts falling into the frequency converter when removing knockouts)

2. Cable entry has to be supported around the knockout you intend to remove.

3. The knockout can now be removed with a strong mandrel and a hammer.

4. Remove burrs from the hole.

5. Mount Cable entry on frequency converter.
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3.3.2 Connection to Mains and Earthing

NB!

The plug connector for power is plugable on frequency converters up to 7.5 kW.

1. Fit the two screws in the de-coupling plate, slide it into place and tighten the screws.

2. Make sure the frequency converter is properly earthed. Connect to earth connection (terminal 95). Use screw from the accessory bag.

3. Place plug connector 91(L1), 92(L2), 93(L3) from the accessory bag onto the terminals labelled MAINS at the bottom of the frequency converter.

4. Attach mains wires to the mains plug connector.

5. Support the cable with the supporting enclosed brackets.

NB!

Check that mains voltage corresponds to the mains voltage of the name plate.

IT Mains

Do not connect 400 V frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than 440 V.

The earth connection cable cross section must be at least 10 mm2 or 2 x rated mains wires terminated separately according to EN 50178.

The mains connection is fitted to the mains switch if this is included.

Mains connection for Unit Sizes 12 and 13 IP20 Open Chassis drive types

(230V to 5HP, 460V/575V to 10HP):
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Mains connector (IP 55/66)Unit Size 15 Nema 12 or Nema 4 drive types

(230V to 5HP, 460V/575V to 10HP)

Illustration 3.2: Mains connection for unit sizes 21 and 22 Nema 12 or Nema

4 drive types (230V, 7.5 to 15HP, 460V/575V, 15 to 30HP).
Illustration 3.3: Mains connection for unit size 23 IP20 Open Chassis drive

type (230V, 7.5 to 10HP, 460V/575V, 15 to 25HP).

Illustration 3.4: Mains connection for unit size 24 IP20 Open Chassis drive

type (230V, 15 to 20HP, 460V/575V, 25 to 40HP).

Illustration 3.5: Mains connection for unit sizes 31 and 32 Nema 12 or Nema

4 drive types (230V, 20 to 50HP, 460V, 40 to 100HP, 575V, 40 to 125HP).
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Illustration 3.6: Mains connection for unit size 33 IP20 Open Chassis drive

type (230V, 25 to 30HP, 460V/575V, 50 to 60HP).

Illustration 3.7: Mains connection for unit size 34 IP20 Open Chassis drive

type (230V, 40 to 50HP, 460V, 75 to 100HP, 575V, 75 to 125HP).

 

3.3.3 Motor Connection 

NB!

Use a screened/armoured motor cable to comply with EMC emission specifications. For more information, see EMC Test Results.

See section General Specifications for correct dimensioning of motor cable cross-section and length.

Screening of cables: Avoid installation with twisted screen ends (pigtails). If it is necessary to break the screen to install a motor isolator or motor contactor, the

screen must be continued at the lowest possible HF impedance.

Connect the motor cable screen to both the decoupling plate of the frequency converter and to the metal housing of the motor.

Make the screen connections with the largest possible surface area (cable clamp). This is done by using the supplied installation devices in the frequency converter.

If it is necessary to split the screen to install a motor isolator or motor relay, the screen must be continued with the lowest possible HF impedance.

Cable-length and cross-section: The frequency converter has been tested with a given length of cable and a given cross-section of that cable. If the cross-section

is increased, the cable capacitance - and thus the leakage current - may increase, and the cable length must be reduced correspondingly. Keep the motor cable

as short as possible to reduce the noise level and leakage currents.

Switching frequency: When frequency converters are used together with Sine-wave filters to reduce the acoustic noise from a motor, the switching frequency

must be set according to the Sine-wave filter instruction in par. F-26 Motor Noise (Carrier Freq).

1. Fasten decoupling plate to the bottom of the frequency converter with screws and washers from the accessory bag.

2. Attach motor cable to terminals 96 (U), 97 (V), 98 (W).

3. Connect to earth connection (terminal 99) on decoupling plate with screws from the accessory bag.

4. Insert plug connectors 96 (U), 97 (V), 98 (W) (up to 7.5 kW) and motor cable to terminals labelled MOTOR.

5. Fasten screened cable to decoupling plate with screws and washers from the accessory bag.

All types of three-phase asynchronous standard motors can be connected to the frequency converter. Normally, small motors are star-connected (230/400 V, Y).

Large motors are normally delta-connected (400/690 V, Δ). Refer to the motor name plate for correct connection mode and voltage.
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Illustration 3.8: Motor connection for units sizes 12 and 13 IP20 Open Chassis

drive types (230V to 5HP, 460V/575V to 10HP)

Illustration 3.9: Motor connection for unit size 15 Nema 12 or Nema 4 drive

types (230V to 5HP, 460V/575V to 10HP)

Illustration 3.10: Motor connection for unit sizes 21 and 22 Nema 12 or Nema

4 drive types (230V, 7.5 to 15HP, 460V/575V, 15 to 30HP)
Illustration 3.11: Motor connection for for unit size 23 IP20 Open Chassis

drive type (230V, 7.5 to 10HP, 460V/575V, 15 to 25HP).

Illustration 3.12: Motor connection for for unit size 24 IP20 Open Chassis

drive type (230V, 15 to 20HP, 460V/575V, 25 to 40HP).
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Illustration 3.13: Motor connection for unit sizes 31 and 32 Nema 12 or Nema

4 drive types (230V, 20 to 50HP, 460V, 40 to 100HP, 575V, 40 to 125HP)

Illustration 3.14: Motor connection for unit sizes 33 and 34 IP20 Open Chas-

sis drive types (230V, 25 to 50HP, 460V, 50 to 100HP, 575V, 50 to 125HP).

Illustration 3.15: Cable entry holes for unit size 21. The suggested use of the

holes are purely recommendations and other solutions are possible.

Illustration 3.16: Cable entry holes for unit size 22. The suggested use of the

holes are purely recommendations and other solutions are possible.

Illustration 3.17: Cable entry holes for unit size 31. The suggested use of the

holes are purely recommendations and other solutions are possible.

Illustration 3.18: Cable entry holes for unit size 32. The suggested use of the

holes are purely recommendations and other solutions are possible.

Term. no. 96 97 98 99   
 U V W PE1)  Motor voltage 0-100% of mains voltage.

3 wires out of motor  
 U1 V1 W1

PE1)  Delta-connected
W2 U2 V2  6 wires out of motor

 U1 V1 W1 PE1)  Star-connected U2, V2, W2
U2, V2 and W2 to be interconnected separately.

1)Protected Earth Connection
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3.3.4 Fuses 

Branch circuit protection:

In order to protect the installation against electrical and fire hazard, all branch circuits in an installation, switch gear, machines etc., must be short-circuited and

overcurrent protected according to national/international regulations.

Short-circuit protection:

The frequency converter must be protected against short-circuit to avoid electrical or fire hazard. GE recommends using the fuses mentioned below to protect

service personnel and equipment in case of an internal failure in the drive. The frequency converter provides full short-circuit protection in case of a short-circuit

on the motor output.

Overcurrent protection:

Provide overload protection to avoid fire hazard due to overheating of the cables in the installation. Fuses or circuit breakers can be used to provide the overcurrent

protection in the installation. Overcurrent protection must always be carried out according to national regulations.

The AF-650 GP drive is suitable in a circuit capable of supplying a maximum of 100,000 Arms (symmetrical), 500 V maximum.

Non UL compliance

If UL/cUL is not to be complied with, we recommend using the following fuses, which will ensure compliance with EN50178:

In case of malfunction, not following the recommendation may result in unnecessary damage to the frequency converter.

AF-650 GP Max. fuse size1) Voltage Type
1/3 to 1 HP 10A 200-240 V type gG
2 to 3 HP 20A 200-240 V type gG
5 HP 32A 200-240 V type gG
7.5 to 10 HP 63A 380-500 V type gG
15 HP 80A 380-500 V type gG

20 to 25 HP 125A 380-500 V type gG
30 HP 160A 380-500 V type aR
40 HP 200A 380-500 V type aR
50 HP 250A 380-500 V type aR

1) Max. fuses - refer to national/international regulations to select an appropriate fuse size.

AF-650 GP Max. fuse size1) Voltage Type
3 to 5 HP 10A 380-500 V type gG
3 to 5 HP 20A 380-500 V type gG
7.5 to 10 HP 32A 380-500 V type gG
15 to 25 HP 63A 380-500 V type gG
30 HP 80A 380-500 V type gG
40 HP 100A 380-500 V type gG
50 HP 125A 380-500 V type gG
60 HP 160A 380-500 V type aR
75 to 100 HP 250A 380-500 V type aR
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UL Compliance

200-240 V

AF-650 GP Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
HP Type RK1 Type J Type T Type CC Type CC Type CC
1/3 to 1/2 HP KTN-R05 JKS-05 JJN-06 FNQ-R-5 KTK-R-5 LP-CC-5
1 HP KTN-R10 JKS-10 JJN-10 FNQ-R-10 KTK-R-10 LP-CC-10
2 HP KTN-R15 JKS-15 JJN-15 FNQ-R-15 KTK-R-15 LP-CC-15
3 HP KTN-R20 JKS-20 JJN-20 FNQ-R-20 KTK-R-20 LP-CC-20
5 HP KTN-R30 JKS-30 JJN-30 FNQ-R-30 KTK-R-30 LP-CC-30
7.5 HP KTN-R50 KS-50 JJN-50 - - -
10 HP KTN-R60 JKS-60 JJN-60 - - -
15 HP KTN-R80 JKS-80 JJN-80 - - -
20 to 25 HP KTN-R125 JKS-150 JJN-125 - - -

AF-650 GP SIBA Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

HP Type RK1 Type RK1 Type CC Type RK1
1/3 to 1/2 HP 5017906-005 KLN-R05 ATM-R05 A2K-05R
1 HP 5017906-010 KLN-R10 ATM-R10 A2K-10R
2 HP 5017906-016 KLN-R15 ATM-R15 A2K-15R
3 HP 5017906-020 KLN-R20 ATM-R20 A2K-20R
5 HP 5012406-032 KLN-R30 ATM-R30 A2K-30R
7.5 HP 5014006-050 KLN-R50 - A2K-50R
10 HP 5014006-063 KLN-R60 - A2K-60R
15 HP 5014006-080 KLN-R80 - A2K-80R
20 to 25 HP 2028220-125 KLN-R125 - A2K-125R

AF-650 GP Bussmann SIBA Littel fuse Ferraz-
Shawmut

HP Type JFHR2 Type RK1 JFHR2 JFHR2
30 HP FWX-150 2028220-150 L25S-150 A25X-150
40 HP FWX-200 2028220-200 L25S-200 A25X-200
50 HP FWX-250 2028220-250 L25S-250 A25X-250

KTS-fuses from Bussmann may substitute KTN for 240 V frequency converters.

FWH-fuses from Bussmann may substitute FWX for 240 V frequency converters.

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240 V frequency converters.

L50S fuses from LITTEL FUSE may substitute L50S fuses for 240 V frequency converters.

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V frequency converters.

A50X fuses from FERRAZ SHAWMUT may substitute A25X for 240 V frequency converters.

380-500 V

AF-650 GP Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
HP Type RK1 Type J Type T Type CC Type CC Type CC
1/2 to 1 HP KTS-R6 JKS-6 JJS-6 FNQ-R-6 KTK-R-6 LP-CC-6
2 to 3 HP KTS-R10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
5 HP KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20
7.5 HP KTS-R25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25
10 HP KTS-R30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30
15 HP KTS-R40 JKS-40 JJS-40 - - -
20 HP KTS-R50 JKS-50 JJS-50 - - -
25 HP KTS-R60 JKS-60 JJS-60 - - -
30 HP KTS-R80 JKS-80 JJS-80 - - -
40 HP KTS-R100 JKS-100 JJS-100 - - -
50 HP KTS-R125 JKS-150 JJS-150 - - -
60 HP KTS-R150 JKS-150 JJS-150 - - -
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AF-650 GP SIBA Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

HP Type RK1 Type RK1 Type CC Type RK1
1/2 to 1 HP 5017906-006 KLS-R6 ATM-R6 A6K-6R
2 to 3 HP 5017906-010 KLS-R10 ATM-R10 A6K-10R
5 HP 5017906-020 KLS-R20 ATM-R20 A6K-20R
7.5 HP 5017906-025 KLS-R25 ATM-R25 A6K-25R
10 HP 5012406-032 KLS-R30 ATM-R30 A6K-30R
15 HP 5014006-040 KLS-R40 - A6K-40R
20 HP 5014006-050 KLS-R50 - A6K-50R
25 HP 5014006-063 KLS-R60 - A6K-60R
30 HP 2028220-100 KLS-R80 - A6K-80R
40 HP 2028220-125 KLS-R100 - A6K-100R
50 HP 2028220-125 KLS-R125 - A6K-125R
60 HP 2028220-160 KLS-R150 - A6K-150R

AF-650 GP Bussmann Bussmann Bussmann Bussmann
HP JFHR2 Type H Type T JFHR2
75 HP FWH-200 - - -
100 HP FWH-250 - - -

AF-650 GP SIBA Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

HP Type RK1 JFHR2 JFHR2 JFHR2
75 HP 2028220-200 L50S-225 - A50-P225
100 HP 2028220-250 L50S-250 A50-P250

Ferraz-Shawmut A50QS fuses may be substituted for A50P fuses.

170M fuses shown from Bussmann use the -/80 visual indicator. –TN/80 Type T, -/110 or TN/110 Type T indicator fuses of the same size and amperage

may be substituted.

550 - 600V

AF-650 GP Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
HP Type RK1 Type J Type T Type CC Type CC Type CC
1 to 2 HP KTS-R-5 JKS-5 JJS-6 FNQ-R-5 KTK-R-5 LP-CC-5
3 to 5 HP KTS-R10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
7.5 to 10 HP KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20

AF-650 GP SIBA Littel fuse Ferraz-
Shawmut

HP Type RK1 Type RK1 Type RK1
1 to 2 HP 5017906-005 KLSR005 A6K-5R
3 to 5 HP 5017906-010 KLSR010 A6K-10R
7.5 to 10 HP 5017906-020 KLSR020 A6K-20R

AF-650 GP Bussmann SIBA Ferraz-
Shawmut

HP JFHR2 Type RK1 Type RK1
50 HP 170M3013 2061032.125 6.6URD30D08A0125
60 HP 170M3014 2061032.160 6.6URD30D08A0160
75 HP 170M3015 2061032.200 6.6URD30D08A0200
100 HP 170M3015 2061032.200 6.6URD30D08A0200

170M fuses shown from Bussmann use the -/80 visual indicator. –TN/80 Type T, -/110 or TN/110 Type T indicator fuses of the same size and amperage

may be substituted.
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3.3.5 Access to Control Terminals 

All terminals to the control cables are located underneath the terminal cover

on the front the IP20 Open Chassis and IP20 with Nema 1 field installed kits..

Remove the terminal cover with a screwdriver.

130BT248

Illustration 3.19: Access to control terminals for unit sizes 12, 13, 23, 24, 33,

and 34

Remove front-cover of Nema 12 and Nema 4 drive types to access control

terminals. When replacing the front-cover, please ensure proper fastening by

applying a torque of 2 Nm.

130BT334.11

Illustration 3.20: Access to control terminals for unit sizes 15, 21, 22, 31, and

32
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3.3.6 Electrical Installation, Control Terminals 

To mount the cable to the terminal:

1. Strip insulation of 9-10 mm

2. Insert a screwdriver1) in the square hole.

3. Insert the cable in the adjacent circular hole.

4. Remove the screw driver. The cable is now mounted to the terminal.

To remove the cable from the terminal:

1. Insert a screwdriver1) in the square hole.

2. Pull out the cable.

1) Max. 0.4 x 2.5 mm

1.

2. 3.
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3.4 Connection Examples

3.4.1 Start/Stop 

Terminal 18 = par. E-01 Terminal 18 Digital Input [8] Start

Terminal 27 = par. E-03 Terminal 27 Digital Input [0] No operation (Default

coast inverse)

Terminal 37 = Safe stop

 

3.4.2 Pulse Start/Stop 

Terminal 18 = par. E-01 Terminal 18 Digital InputLatched start, [9]

Terminal 27= par. E-03 Terminal 27 Digital InputStop inverse, [6]

Terminal 37 = Safe stop
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3.4.3 Speed Up/Down 

Terminals 29/32 = Speed up/down:.

Terminal 18 = par. E-01 Terminal 18 Digital Input Start [9] (default)

Terminal 27 = par. E-03 Terminal 27 Digital Input Freeze reference

[19]

Terminal 29 = par. E-04 Terminal 29 Digital Input Speed up [21]

Terminal 32 = par. E-05 Terminal 32 Digital Input Speed down [22]

 

3.4.4 Potentiometer Reference 

Voltage reference via a potentiometer:

Reference Source 1 = [1] Analog input 53 (default)

Terminal 53, Low Voltage = 0 Volt

Terminal 53, High Voltage = 10 Volt

Terminal 53, Low Ref./Feedback = 0 RPM

Terminal 53, High Ref./Feedback = 1500 RPM

Switch S201 = OFF (U)
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3.5.1 Electrical Installation, Control Cables 

Illustration 3.21: Diagram showing all electrical terminals without options.

Terminal 37 is the input to be used for Safe Stop. For instructions on Safe Stop installation please refer to the section Safe Stop Installation of the AF-650 GP

Design Guide.

Very long control cables and analogue signals may in rare cases and depending on installation result in 50/60 Hz earth loops due to noise from mains supply

cables.

If this occurs, it may be necessary to break the screen or insert a 100 nF capacitor between screen and chassis.

The digital and analogue inputs and outputs must be connected separately to the common inputs (terminal 20, 55, 39) of the frequency converter to avoid ground

currents from both groups to affect other groups. For example, switching on the digital input may disturb the analog input signal.
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Input polarity of control terminals

NB!

Control cables must be  screened/armoured.

See section entitled Earthing of Screened/Armoured Control Cables for the

correct termination of control cables.
130BA681.10

130BA681.10
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3.5.2 Switches S201, S202, and S801 

Switches S201 (A53) and S202 (A54) are used to select a current (0-20 mA) or a voltage (-10 to 10 V) configuration of the analog input terminals 53 and 54 respectively.

Switch S801 (BUS TER.) can be used to enable termination on the RS-485 port (terminals 68 and 69).

See drawing Diagram showing all electrical terminals in section Electrical Installation.

Default setting:

S201 (A53) = OFF (voltage input)

S202 (A54) = OFF (voltage input)

S801 (Bus termination) = OFF

When changing the function of S201, S202 or S801 be careful not to use force for the switch over. It is recommended to remove the Keypad

fixture (cradle) when operating the switches. The switches must not be operated with power on the frequency converter.

130BT310.10
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3.6.1 Final Set-Up and Test

To test the set-up and ensure that the frequency converter is running, follow these steps.

Step 1. Locate the motor name plate

NB!

The motor is either star- (Y) or delta- connected (∆). This information is located on the motor name plate data.

Step 2. Enter the motor name plate data in this parameter list.

To access this list first press the [QUICK MENU] key then select “Quick Setup”.

Use the up and down arrow keys to navigate to the parameters associated

with the motor nameplate values.

1. par. P-07 Motor Power [kW]
par. P-02 Motor Power [HP]

2. par. F-05 Motor Rated Voltage
3. par. F-04 Base Frequency
4. par. P-03 Motor Current
5. par. P-06 Base Speed

Step 3. Activate the Auto Tune

Performing an Auto Tune will ensure optimum performance. The Auto Tune measures the values from the motor model equivalent diagram.

1. Connect terminal 37 to terminal 12 (if terminal 37 is available).

2. Connect terminal 27 to terminal 12 or set par. E-03 Terminal 27 Digital Input to 'No function'.

3. Activate the Auto Tune par. P-04 Auto Tune.

4. Choose between complete or reduced Auto Tune. If a Sine-wave filter is connected, run only the reduced Auto Tune, or remove the Sine-wave filter and

run complete Auto Tune..

5. Press the [OK] key. The display shows “Press [Hand] to start”.

6. Press the [Hand] key. A progress bar indicates if the Auto Tune is in progress.

Stop the Auto Tune during operation

1. Press the [OFF] key - the frequency converter enters into alarm mode and the display shows that the Auto Tune was terminated by the user.

Successful Auto Tune

1. The display shows “Press [OK] to finish Auto Tune”.

2. Press the [OK] key to exit the Auto Tune state.
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Unsuccessful Auto Tune

1. The frequency converter enters into alarm mode. A description of the alarm can be found in the Warnings and Alarms chapter.

2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the Auto Tune, before the frequency converter entered alarm mode.

This number along with the description of the alarm will assist you in troubleshooting. If you contact GE for service, make sure to mention number and

alarm description.

NB!

Unsuccessful Auto Tune is often caused by incorrectly entering motor name plate data or a too big difference between the motor power size and the frequency

converter power size.

Step 4. Set speed limit and accel/decel times

par. F-52 Minimum Reference
par. F-53 Maximum Reference

Table 3.3: Set up the desired limits for speed and ramp time.

par. F-18 Motor Speed Low Limit [RPM] or par. F-16 Motor Speed Low
Limit [Hz]
par. F-17 Motor Speed High Limit [RPM] or par. F-15 Motor Speed High
Limit [Hz]

par. F-07 Accel Time 1
par. F-08 Decel Time 1
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3.7 Additional Connections

3.7.1 Mechanical Brake Control  

In hoisting/lowering applications, it is necessary to be able to control an electro-mechanical brake:

• Control the brake using any relay output or digital output (terminal 27 or 29).

• Keep the output closed (voltage-free) as long as the frequency converter is unable to ‘support’ the motor, for example due to the load being too heavy.

• Select Mechanical brake control [32] in E-2# for applications with an electro-mechanical brake.

• The brake is released when the motor current exceeds the preset value in par. B-20 Release Brake Current.

• The brake is engaged when the output frequency is less than the frequency set in par. B-21 Activate Brake Speed [RPM]or par. B-22 Activate Brake Speed

[Hz], and only if the frequency converter carries out a stop command.

If the frequency converter is in alarm mode or in an over-voltage situation, the mechanical brake immediately cuts in.

 

3.7.2 Parallel Connection of Motors 

The frequency converter can control several parallel-connected motors. The

total current consumption of the motors must not exceed the rated output

current IM,N for the frequency converter.

NB!

Installations with cables connected in a common joint as in the illustration

below, is only recommended for short cable lengths.

NB!

When motors are connected in parallel, par. P-04 Auto Tune cannot be used.

NB!

The electronic thermal overload of the frequency converter cannot be used

as motor protection for the individual motor in systems with parallel-con-

nected motors. Provide further motor protection by e.g. thermistors in each

motor or individual thermal relays (circuit breakers are not suitable as pro-

tection).

Problems may arise at start and at low RPM values if motor sizes are widely different because small motors' relatively high ohmic resistance in the stator calls for

a higher voltage at start and at low RPM values.

 

3.7.3 Motor Thermal Protection 

The electronic thermal overload in the frequency converter has received UL-approval for single motor protection, when par. F-10 Electronic Overloadis set for

Elec. OL Trip and par. P-03 Motor Current is set to the rated motor current (see motor name plate).
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3.7.4 How to Connect a PC to the frequency converter

To control the frequency converter from a PC, install the DCT-10 Drive Control Tool

 Software.

The PC is connected via a standard (host/device) USB cable, or via the RS485

interface as shown in the section Bus Connection in the Programming Guide.

NB!

The USB connection is galvanically isolated from the supply voltage (PELV)

and other high-voltage terminals. The USB connection is connected to pro-

tection earth on the frequency converter. Use only isolated laptop as PC

connection to the USB connector on the frequency converter.

Illustration 3.22: USB connection.

 

3.7.5 The DCT-10 Drive Control Tool Software

Data storage in PC via DCT-10 Drive Control Tool Software:

1. Connect a PC to the unit via USB com port

2. Open DCT-10 Drive Control Tool Software

3. Select in the “network” section the USB port

4. Choose “Copy”

5. Select the “project” section

6. Choose “Paste”

7. Choose “Save as”

All parameters are now stored.

Data transfer from PC to drive via DCT-10 Drive Control Tool Software:

1. Connect a PC to the unit via USB com port

2. Open DCT-10 Drive Control Tool Software

3. Choose “Open”– stored files will be shown

4. Open the appropriate file

5. Choose “Write to drive”

All parameters are now transferred to the drive.

A separate manual for DCT-10 Drive Control Tool Software as part of the software.
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4 How to Program

4.1 The Graphical Keypad
The easiest programming of the frequency converter is performed by the Graphical Keypad.

 

4.1.1 How to Program on the Graphical  Keypad 

The following instructions are valid for the graphical Keypad:

The keypad is divided into four functional groups:

1. Graphical display with Status lines.

2. Menu keys and indicator lights - changing parameters and switch-

ing between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

All data is displayed in the display, which can show up to five items of oper-

ating data while displaying [Status].

Display lines:

a. Status line:  Status messages displaying icons and graphic.

b. Line 1-2: Operator data lines displaying data defined or chosen by

the user. By pressing the [Status] key, up to one extra line can be

added.

c. Status line: Status messages displaying text.
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4.1.2 Initial Commissioning

The easiest way of carrying out the initial commissioning is by using the Quick Menu button and follow the quick set-up procedure using Keypad (read table from

left to right). The example applies to open loop applications:

Press

Q2 Quick Set-Up

par. K-01 Language Set language  

par. K-02 Motor Speed Unit Set motor speed in Hz or RPM  

par. P-02 Motor Power [HP] or par. P-07 Motor
Power [kW]

Set Motor nameplate power  

par. F-05 Motor Rated Voltage Set Nameplate voltage  

par. F-04 Base Frequency Set Nameplate frequency  

par. P-03 Motor Current Set Nameplate current  

par. P-06 Base Speed Set Nameplate speed in RPM  

par. F-01 Frequency Setting 1 Set reference source  

par. F-02 Operation Method Select which reference site to activate  

par. F-07 Accel Time 1 Set the accel time with reference to synchronous motor speed, ns  

par. F-08 Decel Time 1
Set the decel time time with reference to synchronous motor speed,
ns

 

par. F-10 Electronic Overload Set motor thermal protection  

par. F-15 Motor Speed High Limit [Hz] or par.
F-17 Motor Speed High Limit [RPM]

Set motor speed high limit in Hz or RPM  

par. F-16 Motor Speed Low Limit [Hz] or par.
F-18 Motor Speed Low Limit [RPM]

Set motor speed low limit in Hz or RPM  

par. H-08 Reverse Lock Set allowed rotation direction  

par. P-04 Auto Tune
Set desired auto tune function. Enable complete auto tune is rec-
ommended  
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4.2 Quick Setup Parameter List

K-01  Language

Option: Function:

Defines the language to be used in the display.

The frequency converter is delivered with 4 different languages.

[0] * English Part of Language packages 1 - 4

K-02  Motor Speed Unit

Option: Function:

This parameter cannot be adjusted while the motor is running.

The display showing depends on settings in par. K-02 Motor Speed Unit and par. K-03 Regional Settings.

The default setting of par. K-02 Motor Speed Unit and par. K-03 Regional Settings depends on which region

of the world the frequency converter is supplied to, but can be re-programmed as required.

NB!

Changing the Motor Speed Unit will reset certain parameters to their initial value. It is recommended to

select the motor speed unit first, before modifying other parameters.

[0] RPM Selects display of motor speed variables and parameters (i.e. references, feedbacks and limits) in terms

of motor speed (RPM).

[1] * Hz Selects display of motor speed variables and parameters (i.e. references, feedbacks and limits) in terms

of output frequency to the motor (Hz).

P-02  Motor Power [HP]

Range: Function:

4.00 hp*   [0.09 - 3000.00 hp] Enter the nominal motor power in HP according to the motor nameplate data. The default value corre-

sponds to the nominal rated output of the unit. This parameter is visible in Keypad if par. K-03 Region-

al Settings is US [1]

P-07  Motor Power [kW]

Range: Function:

4.00 kW*   [0.09 - 3000.00 kW] Enter the nominal motor power in kW according to the motor nameplate data. The default value corre-

sponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running. This parameter is visible in Keypad if par.

K-03 Regional Settings is International  [0].

F-05  Motor Rated Voltage

Range: Function:

400. V*   [10. - 1000. V] Enter the nominal motor voltage according to the motor nameplate data. The default value corresponds

to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running.

F-04  Base Frequency

Range: Function:

50. Hz*   [20 - 1000 Hz] Min - Max motor frequency: 20 - 1000 Hz.

Select the motor frequency value from the motor nameplate data. If a value different from 50 Hz or 60

Hz is selected, it is necessary to adapt the load independent settings in par. H-50 Motor Magnetisation at

Zero Speed to par. H-53 Model Shift Frequency. For 87 Hz operation with 230/400 V motors, set the name-

plate data for 230 V/50 Hz. Adapt par. F-17 Motor Speed High Limit [RPM] and par. F-53 Maxi-

mum Reference to the 87 Hz application.
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P-03  Motor Current

Range: Function:

7.20 A*   [0.10 - 10000.00 A] Enter the nominal motor current value from the motor nameplate data. This data is used for calculating

motor torque, motor thermal protection etc.

NB!

This parameter cannot be adjusted while the motor is running.

P-06  Base Speed

Range: Function:

1420. RPM*   [100 - 60000 RPM] Enter the nominal motor speed value from the motor nameplate data. This data is used for calculating

automatic motor compensations.

NB!

This parameter cannot be changed while the motor is running.

F-01  Frequency Setting 1

Option: Function:

Select the reference input to be used for the first reference signal. par. F-01 Frequency Setting 1, par.

C-30 Frequency Command 2 and par. C-34 Frequency Command 3 define up to three different reference

signals. The sum of these reference signals defines the actual reference.

[0] No function

[1] * Analog Input 53

[2] Analog Input 54

[7] Frequency input 29

[8] Frequency input 33

[11] Local bus reference

[20] Digital Potentiometer

[21] Analog input X30-11 (OPCGPIO - General Purpose I/O Option Module)

[22] Analog input X30-12 (OPCGPIO - General Purpose I/O Option Module)

F-02  Operation Method

Option: Function:

Select which reference site to activate.

[0] * Linked to Hand / Auto Use local reference when in Hand mode; or remote reference when in Auto mode.

[1] Remote Use remote reference in both Hand mode and Auto mode.

[2] Local Use local reference in both Hand mode and Auto mode.

NB!

When set to Local [2], the frequency converter will start with this setting again following a 'power down'.

F-07  Accel Time 1

Range: Function:

3.00 s*   [0.01 - 3600.00 s] Enter the accel time, i.e. the acceleration time from 0 RPM to the synchronous motor speed nS. Choose a

accel time such that the output current does not exceed the current limit in par. F-43 Current Limit during

ramping. The value 0.00 corresponds to 0.01 sec. in speed mode. See decel time in par. F-08 Decel Time

1.
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Par. F − 07 =  
tacc s  x ns RPM

 ref RPM

F-08  Decel Time 1

Range: Function:

3.00 s*   [0.01 - 3600.00 s] Enter the decel time, i.e. the deceleration time from the synchronous motor speed ns to 0 RPM. Choose a

decel time such that no over-voltage arises in the inverter due to regenerative operation of the motor,

and such that the generated current does not exceed the current limit set in par. F-43 Current Limit. The

value 0.00 corresponds to 0.01 s in speed mode. See accel time in par. F-07 Accel Time 1.

Par. F − 08 =  
tdec s  x ns RPM

 ref RPM

F-10  Electronic Overload

Option: Function:

The frequency converter determines the motor temperature for motor protection in two different ways:

• Via a thermistor sensor connected to one of the analog or digital inputs (par. F-12 Motor Ther-

mistor Input).

• Via calculation of the thermal load, based on the actual load and time. The calculated thermal

load is compared with the rated motor current IM,N and the rated motor frequency fM,N. The

calculations estimate the need for a lower load at lower speed due to less cooling from the fan

incorporated in the motor.

[0] * No protection Continuously overloaded motor, when no warning or trip of the frequency converter is required.

[1] Thermistor warning Activates a warning when the connected thermistor or KTY-sensor in the motor reacts in the event of

motor over-temperature.

[2] Thermistor trip Stops (trips) frequency converter when connected thermistor in motor reacts in the event of motor over-

temperature.

The thermistor cut-out value must be > 3 kΩ.

Integrate a thermistor (PTC sensor) in the motor for winding protection.

[3] Electronic Overload Warning 1

[4] Electronic Overload Trip 1

[5] Electronic Overload Warning 2

[6] Electronic Overload Trip 2

[7] Electronic Overload Warning 3

[8] Electronic Overload Trip 3

[9] Electronic Overload Warning 4

[10] Electronic Overload Trip 4
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Motor protection can be implemented using a range of techniques: PTC or KTY sensor (see also section KTY Sensor Connection) in motor windings; mechanical

thermal switch (Klixon type); or Electronic Thermal Overload.

Using a digital input and 24 V as power supply:

Example: The frequency converter trips when the motor temperature is too high

Parameter set-up:

Set par. F-10 Electronic Overload to Thermistor Trip [2]

Set par. F-12 Motor Thermistor Input to Digital Input [6]

Using a digital input and 10 V as power supply:

Example: The frequency converter trips when the motor temperature is too high.

Parameter set-up:

Set par. F-10 Electronic Overload to Thermistor Trip [2]

Set par. F-12 Motor Thermistor Input to Digital Input [6]
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Using an analog input and 10 V as power supply:

Example: The frequency converter trips when the motor temperature is too high.

Parameter set-up:

Set par. F-10 Electronic Overload to Thermistor Trip [2]

Set par. F-12 Motor Thermistor Input to Analog Input 54 [2]

Input
Digital/analog

Supply Voltage
Volt

Threshold
Cut-out Values

Digital 24 V < 6.6 kΩ - > 10.8 kΩ
Digital 10 V < 800Ω - > 2.7 kΩ
Analog 10 V < 3.0 kΩ - > 3.0 kΩ

NB!

Check that the chosen supply voltage follows the specification of the used thermistor element.

Select Electronic Overload Warning 1-4, to activate a warning on the display when the motor is overloaded.

Select Electronic Overload Trip 1-4 to trip the frequency converter when the motor is overloaded.

Programme a warning signal via one of the digital outputs. The signal appears in the event of a warning and if the frequency converter trips (thermal warning).

Electronic Overload functions 1-4 will calculate the load when the set-up where they were selected is active. For example Electronic Overload 3 starts calculating

when setup 3 is selected. For the North American market: The Electronic Overload functions provide class 20 motor overload protection in accordance with NEC.

F-15  Motor Speed High Limit (Hz)

Range: Function:

50/60.0 Hz*   [par. H-12 - par. H-19 Hz] Enter the maximum limit for motor speed. The Motor Speed High Limit can be set to correspond to the

manufacturer’s recommended maximum of the motor shaft. The Motor Speed High Limit must exceed

the in par. F-16 Frequency Limiter (Low). Only par. F-18 Speed Limiter (Low) or par. F-16 Frequency Limiter

(Low) will be displayed depending on other parameters in the Main Menu and depending on default

settings dependant on global location.

NB!

Max. output frequency cannot exceed 10% of the inverter frequency (par. F-26 Motor Noise (Carrier Freq)).
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F-16  Motor Speed Low Limit [Hz]

Range: Function:

0 Hz*   [0.0 - par. H-14 Hz] Enter the minimum limit for motor speed. The Motor Speed Low Limit can be set to correspond to the

minimum output frequency of the motor shaft. The Motor Speed Low Limit must not exceed the setting

in par. F-15 Motor Speed High Limit (Hz).

F-17  Motor Speed High Limit [RPM]

Range: Function:

3600. RPM*   [par. H-11 - 60000. RPM] Enter the maximum limit for motor speed. The Motor Speed High Limit can be set to correspond to the

manufacturer’s maximum rated motor speed. The Motor Speed High Limit must exceed the setting in

par. F-18 Motor Speed Low Limit [RPM].

NB!

Max. output frequency cannot exceed 10% of the inverter switching frequency (par. F-26 Motor Noise (Carrier Freq)).

F-18  Motor Speed Low Limit [RPM]

Range: Function:

0 RPM*   [0 - par. H-13 RPM] Enter the minimum limit for motor speed. The Motor Speed Low Limit can be set to correspond to the

manufacturer’s recommended minimum motor speed. The Motor Speed Low Limit must not exceed the

setting in par. F-17 Motor Speed High Limit [RPM].

H-08  Reverse Lock

Option: Function:

Select the motor speed direction(s) required. Use this parameter to prevent unwanted reversing. When

par. H-40 Configuration Mode is set to Process [3], par. H-08 Reverse Lock is set to Clockwise [0] as default.

The setting in par. H-08 Reverse Lock does not limit options for setting par. F-15 Motor Speed High Limit

(Hz) or par. F-17 Motor Speed High Limit [RPM].

This parameter cannot be adjusted while the motor is running.

[0] * Clockwise

[1] Counter clockwise

[2] Both directions

P-04  Auto Tune

Option: Function:

The Auto Tune function optimises dynamic motor performance by automatically optimising the advanced

motor parameters (par. P-30 Stator Resistance (Rs) to par. P-35 Main Reactance (Xh)) at motor standstill.

Activate the Auto Tune function by pressing [Hand] after selecting [1] or [2]. See also the section Auto

Tuning in the AF-650 GP Design Guide. After a normal sequence, the display will read: "Press [OK] to finish

Auto Tune". After pressing the [OK] key the frequency converter is ready for operation.

This parameter cannot be adjusted while the motor is running.

[0] * Off

[1] Enable complete Auto Tune

[2] Enable reduced Auto Tune

Note:

• For the best results run Auto Tune on a cold motor.

• Auto Tune cannot be performed while the motor is running.

• Auto Tune cannot be performed on permanent magnet motors.
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NB!

It is important to set motor par. F-04, F-05, and P-02 to P-08 correctly, since these form part of the Auto Tune algorithm. An Auto Tune should be performed to

achieve optimum dynamic motor performance. It may take up to 10 min, depending on the power rating of the motor.

NB!

Avoid generating external torque during Auto Tune.

NB!

If one of the settings in par. F-04, F-05, or P-02 to P-08 is changed, par. P-30 Stator Resistance (Rs) to par. P-01 Motor Poles, the advanced motor parameters,

will return to default setting.

NB!

Auto Tune will work problem-free on 1 motor size down, typically work on 2 motor sizes down, rarely work on 3 sizes down and never work on 4 sizes down.

Please keep in mind that the accuracy of the measured motor data will be poorer when you operate on motors smaller than nominal drive size.
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4.3 Parameter Lists
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5 General Specifications

5.1 Electrical Data - 200-240 V

Mains Supply 3 x 200 - 240 VAC
AF-650 GP/AF-650 GP

Typical Shaft Output [kW] 0.25 0.37 0.55 0.75 1.1 1.5 2.2 3 3.7
Typical Shaft Output [HP] at 208 V 0.3 0.5 0.7 1.0 1.5 2.0 2.9 4.0 4.9
Unit Size IP 20/IP 21 12 12 12 12 12 12 12 13 13
Unit Size IP 20 (AF-650 GP only) 11 11 11 11 11 11 - - -
Unit Size IP 55, 66 15 15 15 15 15 15 15 15 15

Output current
Continuous
(3 x 200-240 V ) [A] 1.8 2.4 3.5 4.6 6.6 7.5 10.6 12.5 16.7

Intermittent
(3 x 200-240 V ) [A] 2.9 3.8 5.6 7.4 10.6 12.0 17.0 20.0 26.7

Continuous
KVA (208 V AC) [KVA] 0.65 0.86 1.26 1.66 2.38 2.70 3.82 4.50 6.00

Max. cable size (mains, motor,
brake) [mm2 (AWG2))]

0.2 - 4 (24 - 10)

Max. input current
Continuous
(3 x 200-240 V ) [A] 1.6 2.2 3.2 4.1 5.9 6.8 9.5 11.3 15.0

Intermittent
(3 x 200-240 V ) [A] 2.6 3.5 5.1 6.6 9.4 10.9 15.2 18.1 24.0

Max. pre-fuses1) [A] 10 10 10 10 20 20 20 32 32
Environment
Estimated power loss
at rated max. load [W] 4) 21 29 42 54 63 82 116 155 185

Weight, Unit Size IP20 [kg] 4.7 4.7 4.8 4.8 4.9 4.9 4.9 6.6 6.6
11 (IP20) 2.7 2.7 2.7 2.7 2.7 2.7 - - -
15 (IP55, 66) 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5
Efficiency 4) 0.94 0.94 0.95 0.95 0.96 0.96 0.96 0.96 0.96

0.25 - 3.7 kW only available as 160% high overload.

Mains Supply 3 x 200- 240 VAC
AF-650 GP/AF-650 GP
High/ Normal Load* HO NO HO NO HO NO
 Typical Shaft Output [kW] 5.5 7.5 7.5 11 11 15
 Typical Shaft Output [HP] at 208 V 7.5 10 10 15 15 20

Unit Size IP20 23 23 24
Unit Size IP21 21 21 22

 Unit Size IP55, 66 21 21 22
Output current

Continuous
(3 x 200-240 V) [A] 24.2 30.8 30.8 46.2 46.2 59.4

Intermittent
(60 sec overload)
(3 x 200-240 V) [A]

38.7 33.9 49.3 50.8 73.9 65.3

Continuous
KVA (208 V AC) [KVA]

8.7 11.1 11.1 16.6 16.6 21.4

Max. input current
Continuous
(3 x 200-240 V ) [A] 22 28 28 42 42 54

Intermittent
(60 sec overload)
(3 x 200-240 V ) [A]

35.2 30.8 44.8 46.2 67.2 59.4

Max. cable size [mm2 (AWG)] 2) 16 (6) 16 (6) 35 (2)
Max. pre-fuses [A] 1 63 63 80
Estimated power loss
at rated max. load [W] 4) 239 310 371 514 463 602

Weight,
Unit Size IP21, IP 55, 66 [kg] 23 23 27

Efficiency4) 0.964 0.959 0.964
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 200- 240 VAC
AF-650 GP/AF-650
GP
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO
 Typical Shaft Output [kW] 15 18.5 18.5 22 22 30 30 37 37 45

 Typical Shaft Output [HP]
at 208 V 20 25 25 30 30 40 40 50 50 60

Unit Size IP20 24 33 33 34 34
Unit Size IP21 31 31 31 32 32

 Unit Size IP55, 66 31 31 31 32 32
Output current

Continuous
(3 x 200-240 V) [A] 59.4 74.8 74.8 88 88 115 115 143 143 170

Intermittent
(60 sec overload)
(3 x 200-240 V) [A]

89.1 82.3 112 96.8 132 127 173 157 215 187

Continuous
KVA (208 V AC) [KVA] 21.4 26.9 26.9 31.7 31.7 41.4 41.4 51.5 51.5 61.2

Max. input current
Continuous
(3 x 200-240 V ) [A] 54 68 68 80 80 104 104 130 130 154

Intermittent
(60 sec overload)
(3 x 200-240 V ) [A]

81 74.8 102 88 120 114 156 143 195 169

Max. cable size, IP20
[mm2 (AWG)] 2) 35 (2) 90 (3/0) 90 (3/0) 120 (4/0) 120 (4/0)

Max. cable size, IP
21/55/66 [mm2 (AWG)] 2) 90 (3/0) 90 (3/0) 90 (3/0) 120 (4/0) 120 (4/0)

Max. pre-fuses [A] 1 125 125 160 200 250
Estimated power loss
at rated max. load [W] 4) 624 737 740 845 874 1140 1143 1353 1400 1636

Weight,
Unit Size IP21, IP 55, 66 [kg] 45 45 45 65 65

Efficiency4) 0.96 0.97 0.97 0.97 0.97
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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5.2 Electrical Data - 380-500 V

Mains Supply 3 x 380 - 500 VAC (AF-650 GP), 3 x 380 - 480 VAC (AF-650 GP)
AF-650 GP/AF-650 GP
Typical Shaft Output [kW] 0.37 0.55 0.75 1.1 1.5 2.2 3 4 5.5 7.5

Typical Shaft Output [HP] at 460V 0.5 0.7 1.0 1.5 2.0 2.9 4.0 5.0 7.5 10
Unit Size IP20/IP21  12 12 12 12 12 12 12 12 13 13
Unit Size IP20 (AF-650
GP only) 11 11 11 11 11

Unit Size IP55, 66  15 15 15 15 15 15 15 15 15 15
Output current
High overload 160% for 1 minute
 Shaft output [kW] 0.37 0.55 0.75 1.1 1.5 2.2 3 4 5.5 7.5

Continuous
(3 x 380-440 V) [A] 1.3 1.8 2.4 3 4.1 5.6 7.2 10 13 16

Intermittent
(3 x 380-440 V) [A] 2.1 2.9 3.8 4.8 6.6 9.0 11.5 16 20.8 25.6

Continuous
(3 x 441-500 V) [A] 1.2 1.6 2.1 2.7 3.4 4.8 6.3 8.2 11 14.5

Intermittent
(3 x 441-500 V) [A] 1.9 2.6 3.4 4.3 5.4 7.7 10.1 13.1 17.6 23.2

Continuous KVA
(400 V AC) [KVA] 0.9 1.3 1.7 2.1 2.8 3.9 5.0 6.9 9.0 11.0

Continuous KVA
(460 V AC) [KVA] 0.9 1.3 1.7 2.4 2.7 3.8 5.0 6.5 8.8 11.6

Max. cable size
(mains, motor, brake)
[AWG] 2) [mm2]

24 - 10 AWG
0.2 - 4 mm2

24 - 10 AWG
0.2 - 4 mm2

Max. input current
Continuous
(3 x 380-440 V ) [A] 1.2 1.6 2.2 2.7 3.7 5.0 6.5 9.0 11.7 14.4

Intermittent
(3 x 380-440 V ) [A] 1.9 2.6 3.5 4.3 5.9 8.0 10.4 14.4 18.7 23.0

Continuous
(3 x 441-500 V) [A] 1.0 1.4 1.9 2.7 3.1 4.3 5.7 7.4 9.9 13.0

Intermittent
(3 x 441-500 V) [A] 1.6 2.2 3.0 4.3 5.0 6.9 9.1 11.8 15.8 20.8

Max. pre-fuses1)[A] 10 10 10 10 10 20 20 20 32 32
Environment
Estimated power loss
at rated max. load [W] 4) 35 42 46 58 62 88 116 124 187 255

Weight,
Unit Size IP20 4.7 4.7 4.8 4.8 4.9 4.9 4.9 4.9 6.6 6.6

Unit Size IP55, 66 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 14.2 14.2
Efficiency 4) 0.93 0.95 0.96 0.96 0.97 0.97 0.97 0.97 0.97 0.97

0.37 - 7.5 kW only available as 160% high overload.
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Mains Supply 3 x 380 - 500 VAC (AF-650 GP), 3 x 380 - 480 VAC (AF-650 GP)
AF-650 GP/AF-650 GP
High/ Normal Load* HO NO HO NO HO NO HO NO
 Typical Shaft output [kW] 11 15 15 18.5 18.5 22.0 22.0 30.0

 Typical Shaft Output [HP] at
460 V 15 20 20 25 25 30 30 40

 Unit Size IP20 23 23 24 24
 Unit Size IP21 21 21 22 22
 Unit Size IP55, 66 21 21 22 22
Output current

Continuous
(3 x 380-440 V) [A] 24 32 32 37.5 37.5 44 44 61

Intermittent (60 sec over-
load)
(3 x 380-440 V) [A]

38.4 35.2 51.2 41.3 60 48.4 70.4 67.1

Continuous
(3 x 441-500 V) [A] 21 27 27 34 34 40 40 52

Intermittent (60 sec over-
load)
(3 x 441-500 V) [A]

33.6 29.7 43.2 37.4 54.4 44 64 57.2

Continuous KVA
(400 V AC) [KVA] 16.6 22.2 22.2 26 26 30.5 30.5 42.3

Continuous KVA
(460 V AC) [KVA] 21.5 27.1 31.9 41.4

Max. input current
Continuous
(3 x 380-440 V ) [A] 22 29 29 34 34 40 40 55

Intermittent (60 sec over-
load)
(3 x 380-440 V ) [A]

35.2 31.9 46.4 37.4 54.4 44 64 60.5

Continuous
(3 x 441-500 V) [A] 19 25 25 31 31 36 36 47

Intermittent (60 sec over-
load)
(3 x 441-500 V) [A]

30.4 27.5 40 34.1 49.6 39.6 57.6 51.7

Max. cable size [mm2 / AWG]
2) 16/6 16/6 35/2 35/2

Max. pre-fuses [A] 1 63 63 63 80
Estimated power loss
at rated max. load [W] 4) 291 392 379 465 444 525 547 739

Weight, Unit Size IP20 12 12 23.5 23.5
Weight,
Unit Size IP21, IP 55, 66 [kg] 23 23 27 27

Efficiency4) 0.98 0.98 0.98 0.98
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 380 - 500 VAC (AF-650 GP), 3 x 380 - 480 VAC (AF-650 GP)
AF-650 GP/AF-650 GP
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO

 Typical Shaft output
[kW] 30 37 37 45 45 55 55 75 75 90

 Typical Shaft Output [HP]
at 460V 40 50 50 60 60 75 75 100 100 120

 Unit Size IP20 24 33 33 34 34
 Unit Size IP21 31 31 31 32 32
 Unit Size IP55, 66 31 31 31 32 32
Output current

Continuous
(3 x 380-440 V) [A] 61 73 73 90 90 106 106 147 147 177

Intermittent (60 sec
overload)
(3 x 380-440 V) [A]

91.5 80.3 110 99 135 117 159 162 221 195

Continuous
(3 x 441-500 V) [A] 52 65 65 80 80 105 105 130 130 160

Intermittent (60 sec
overload)
(3 x 441-500 V) [A]

78 71.5 97.5 88 120 116 158 143 195 176

Continuous KVA
(400 V AC) [KVA] 42.3 50.6 50.6 62.4 62.4 73.4 73.4 102 102 123

Continuous KVA
(460 V AC) [KVA] 51.8 63.7 83.7 104 128

Max. input current
Continuous
(3 x 380-440 V ) [A] 55 66 66 82 82 96 96 133 133 161

Intermittent (60 sec
overload)
(3 x 380-440 V ) [A]

82.5 72.6 99 90.2 123 106 144 146 200 177

Continuous
(3 x 441-500 V) [A] 47 59 59 73 73 95 95 118 118 145

Intermittent (60 sec
overload)
(3 x 441-500 V) [A]

70.5 64.9 88.5 80.3 110 105 143 130 177 160

Max. cable size IP20,
mains and motor [mm2

(AWG2))]
35 (2) 50 (1) 50 (1) 95 (4/0) 150 (300mcm)

Max. cable size IP20,
load share and brake
[mm2 (AWG2))]

35 (2) 50 (1) 50 (1) 95 (4/0) 95 (4/0)

Max. cable size,
IP21/55/66 [mm2

(AWG2))]
90 (3/0) 90 (3/0) 90 (3/0) 120 (4/0) 120 (4/0)

Max. pre-fuses [A] 1 100 125 160 250 250
Estimated power loss
at rated max. load [W] 4) 570 698 697 843 891 1083 1022 1384 1232 1474

Weight,
Unit Size IP21, IP 55, 66
[kg]

45 45 45 65 65

Efficiency4) 0.98 0.98 0.98 0.98 0.99
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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5.3 Electrical Data - 525-600 V

Mains Supply 3 x 525 - 600 VAC (AF-650 GP only)
AF-650 GP

Typical Shaft Output [kW] 0.75 1.1 1.5 2.2 3 4 5.5 7.5
Typical Shaft Output [HP] at 575V 1.0 1.5 2.0 2.9 4.0 5.0 7.5 10
Unit Size IP20, 21 12 12 12 12 12 12 13 13
Unit Size IP55 15 15 15 15 15 15 15 15

Output current
Continuous
(3 x 525-550 V ) [A] 1.8 2.6 2.9 4.1 5.2 6.4 9.5 11.5

Intermittent
(3 x 525-550 V ) [A] 2.9 4.2 4.6 6.6 8.3 10.2 15.2 18.4

Continuous
(3 x 551-600 V ) [A] 1.7 2.4 2.7 3.9 4.9 6.1 9.0 11.0

Intermittent
(3 x 551-600 V ) [A] 2.7 3.8 4.3 6.2 7.8 9.8 14.4 17.6

Continuous kVA (525 V AC) [kVA] 1.7 2.5 2.8 3.9 5.0 6.1 9.0 11.0
Continuous kVA (575 V AC) [kVA] 1.7 2.4 2.7 3.9 4.9 6.1 9.0 11.0
Max. cable size
(mains, motor, brake)
[AWG] 2) [mm2]

24 - 10 AWG
0.2 - 4 mm2

24 - 10 AWG
0.2 - 4 mm2

Max. input current
Continuous
(3 x 525-600 V ) [A] 1.7 2.4 2.7 4.1 5.2 5.8 8.6 10.4

Intermittent
(3 x 525-600 V ) [A] 2.7 3.8 4.3 6.6 8.3 9.3 13.8 16.6

Max. pre-fuses1) [A] 10 10 10 20 20 20 32 32
Environment
Estimated power loss
at rated max. load [W] 4) 35 50 65 92 122 145 195 261

Weight,
Unit Size IP20 [kg] 6.5 6.5 6.5 6.5 6.5 6.5 6.6 6.6

Weight,
Unit Size IP55 [kg] 13.5 13.5 13.5 13.5 13.5 13.5 14.2 14.2

Efficiency 4) 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
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Mains Supply 3 x 525 - 600 VAC
AF-650 GP
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO

Typical Shaft Output [kW] 11 15 15 18.5 18.5 22 22 30 30 37
Typical Shaft Output [HP] at
575V 15 20 20 25 25 30 30 40 40 50

Unit Size IP 21, 55, 66 21 21 22 22 31
Unit Size IP20 23 23 24 24 24

Output current
Continuous
(3 x 525-550 V ) [A] 19 23 23 28 28 36 36 43 43 54

Intermittent
(3 x 525-550 V ) [A] 30 25 37 31 45 40 58 47 65 59

Continuous
(3 x 525-600 V ) [A] 18 22 22 27 27 34 34 41 41 52

Intermittent
(3 x 525-600 V ) [A] 29 24 35 30 43 37 54 45 62 57

Continuous kVA (550 V AC)
[kVA] 18.1 21.9 21.9 26.7 26.7 34.3 34.3 41.0 41.0 51.4

Continuous kVA (575 V AC)
[kVA] 17.9 21.9 21.9 26.9 26.9 33.9 33.9 40.8 40.8 51.8

Max. cable size IP20
(mains, motor, load share and
brake)
[AWG] 2) [mm2]

16(6) 35(2)

 

Max. cable size IP21, 55, 66
(mains, motor, load share and
brake)
[AWG] 2) [mm2]

16(6) 35(2) 90 (3/0)

Max. input current
Continuous
at 550 V [A] 17.2 20.9 20.9 25.4 25.4 32.7 32.7 39 39 49

Intermittent
at 550 V [A] 28 23 33 28 41 36 52 43 59 54

Continuous
at 575 V [A] 16 20 20 24 24 31 31 37 37 47

Intermittent
at 575 V [A] 26 22 32 27 39 34 50 41 56 52

Max. pre-fuses1) [A] 63 63 63 80 100
Environment
Estimated power loss
at rated max. load [W] 4)  225  285  329  700  700

Weight,
Unit Size IP21, 55 [kg] 23 23 27 27 27

Weight,
Unit Size IP20 [kg] 12 12 23.5 23.5 23.5

Efficiency 4) 0.98 0.98 0.98 0.98 0.98

AF-650 GP Operating Instructions

75

  5



Mains Supply 3 x 525 - 600 VAC
AF-650 GP
High/ Normal
Load* HO NO HO NO HO NO HO NO

Typical Shaft Output [kW] 37 45 45 55 55 75 75 90
Typical Shaft Output [HP] at 575V 50 60 60 74 74 100 100 120
Unit Size IP21, 55, 66 31 31 31 32 32
Unit Size IP20 33 33 33 34 34

Output current
Continuous
(3 x 525-550 V ) [A] 54 65 65 87 87 105 105 137

Intermittent
(3 x 525-550 V ) [A] 81 72 98 96 131 116 158 151

Continuous
(3 x 525-600 V ) [A] 52 62 62 83 83 100 100 131

Intermittent
(3 x 525-600 V ) [A] 78 68 93 91 125 110 150 144

Continuous kVA (550 V AC) [kVA] 51.4 61.9 61.9 82.9 82.9 100.0 100.0 130.5
Continuous kVA (575 V AC) [kVA] 51.8 61.7 61.7 82.7 82.7 99.6 99.6 130.5
Max. cable size IP20
(mains, motor)
[AWG] 2) [mm2]

50 (1) 95 (4/0) 150 (300mcm)

 
Max. cable size IP20
(load share, brake)
[AWG] 2) [mm2]

50 (1) 95 (4/0)

 

Max. cable size IP21, 55, 66
(mains, motor, load share and
brake)
[AWG] 2) [mm2]

90 (3/0) 120 (4/0)

Max. input current
Continuous
at 550 V [A] 49 59 59 78.9 78.9 95.3 95.3 124.3

Intermittent
at 550 V [A] 74 65 89 87 118 105 143 137

Continuous
at 575 V [A] 47 56 56 75 75 91 91 119

Intermittent
at 575 V [A] 70 62 85 83 113 100 137 131

Max. pre-fuses1) [A] 125 160 250 250
Environment
Estimated power loss
at rated max. load [W] 4)  850  1100  1400  1500

Weight,
Unit Size IP20 [kg] 35 35 50 50

Weight,
Unit Size IP21, 55 [kg] 45 45 65 65

Efficiency 4) 0.98 0.98 0.98 0.98
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Mains supply (L1, L2, L3):

Supply voltage 200-240 V ±10%

Supply voltage 380-500 V ±10%

Supply voltage 525-690 V ±10%

Supply frequency 50/60 Hz

Max. imbalance temporary between mains phases 3.0 % of rated supply voltage

True Power Factor (λ) ≥ 0.9 nominal at rated load

Displacement Power Factor (cos ϕ) near unity (> 0.98)

Switching on input supply L1, L2, L3 (power-ups) ≤ 7.5 kW maximum 2 times/min.

Switching on input supply L1, L2, L3 (power-ups) 11-75 kW maximum 1 time/min.

Switching on input supply L1, L2, L3 (power-ups) ≥ 90 kW maximum 1 time/2 min.

Environment according to EN60664-1 overvoltage category III/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical Amperes, 240/500/600/ 690 V maximum.

Motor output (U, V, W):

Output voltage 0 - 100% of supply voltage

Output frequency (0.25-75 kW) 0 - 1000 Hz

Output frequency (90-1000 kW) 0 - 800* Hz

Output frequency in Flux Mode 0 - 300 Hz

Switching on output Unlimited

Ramp times 0.01 - 3600 sec.

* Voltage and power dependent

Torque characteristics:

Starting torque (Constant torque) maximum 160% for 60 sec.*

Starting torque maximum 180% up to 0.5 sec.*

Overload torque (Constant torque) maximum 160% for 60 sec.*

Starting torque (Variable torque) maximum 110% for 60 sec.*

Overload torque (Variable torque) maximum 110% for 60 sec.

*Percentage relates to the nominal torque.

Digital inputs:

Programmable digital inputs 4 (6)

Terminal number 18, 19, 271), 291), 32, 33,

Logic PNP or NPN

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP < 5 V DC

Voltage level, logic'1' PNP > 10 V DC

Voltage level, logic '0' NPN2) > 19 V DC

Voltage level, logic '1' NPN2) < 14 V DC

Maximum voltage on input 28 V DC

Pulse frequency range 0 - 110 kHz

(Duty cycle) Min. pulse width 4.5 ms

Input resistance, Ri approx. 4 kΩ
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Safe stop Terminal 372) (Terminal 37 is fixed PNP logic):

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP < 4 V DC

Voltage level, logic'1' PNP >20 V DC

Nominal input current at 24 V 50 mA rms

Nominal input current at 20 V 60 mA rms

Input capacitance 400 nF

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed as output.

2) Terminal 37 is only available in AF-650 GP. It can only be used as safe stop input. Terminal 37 is suitable for category 3 installations according to EN 954-1 (safe

stop according to category 0 EN 60204-1) as required by the EU Machinery Directive 98/37/EC. Terminal 37 and the Safe Stop function are designed in conformance

with EN 60204-1, EN 50178, EN 61800-2, EN 61800-3, and EN 954-1. For correct and safe use of the Safe Stop function follow the related information and instructions

in the AF-650 GP Design Guide.

Analog inputs:

Number of analog inputs 2

Terminal number 53, 54

Modes Voltage or current

Mode select Switch S201 and switch S202

Voltage mode Switch S201/switch S202 = OFF (U)

Voltage level -10 to +10 V (scaleable)

Input resistance, Ri approx. 10 kΩ

Max. voltage ± 20 V

Current mode Switch S201/switch S202 = ON (I)

Current level 0/4 to 20 mA (scaleable)

Input resistance, Ri approx. 200 Ω

Max. current 30 mA

Resolution for analog inputs 10 bit (+ sign)

Accuracy of analog inputs Max. error 0.5% of full scale

Bandwidth 100 Hz

The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
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Pulse/encoder inputs:

Programmable pulse/encoder inputs 2/1

Terminal number pulse/encoder 29, 331) / 322), 332)

Max. frequency at terminal 29, 32, 33 110 kHz (Push-pull driven)

Max. frequency at terminal 29, 32, 33 5 kHz (open collector)

Min. frequency at terminal 29, 32, 33 4 Hz

Voltage level see section on Digital input

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 kΩ

Pulse input accuracy (0.1 - 1 kHz) Max. error: 0.1% of full scale

Encoder input accuracy (1 - 110 kHz) Max. error: 0.05 % of full scale

The pulse and encoder inputs (terminals 29, 32, 33) are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) Pulse inputs are 29 and 33

2) Encoder inputs: 32 = A, and 33 = B

Digital output:

Programmable digital/pulse outputs 2

Terminal number 27, 29 1)

Voltage level at digital/frequency output 0 - 24 V

Max. output current (sink or source) 40 mA

Max. load at frequency output 1 kΩ

Max. capacitive load at frequency output 10 nF

Minimum output frequency at frequency output 0 Hz

Maximum output frequency at frequency output 32 kHz

Accuracy of frequency output Max. error: 0.1 % of full scale

Resolution of frequency outputs 12 bit

1) Terminal 27 and 29 can also be programmed as input.

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Analog output:

Number of programmable analog outputs 1

Terminal number 42

Current range at analog output 0/4 - 20 mA

Max. load GND - analog output 500 Ω

Accuracy on analog output Max. error: 0.5 % of full scale

Resolution on analog output 12 bit

The analog output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, 24 V DC output:

Terminal number 12, 13

Output voltage 24 V +1, -3 V

Max. load 200 mA

The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same potential as the analog and digital inputs and outputs.

Control card, 10 V DC output:

Terminal number 50

Output voltage 10.5 V ±0.5 V

Max. load 15 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

AF-650 GP Operating Instructions

79

  5



Control card, RS 485 serial communication:

Terminal number 68 (P,TX+, RX+), 69 (N,TX-, RX-)

Terminal number 61 Common for terminals 68 and 69

The RS 485 serial communication circuit is functionally separated from other central circuits and galvanically isolated from the supply voltage (PELV).

Control card, USB serial communication:

USB standard 1.1 (Full speed)

USB plug USB type B “device” plug

Connection to PC is carried out via a standard host/device USB cable.

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

The USB ground connection is not galvanically isolated from protection earth. Use only an isolated laptop as PC connection to the USB connector on the frequency

converter.

Relay outputs:

Programmable relay outputs 2 Form C

Relay 01 Terminal number 1-3 (break), 1-2 (make)

Max. terminal load (AC-1)1) on 1-3 (NC), 1-2 (NO) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) (Inductive load @ cosφ 0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive load) 60 V DC, 1A

Max. terminal load (DC-13)1) (Inductive load) 24 V DC, 0.1A

Relay 02 Terminal number 4-6 (break), 4-5 (make)

Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load)2)3) Overvoltage cat. II 400 V AC, 2 A

Max. terminal load (AC-15)1) on 4-5 (NO) (Inductive load @ cosφ 0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 4-5 (NO) (Resistive load) 80 V DC, 2 A

Max. terminal load (DC-13)1) on 4-5 (NO) (Inductive load) 24 V DC, 0.1A

Max. terminal load (AC-1)1) on 4-6 (NC) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) on 4-6 (NC) (Inductive load @ cosφ 0.4) 240 V AC, 0.2A

Max. terminal load (DC-1)1) on 4-6 (NC) (Resistive load) 50 V DC, 2 A

Max. terminal load (DC-13)1) on 4-6 (NC) (Inductive load) 24 V DC, 0.1 A

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24 V DC 10 mA, 24 V AC 20 mA

Environment according to EN 60664-1 overvoltage category III/pollution degree 2

1) IEC 60947 part 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).

2) Overvoltage Category II

3) UL applications 300 V AC 2A

Cable lengths and cross sections for control cables*:

Max. motor cable length, screened 150 m

Max. motor cable length, unscreened 300 m

Maximum cross section to control terminals, flexible/ rigid wire without cable end sleeves 1.5 mm2/16 AWG

Maximum cross section to control terminals, flexible wire with cable end sleeves 1 mm2/18 AWG

Maximum cross section to control terminals, flexible wire with cable end sleeves with collar 0.5 mm2/20 AWG

Minimum cross section to control terminals 0.25 mm2/ 24 AWG

* Power cables, see tables in section “Electrical Data” of the AF-650 GP Design Guide
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Control card performance:

Scan interval AF-650 GP: 1 ms

Control characteristics:

Resolution of output frequency at 0 - 1000 Hz +/- 0.003 Hz

Repeat accuracy of Precise start/stop (terminals 18, 19) ≤± 0.1 msec

System response time (terminals 18, 19, 27, 29, 32, 33) ≤ 2 ms

Speed control range (open loop) 1:100 of synchronous speed

Speed control range (closed loop) 1:1000 of synchronous speed

Speed accuracy (open loop) 30 - 4000 rpm: error ±8 rpm

Speed accuracy (closed loop), depending on resolution of feedback device 0 - 6000 rpm: error ±0.15 rpm

All control characteristics are based on a 4-pole asynchronous motor

Surroundings:

Enclosure IP20 Open Chassis, Nema 1 with field installed kit, Nema 12, and Nema 4

Vibration test 1.0 g

Max. relative humidity 5% - 93%(IEC 721-3-3; Class 3K3 (non-condensing) during operation

Aggressive environment (IEC 60068-2-43) H2S test class Kd

Ambient temperature Max. 50 °C

1) Only for ≤ 3.7 kW (200 - 240 V), ≤ 7.5 kW (400 - 480/ 500 V)

2) As enclosure kit for ≤ 3.7 kW (200 - 240 V), ≤ 7.5 kW (400 - 480/ 500 V)

3) Derating for high ambient temperature, see special conditions in the Design Guide

Minimum ambient temperature during full-scale operation 0 °C

Minimum ambient temperature at reduced performance - 10 °C

Temperature during storage/transport -25 - +65/70 °C

Maximum altitude above sea level without derating 1000 m

Derating for high altitude, see special conditions in the Design Guide

EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011

EMC standards, Immunity

EN 61800-3, EN 61000-6-1/2,

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

See section on special conditions in the Design Guide. Please see www.geelectrical.com/drives for more information.

Protection and Features:

• Electronic thermal motor protection against overload.

• Temperature monitoring of the heatsink ensures that the frequency converter trips if the temperature reaches a predefined level. An overload temper-

ature cannot be reset until the temperature of the heatsink is below the values stated in the tables on the following pages (Guideline - these temperatures

may vary for different power sizes, Unit Sizes, enclosure ratings etc.).

• The frequency converter is protected against short-circuits on motor terminals U, V, W.

• If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load).

• Monitoring of the intermediate circuit voltage ensures that the frequency converter trips if the intermediate circuit voltage is too low or too high.

• The frequency converter constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate circuit and low motor

speeds. As a response to a critical level, the frequency converter can adjust the switching frequency and/ or change the switching pattern in order to

ensure the performance of the drive.
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6 Troubleshooting

6.1.1 Warnings/Alarm Messages 

A warning or an alarm is signalled by the relevant LED on the front of the frequency converter and indicated by a code on the display.

A warning remains active until its cause is no longer present. Under certain circumstances operation of the motor may still be continued. Warning messages may

be critical, but are not necessarily so.

In the event of an alarm, the frequency converter will have tripped. Alarms must be reset to restart operation once their cause has been rectified.

This may be done in three ways:

1. By using the [RESET] control button on the Keypad control panel.

2. Via a digital input with the “Reset” function.

3. Via serial communication/optional network.

NB!

After a manual reset using the [RESET] button on the Keypad, the [AUTO] button must be pressed to restart the motor.

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or the alarm is trip-locked (see also table on following page).

Alarms that are trip-locked offer additional protection, meaning that the mains supply must be switched off before the alarm can be reset. After being switched

back on, the frequency converter is no longer blocked and may be reset as described above once the cause has been rectified.

Alarms that are not trip-locked can also be reset using the automatic reset function in par. H-04 Auto-Reset (Times) (Warning: automatic wake-up is possible!)

If a warning and alarm is marked against a code in the table on the following page, this means that either a warning occurs before an alarm, or else that you can

specify whether it is a warning or an alarm that is to be displayed for a given fault.

This is possible, for instance, in par. F-10 Electronic Overload. After an alarm or trip, the motor carries on coasting, and the alarm and warning flash. Once the

problem has been rectified, only the alarm continues flashing until the frequency converter is reset.
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference

1 10 Volts low X    
2 Live zero error (X) (X) par. AN-01 Live Zero Time-

out Function
3 No motor (X) par. H-80 Function at Stop
4 Mains phase loss (X) (X) (X) par. SP-12 Function at Line

Imbalance
5 DC link voltage high X    
6 DC link voltage low X
7 DC over-voltage X X   
8 DC under voltage X X
9 Inverter overloaded X X   
10 Motor Electronic OL over temperature (X) (X) par. F-10 Electronic Over-

load
11 Motor thermistor over temperature (X) (X)  par. F-10 Electronic Over-

load
12 Torque limit X X
13 Over Current X X X  
14 Earth Fault X X X
15 Hardware mismatch X X
16 Short Circuit X X
17 Control word time-out (X) (X) par. O-04 Control Word

Timeout Function
22 Hoist Mech. Brake
23 Internal Fan Fault X
24 External Fan Fault X par. SP-53 Fan Monitor
25 Brake resistor short-circuited X
26 Brake resistor power limit (X) (X) par. B-13 Braking Thermal

Overload
27 Brake chopper short-circuited X X
28 Brake check (X) (X) par. B-15 Brake Check
29 Heatsink temp X X X
30 Motor phase U missing (X) (X) (X) par. H-78 Missing Motor

Phase Function
31 Motor phase V missing (X) (X) (X) par. H-78 Missing Motor

Phase Function
32 Motor phase W missing (X) (X) (X) par. H-78 Missing Motor

Phase Function
33 Inrush Fault X X
34 Network communication fault X X
36 Mains failure X X
38 Internal Fault X X
39 Heatsink sensor X X
40 Overload of Digital Output Terminal 27 (X) par. E-00 Digital I/O Mode,

par. E-51 Terminal 27 Mode
41 Overload of Digital Output Terminal 29 (X) par. E-00 Digital I/O Mode,

par. E-52 Terminal 29 Mode
42 Overload of Digital Output On X30/6 (X) par. E-56 Term X30/6 Digi

Out (OPCGPIO)
42 Overload of Digital Output On X30/7 (X) par. E-57 Term X30/7 Digi

Out (OPCGPIO)
46 Pwr. card supply X X
47 24 V supply low X X X
48 1.8 V supply low X X
49 Speed limit X
50 Auto Tune calibration failed X
51 Auto Tune check Unom and Inom X
52 Auto Tune low Inom X
53 Auto Tune motor too big X

Table 6.1: Alarm/Warning code list
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference

54 Auto Tune motor too small X
55 Auto Tune parameter out of range X
56 Auto Tune interrupted by user X
57 Auto Tune time-out X
58 Auto Tune internal fault X X
59 Current limit X
61 Tracking Error (X) (X) par. H-20 Motor Feedback

Loss Function
62 Output Frequency at Maximum Limit X

63 Mechanical Brake Low (X) par. B-20 Release Brake
Current

64 Voltage Limit X

65 Control Board Over-temperature X X X
66 Heat sink Temperature Low X
67 Option Module Configuration has Changed X
68 Safe Stop (X) (X)1) par. E-07 Terminal 37 Safe

Stop
69 Pwr. Card Temp X X
70 Illegal Drive configuration X
71 Safe Stop X X1) par. E-07 Terminal 37 Safe

Stop
72 Dangerous Failure X1) par. E-07 Terminal 37 Safe

Stop
73 Safe Stop Auto Restart
77 Reduced power mode X par. SP-59 Actual Number

of Inverter Units
79 Illegal PS config X X
80 Drive Restored to Factory Settings X
81 CSIV corrupt
82 CSIV parameter error
85 Profibus/Profisafe Error
90 Encoder Loss (X) (X) par. EC-61 Feedback Sig-

nal Monitoring
91 Analog input 54 wrong settings X S202
243 Brake IGBT X X
244 Heatsink temp X X X
245 Heatsink sensor X X
246 Pwr.card supply X X
247 Pwr.card temp X X
248 Illegal PS config X X
250 New spare part X
251 New Model Number X X

Table 6.2: Alarm/Warning code list

(X) Dependent on parameter

1) Can not be Auto reset via par. H-04 Auto-Reset (Times)

A trip is the action when an alarm has appeared. The trip will coast the motor and can be reset by pressing the reset button or make a reset by a digital input (Par.

E-1# [1]). The origin event that caused an alarm cannot damage the frequency converter or cause dangerous conditions. A trip lock is an action when an alarm

occurs, which may cause damage to frequency converter or connected parts. A Trip Lock situation can only be reset by a power cycling.

LED indication
Warning yellow

Alarm flashing red
Trip locked yellow and red
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Alarm Word Extended Status Word
Bit Hex Dec Alarm Word Alarm Word 2 Warning Word Warning

Word 2
Extended
Status Word

0 00000001 1 Brake Check ServiceTrip, Read/
Write

Brake Check Ramping

1 00000002 2 Pwr. Card Temp ServiceTrip, (re-
served)

Pwr. Card Temp  Auto Tune Running

2 00000004 4 Earth Fault ServiceTrip, Type-
code/Sparepart

Earth Fault Start CW/CCW

3 00000008 8 Ctrl.Card Temp ServiceTrip, (re-
served)

Ctrl.Card Temp  Slow Down

4 00000010 16 Ctrl. Word TO ServiceTrip, (re-
served)

Ctrl. Word TO Catch Up

5 00000020 32 Over Current  Over Current  Feedback High
6 00000040 64 Torque Limit Torque Limit Feedback Low
7 00000080 128 Motor Th Over  Motor Th Over  Output Current High
8 00000100 256 Motor Electronic OL

Over
Motor Electronic OL Over Output Current Low

9 00000200 512 Drive Overld.  Drive Overld.  Output Freq High
10 00000400 1024 DC under Volt DC under Volt Output Freq Low
11 00000800 2048 DC over Volt  DC over Volt  Brake Check OK
12 00001000 4096 Short Circuit DC Voltage Low Braking Max
13 00002000 8192 Inrush Fault  DC Voltage High  Braking
14 00004000 16384 Mains ph. Loss Mains ph. Loss Out of Speed Range
15 00008000 32768 Auto Tune Not OK  No Motor  OVC Active
16 00010000 65536 Live Zero Error Live Zero Error AC Brake
17 00020000 131072 Internal Fault KTY error 10V Low KTY Warn Password Timelock
18 00040000 262144 Brake Overload Fans error Brake Overload Fans Warn Password Protection
19 00080000 524288 U phase Loss ECB error Brake Resistor ECB Warn  
20 00100000 1048576 V phase Loss Brake IGBT
21 00200000 2097152 W phase Loss  Speed Limit   
22 00400000 4194304 Network Fault Network Fault Unused
23 00800000 8388608 24 V Supply Low  24V Supply Low  Unused
24 01000000 16777216 Mains Failure Mains Failure Unused
25 02000000 33554432 1.8V Supply Low  Current Limit  Unused
26 04000000 67108864 Brake Resistor Low Temp Unused
27 08000000 134217728 Brake IGBT  Voltage Limit  Unused
28 10000000 268435456 Option Change Encoder loss Unused
29 20000000 536870912 Drive Restored to

factory settings
 Output freq. lim.  Unused

30 40000000 1073741824 Safe Stop (A68) Safe Stop (A71) Safe Stop (W68) Safe Stop
(W71)

Unused

31 80000000 2147483648 Mech. brake low Dangerous Failure
(A72)

Extended Status Word  Unused

Table 6.3: Description of Alarm Word, Warning Word and Extended Status Word

The alarm words, warning words and extended status words can be read out via serial bus or optional network for diagnose. See alsopar. DR-94 Ext. Status

Word.

WARNING 1, 10 Volts low:

The 10 V voltage from terminal 50 on the control card is below 10 V.

Remove some of the load from terminal 50, as the 10 V supply is overloaded.

Max. 15 mA or minimum 590 Ω.

WARNING/ALARM 2, Live zero error:

The signal on terminal 53 or 54 is less than 50% of the value set in par.

AN-10 Terminal 53 Low Voltage, par. AN-12 Terminal 53 Low Current, par.

AN-20 Terminal 54 Low Voltage, or par. AN-22 Terminal 54 Low Current re-

spectively.

WARNING/ALARM 3, No motor:

No motor has been connected to the output of the frequency converter.

WARNING/ALARM 4, Mains phase loss:

A phase is missing on the supply side, or the mains voltage imbalance is too

high.

This message also appears in case of a fault in the input rectifier on the fre-

quency converter.

Check the supply voltage and supply currents to the frequency converter.

WARNING 5, DC link voltage high:

The intermediate circuit voltage (DC) is higher than the overvoltage limit of

the control system. The frequency converter is still active.

WARNING 6, DC link voltage low

The intermediate circuit voltage (DC) is below the undervoltage limit of the

control system. The frequency converter is still active.

WARNING/ALARM 7, DC over voltage:

If the intermediate circuit voltage exceeds the limit, the frequency converter

trips after a time.

Possible corrections:

Connect a brake resistor

Extend the ramp time

Activate functions in par. B-10 Brake Function

Increase par. SP-26 Trip Delay at Drive Fault
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Alarm/warning limits:
3 x 200 - 240 V 3 x 380 - 500 V 3 x 525 - 600 V

[VDC] [VDC] [VDC]
Undervoltage 185 373 532
Voltage warning low 205 410 585
Voltage warning
high (w/o brake - w/
brake)

390/405 810/840 943/965

Overvoltage 410 855 975
    
The voltages stated are the intermediate circuit voltage of the frequency
converter with a tolerance of ± 5 %. The corresponding mains voltage
is the intermediate circuit voltage (DC-link) divided by 1.35

WARNING/ALARM 8, DC under voltage:

If the intermediate circuit voltage (DC) drops below the “voltage warning low”

limit (see table above), the frequency converter checks if 24 V backup supply

is connected.

If no 24 V backup supply is connected, the frequency converter trips after a

given time depending on the unit.

To check whether the supply voltage matches the frequency converter, see

General Specifications.

WARNING/ALARM 9, Drive overloaded:

The frequency converter is about to cut out because of an overload (too high

current for too long). The counter for electronic, thermal inverter protection

gives a warning at 98% and trips at 100%, while giving an alarm. You  can-

not reset the frequency converter until the counter is below 90%.

The fault is that the frequency converter is overloaded by more than 100%

for too long.

WARNING/ALARM 10, Motor electronic overload over temperature:

According to the electronic thermal protection, the motor is too hot. You can

choose if you want the frequency converter to give a warning or an alarm

when the counter reaches 100% in par. F-10 Electronic Overload. The fault is

that the motor is overloaded by more than 100% for too long. Check that the

motor par. P-03 Motor Current is set correctly.

WARNING/ALARM 11, Motor thermistor over temp:

The thermistor or the thermistor connection is disconnected. You can choose

if you want the frequency converter to give a warning or an alarm when the

counter reaches 100% in par. F-10 Electronic Overload. Check that the ther-

mistor is connected correctly between terminal 53 or 54 (analog voltage input)

and terminal 50 (+ 10 V supply), or between terminal 18 or 19 (digital input

PNP only) and terminal 50. If aKTY sensoris used, check for correct connection

between terminal 54 and 55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par. F-40 Torque Limiter (Driving) (in

motor operation) or the torque is higher than the value in par. F-41 Tor-

que Limiter (Braking) (in regenerative operation).

WARNING/ALARM 13, Over Current:

The inverter peak current limit (approx. 200% of the rated current) is exceeded.

The warning will last approx. 8-12 sec., then the frequency converter trips and

issues an alarm. Turn off the frequency converter and check if the motor shaft

can be turned and if the motor size matches the frequency converter.

If extended mechanical brake control is selected, trip can be reset externally.

ALARM 14, Earth fault:

There is a discharge from the output phases to earth, either in the cable be-

tween the frequency converter and the motor or in the motor itself.

Turn off the frequency converter and remove the earth fault.

ALARM 15, Incomplete hardware:

A fitted option is not handled by the present control board (hardware or soft-

ware).

ALARM 16, Short-circuit

There is short-circuiting in the motor or on the motor terminals.

Turn off the frequency converter and remove the short-circuit.

WARNING/ALARM 17, Control word timeout:

There is no communication to the frequency converter.

The warning will only be active when par. O-04 Control Word Timeout Func-

tion is NOT set to OFF.

If par. O-04 Control Word Timeout Function is set to Stop and Trip, a warning

appears and the frequency converter ramps down until it trips, while giving

an alarm.

par. O-03 Control Word Timeout Time could possibly be increased.

WARNING 23, Internal fan fault:

The fan warning function is an extra protection function that checks if the fan

is running / mounted. The fan warning can be disabled in par.

SP-53 Fan Monitor (set to [0] Disabled).

WARNING 24, External fan fault:

The fan warning function is an extra protection function that checks if the fan

is running / mounted. The fan warning can be disabled in par.

SP-53 Fan Monitor (set to [0] Disabled).

WARNING 25, Brake resistor short-circuited:

The brake resistor is monitored during operation. If it short-circuits, the brake

function is disconnected and the warning appears. The frequency converter

still works, but without the brake function. Turn off the frequency converter

and replace the brake resistor (see par. B-15 Brake Check).

ALARM/WARNING 26, Brake resistor power limit:

The power transmitted to the brake resistor is calculated as a percentage, as

a mean value over the last 120 s, on the basis of the resistance value of the

brake resistor (par. B-11 Brake Resistor (ohm)) and the intermediate circuit

voltage. The warning is active when the dissipated braking power is higher

than 90%. If  Trip [2] has been selected in par. B-13 Braking Thermal Over-

load, the frequency converter cuts out and issues this alarm, when the

dissipated braking power is higher than 100%.

ALARM/ WARNING 27, Brake chopper fault:

The brake transistor is monitored during operation and if it short-circuits, the

brake function disconnects and the warning comes up. The frequency con-

verter is still able to run, but since the brake transistor has short-circuited,

substantial power is transmitted to the brake resistor, even if it is inactive.

Turn off the frequency converter and remove the brake resistor.

This alarm/ warning could also occur should the brake resistor overheat. Ter-

minal 104 to 106 are available as brake resistor. Klixon inputs, see section

Brake Resistor Temperature Switch.

Warning: There is a risk of substantial power being trans-

mitted to the brake resistor if the brake transistor is short-

circuited.

ALARM/WARNING 28, Brake check failed:

Brake resistor fault: the brake resistor is not connected/working.

ALARM 29, Drive over temperature:

If the drive type is IP20 Open Chassis, IP20 with Nema 1 kit, or Nema 1 the

cut-out temperature of the heat-sink is 95 oC +5 oC. The temperature fault

cannot be reset, until the temperature of the heatsink is below 70 oC +5 oC.
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The fault could be:

- Ambient temperature too high

- Too long motor cable

ALARM 30, Motor phase U missing:

Motor phase U between the frequency converter and the the motor is missing.

Turn off the frequency converter and check motor phase U.

ALARM 31, Motor phase V missing:

Motor phase V between the frequency converter and the motor is missing.

Turn off the frequency converter and check motor phase V.

ALARM 32, Motor phase W missing:

Motor phase W between the frequency converter and the motor is missing.

Turn off the frequency converter and check motor phase W.

ALARM 33, Inrush fault:

Too many power ups have occured within a short time period. See the chapter

General Specifications for the allowed number of power ups within one mi-

nute.

WARNING/ALARM 34, Network communication fault:

The network option card is not working correctly. Please check parameters

associated with the module and make sure module is properly inserted in Slot

A of the drive.

WARNING/ALARM 36, Mains failure:

This warning/alarm is only active if the supply voltage to the frequency con-

verter is lost and par. SP-10 Line failure is NOT set to OFF. Possible correction:

check the fuses/circuit breaker connected to the frequency converter

ALARM 38, Internal fault:

Internal drive fault. Please contact your GE supplier. Some typical alarm mes-

sages:

0 The serial port cannot be initialized. Serious hardware fail-
ure

256 The power EEPROM data is defected or outdated.
512 The control board EEPROM data is defected or outdated.
513 Communication time out Reading EEPROM data
514 Communication time out Reading EEPROM data
515 The Application Orientated Control cannot recognize the

EEPROM data
516 Cannot write write to the EEPROM because a write com-

mand is on progress
517 The write command is under time out
518 Failure in the EEPROM
519 Missing or invalid BarCode data in EEPROM 1024 – 1279

CAN telegram cannot be sent. (1027 indicate a possible
hardware failure)

1281 Digital Signal Processor flash time-out
1282 Power micro software version mismatch
1283 Power EEPROM data version mismatch
1284 Cannot read Digital Signal Processor software version
1299 Option SW in slot A is outdated
1300 Option SW in slot B is outdated
1311 Option SW in slot C0 is outdated
1312 Option SW in slot C1 is outdated
1315 Option SW in slot A is not supported (not allowed)
1316 Option SW in slot B is not supported (not allowed)
1317 Option SW in slot C0 is not supported (not allowed)
1318 Option SW in slot C1 is not supported (not allowed)
1536 An exception in the Application Orientated Control is reg-

istered. Debug information written in Keypad
1792 DSP watchdog is active. Debugging of power part data

Motor Orientated Control data not transferred correctly
2049 Power data restarted
2315 Missing SW version from power unit
2816 Stack overflow Control board module
2817 Scheduler slow tasks
2818 Fast tasks
2819 Parameter thread
2820 Keypad stack overflow

2821 Serial port overflow
2822 USB port overflow

3072-512
2

Parameter value is outside its limits. Perform a initialization.
Parameter number causing the alarm: Subtract the code
from 3072. Ex Error code 3238: 3238-3072 = 166 is outside
the limit

5123 Option in slot A: Hardware incompatible with Control board
hardware

5124 Option in slot B: Hardware incompatible with Control board
hardware

5125 Option in slot C0: Hardware incompatible with Control
board hardware

5126 Option in slot C1: Hardware incompatible with Control
board hardware

5376-623
1

Out of memory

WARNING 40, Overload of Digital Output Terminal 27

Check the load connected to terminal 27 or remove short-circuit connection.

Check par. E-00 Digital I/O Mode and par. E-51 Terminal 27 Mode.

WARNING 41, Overload of Digital Output Terminal 29:

Check the load connected to terminal 29 or remove short-circuit connection.

Check par. E-00 Digital I/O Mode and par. E-52 Terminal 29 Mode.

WARNING 42, Overload of Digital Output On X30/6 :

Check the load connected to X30/6 or remove short-circuit connection. Check

par. E-56 Term X30/6 Digi Out (OPCGPIO).

WARNING 42, Overload of Digital Output On X30/7 :

Check the load connected to X30/7 or remove short-circuit connection. Check

par. E-57 Term X30/7 Digi Out (OPCGPIO).

WARNING 47, 24 V supply low:

The external 24 V DC backup power supply may be overloaded, otherwise

Contact your GE supplier.

WARNING 48, 1.8 V supply low:

Contact your GE supplier.

WARNING 49, Speed limit:

The speed is not within the specified range in par. F-18 Motor Speed Low Limit

[RPM] and par. F-17 Motor Speed High Limit [RPM].

ALARM 50, Auto Tune calibration failed:

Contact your GE supplier.

ALARM 51, Auto Tune check Unom and Inom:

The setting of motor voltage, motor current, and motor power are set set

correctly. Please check parameters (P-##).

ALARM 52, Auto Tune low Inom:

The motor current is too low. Check the settings.

ALARM 53, Auto Tune motor too big:

The motor is too big for the Auto Tune to be carried out.

ALARM 54, Auto Tune motor too small:

The motor is too small for the Auto Tune to be carried out.

ALARM 55, Auto Tune par. out of range:

The motor parameter values set for the motor are outside acceptable range.

ALARM 56, Auto Tune interrupted by user:

The Auto Tune has been interrupted by the user.

ALARM 57, Auto Tune timeout:

Try to start the Auto Tune again a number of times, until the Auto Tune is

carried out. Please note that repeated runs may heat the motor to a level

where the resistance Rs and Rr are increased. In most cases, however, this is

not critical.
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ALARM 58, Auto Tune internal fault:

Contact your GE supplier.

WARNING 59, Current limit:

The current is higher than the value in par. F-43 Current Limit.

WARNING 61, Tracking Error:

An error has been detected between calculated speed and speed measure-

ment from feedback device. The function Warning/Alarm/Disabling setting is

in par. H-20 Motor Feedback Loss Function. Accepted error setting in par.

H-21 Motor Feedback Speed Error and the allowed time the error occur setting

in par. H-22 Motor Feedback Loss Timeout. During a commissioning procedure

the function may be effective.

WARNING 62, Output Frequency at Maximum Limit:

The output frequency is higher than the value set in par. F-03 Max Output

Frequency 1

ALARM 63, Mechanical Brake Low:

The actual motor current has not exceeded the “release brake” current within

the “Start delay” time window.

WARNING 64, Voltage Limit:

The load and speed combination demands a motor voltage higher than the

actual DC link voltage.

WARNING/ALARM/TRIP 65, Control Card Over Temperature:

Control card over temperature: The cut-out temperature of the control card

is 80° C.

WARNING 66, Heatsink Temperature Low:

The heat sink temperature is measured as 0° C. This could indicate that the

temperature sensor is defect and thus the fan speed is increased to the max-

imum in case the power part or control card is very hot.

ALARM 67, Option Module Configuration has Changed:

One or more options modules have either been added or removed since the

last power down.

ALARM 68, Safe Stop:

Safe Stop has been activated. To resume normal operation, apply 24 V DC to

terminal # 37,, then send a reset signal (via Bus, Digital I/O, or by pressing

[RESET]).

WARNING 68, Safe Stop:

Safe Stop has been activated. Normal operation is resumed when Safe Stop

is disabled. Warning: Automatic Restart!

ALARM 70, Illegal Drive Configuration:

Actual combination of control board and power board is illegal.

ALARM 71, 1 Safe Stop:

Safe Stop has been activated from external source. Normal operation can be

resumed when 24V dc is applied to terminal # 37. When that happens, a reset

signal must be is be sent (via Bus, Digital I/O, or by pressing [RESET]).

WARNING 71, Safe Stop:

Safe Stop has been activated from external source. Normal operation can be

resumed when 24V dc is applied to terminal # 37.. Warning: Automatic Re-

start.

ALARM 72, Dangerous Failure:

Safe Stop with Trip Lock. Unexpected signal levels on Safe Stop.

ALARM 80, Drive Restored to Factory Settings:

Parameter settings are restored to factory settings after a manual (three-

finger) reset.

ALARM 90, Encoder loss:

Check the connection to encoder option and eventually replace the OPCENC

or MCB 103.

ALARM 91, Analogue Input 54 Wrong Settings:

Switch S202 has to be set in position OFF (voltage input) when a KTY sensor

is connected to analogue input terminal 54.

ALARM 250, New Spare Part:

The power or Switch Mode Power Supply has been exchanged. The frequency

converter model number must be restored in the EEPROM. Remember to se-

lect ‘Save to EEPROM’ to complete.

ALARM 251, New Model Number:

The Frequency Converter has got a new model number.

AF-650 GP Operating Instructions
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Connection To Mains 17
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Digital Output 79
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Mains Supply 69, 74, 75, 76
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Motor Name Plate 32

Motor Output 77
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Motor Power [kw] 39

Motor Protection 41, 81

Motor Rated Voltage 39

Motor Speed Unit 39

Motor Thermal Protection 34

N
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O
Output Performance (u, V, W) 77

P
Panel Through Mounting 15

Parallel Connection Of Motors 34

Potentiometer Reference 28

Profibus 3

Protection 22

Protection And Features 81

Pulse Start/stop 27

Pulse/encoder Inputs 79

R
Reference Site, 3-13 40

Relay Outputs 80

Removal Of Knockouts For Extra Cables 16

Repair Work 7

Residual Current Device 6

S
Safe Stop 7

Safety Precautions 6

Screened/armoured 30

Serial Communication 80

Speed Up/down 28

Start/stop 27
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Specification Section 16410

Safety Switches



EXB-NFD, EXB-FDS SERIES • DISTRIBUTION EQUIPMENT
DISCONNECT SWITCHES • 3 POLE/NON-FUSIBLE & FUSIBLE

FEATURES-SPECIFICATIONS

Class I, Div. 1 & 2, Groups B,C,D
Class l, Zones 1 & 2, Groups llB+ H2, IIA
Class II, Div. 1 & 2, Groups E,F,G
Class III
NEMA 3, 4, 4X, 7(B,C,D) 9(E,F,G)

#UL698& #UL1203 - Explos ion Proof and

Dust Igni t ion Proof E lec t r ica l Equipment .

F i les #E83969 & E12379

#C22.2 No. 30-M1986 - Explos ion Proof

Enclosure for use in Class I Hazardous

Locat ions . F i le #LR11716

Applications
EXP-NFD and EXB-FDS Series hinged
cover disconnect switches are used:
• In locations made hazardous due to
the presence of flammable gasses
or vapors or ignitable dusts, fibers
and flyings.

• Outdoors or indoors in damp, wet
and dirty locations, or in areas where
frequent washdowns, heavy rain or
water spray routinely occurs.

• Use as motor circuit disconnect and
to provide short circuit protection
(fused version) of lighting and power
circuits.

Features
• Copper-free aluminum construction,
high strength, lighter in weight and
corrosion resistant.

• Fewer cover bolts (no corner bolts
required) reduces installation and
maintenance time. Cover bolts are
stainless steel.

• Gasketed flange with O-ring located
in side bolt circle to seal
out moisture.

• Stainless steel hinges are standard.
• Switch operating handle of copper-
free aluminum can be padlocked,
with up to 3 locks, in either the
“ON” or “OFF” position.

• Ductile mounting lugs adjust to
irregular mounting surfaces.

• Bodies have top and bottom drilled
and tapped conduit entrances for
power and drain/breather.

• Switches are used on all 30 to
400 Ampere assemblies.

• For Horsepower Ratings and
Dimensions, see page DE11.

• Disconnect Switches suitable for type
‘J’ fuses only.

Standard Materials/Finish
• Enclosures: Copper-free aluminum
(less than 4/10 of 1% copper content

• Hinges and Cover Bolts: Stainless
steel

• Aluminum lacquer paint finish

Electrical Rating Ranges
• 600 VAC
• 30, 60, 100, 200 and 400 Amp

Consult Factory for special conduit
layouts and ATEX requirements

ABB

EXB - N FD NON FUSED D I SCONNECT SW I TCHES

CATALOG NUMBER SWITCH RATING TYPE CONDUITS top/bot. WIRE SIZE
EXB-NFD-0303P 30 3 Pole (1) 2” (1) 1/2” #14-4
EXB-NFD-0306P 30 6 Pole (2) 2” (1) 1/2” #14-4
EXB-NFD-0303PDT 30 3P Double Throw (2) 2” (1) 1/2” #14-4
EXB-NFD-0603P 60 3 Pole (1) 2” (1) 1/2” #14-4
EXB-NFD-0606P 60 6 Pole (2) 2” (1) 1/2” #14-4
EXB-NFD-0603PDT 60 3P Double Throw (2) 2” (1) 1/2” #14-4
EXB-NFD-1003P 100 3 Pole (1) 2” (1) 1/2” #8- 1/0
EXB-NFD-1006P 100 6 Pole (2) 2” (1) 1/2” #8-1/0
EXB-NFD-1003PDT 100 3P Double Throw (2) 2” (1) 1/2” #8-1/0
EXB-NFD-2003P 200 3 Pole (1) 3” (1) 1/2” #4-300MCM
EXB-NFD-4003P 400 3 Pole (2) 3” (1) 1/2” #2-600MCM

EXB - FDS FUSED D I SCONNECT SW I TCHES ( Ty p e J F u s e s )

CATALOG NUMBER SWITCH RATING TYPE CONDUITS top/bot. WIRE SIZE
EXB-FDS-0303P 30 3 Pole (1) 2” (1) 1/2” #14-4
EXB-FDS-0603P 60 3 Pole (1) 2” (1) 1/2” #14-4
EXB-FDS-1003P 100 3 Pole (1) 2” (1) 1/2” #14-2/0
EXB-FDS-2003P 200 3 Pole (1) 3” (1) 1/2” #4-300MCM
EXB-FDS-4003P 400 3 Pole (2) 3” (1) 1/2” #2-600MCM

MOD I F I CAT I ONS

SUFFIX NUMBER DESCRIPTION
KIT-251 100 amp ground lug
KIT-252 225 amp ground lug
SU3* Drain/Breather install NEMA 7CD
SU3B* Drain/Breather install NEMA 7BCD
SU9 Special Paint Finish
4P 4th pole 30, 60, 100A - 3 pole only*
A 1 NC+1NO Auxiliary
AA 2 NC+2NO Auxiliary

NOTE: The installation of a Drain & Breather will void the NEMA
4-4X ratings of enclosure.
*non-fused

DE10
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Product Datasheet 
  

 

XEDS-100A 

 

 

XEDS/XDS SERIES • DISTRIBUTION EQUIPMENT
DISCONNECT SWITCHES • 3 POLE/NON-FUSIBLE

Product Specifications

 Product 
Type

 

 Harshest 
Environment  Class I, Div. 1, Groups C,D 

 Assembly  Complete 

 Voltage  600 VAC (Max.), 250 VDC 

 Disconnect 
Amps/Type

 100 Amp/ Non-Fusible 

 Auxiliary 
Contacts  1 

 Hub 
Arrangement

 Feed-Through Entry Top and 
Bottom 

Complete_Location_Ratings Click Here 

Applications Click Here 

Features Click Here 

Dimensions Click Here 

Horsepower Rating Click Here 

Page 1 of 2Product Datasheet -- XEDS-100A

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=XEDS%2D100A&FAM...
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Catalog Page Link
Click Here 
for Catalog 
Page 

Notes Click Here 

Modifications Click Here 

Compressed Product 
Number

XEDS100A 

Although every attempt has been made to ensure the accuracy of this material, 
neither Killark nor Hubbell Incorporated (DE) assumes responsibility for any 
inaccuracies or omissions in the data presented. As a safety precaution, 
information utilized herein should be verified with the National Electrical Code 
and other sources.  
 
Generally, Killark products are covered by one or more Third Party Certifiers. 
There may be instances where not all products on a particular catalog page 
containing a certifier’s logo are listed. When certification information is 
required, consult Killark or refer to the appropriate certifier for listings.  
 
Since conditions of use of the product are outside of the care, custody and 
control of Killark, the purchaser should determine product suitability for their 
intended use, and assume all risks and liability whatsoever in connection 
therewith. 

  

Page 2 of 2Product Datasheet -- XEDS-100A

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=XEDS%2D100A&FAM...



Product Datasheet 
  

 

XEDS-30A 

 

 

XEDS/XDS SERIES • DISTRIBUTION EQUIPMENT
DISCONNECT SWITCHES • 3 POLE/NON-FUSIBLE

Product Specifications

 Product 
Type

 

 Harshest 
Environment  Class I, Div. 1, Groups C,D 

 Assembly  Complete 

 Voltage  600 VAC (Max.), 250 VDC 

 Disconnect 
Amps/Type

 30 Amp/ Non-Fusible 

 Auxiliary 
Contacts  1 

 Hub 
Arrangement

 Feed-Through Entry Top and 
Bottom 

Complete_Location_Ratings Click 
Here 

Applications
Click 
Here 

Page 1 of 2Product Datasheet -- XEDS-30A

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=XEDS%2D30A&FAM=...
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Features
Click 
Here 

Dimensions
Click 
Here 

Horsepower Rating
Click 
Here 

Catalog Page Link

Click 
Here for 
Catalog 
Page 

Notes
Click 
Here 

Modifications
Click 
Here 

Compressed Product 
Number XEDS30A 

Although every attempt has been made to ensure the accuracy of this material, 
neither Killark nor Hubbell Incorporated (DE) assumes responsibility for any 
inaccuracies or omissions in the data presented. As a safety precaution, 
information utilized herein should be verified with the National Electrical Code 
and other sources.  
 
Generally, Killark products are covered by one or more Third Party Certifiers. 
There may be instances where not all products on a particular catalog page 
containing a certifier’s logo are listed. When certification information is 
required, consult Killark or refer to the appropriate certifier for listings.  
 
Since conditions of use of the product are outside of the care, custody and 
control of Killark, the purchaser should determine product suitability for their 
intended use, and assume all risks and liability whatsoever in connection 
therewith. 

  

Page 2 of 2Product Datasheet -- XEDS-30A

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=XEDS%2D30A&FAM=...



Product Datasheet 
  

 

XEDS-60A 

 

 

XEDS/XDS SERIES • DISTRIBUTION EQUIPMENT
DISCONNECT SWITCHES • 3 POLE/NON-FUSIBLE

Product Specifications

 Product 
Type

 

 Harshest 
Environment  Class I, Div. 1, Groups C,D 

 Assembly  Complete 

 Voltage  600 VAC (Max.), 250 VDC 

 Disconnect 
Amps/Type

 60 Amp/ Non-Fusible 

 Auxiliary 
Contacts  1 

 Hub 
Arrangement

 Feed-Through Entry Top and 
Bottom 

Complete_Location_Ratings Click 
Here 

Applications
Click 
Here 

Features Click 

Page 1 of 2Product Datasheet -- XEDS-60A

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=XEDS%2D60A&FAM=...
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Here 

Dimensions Click 
Here 

Horsepower Rating
Click 
Here 

Catalog Page Link

Click 
Here for 
Catalog 
Page 

Notes
Click 
Here 

Modifications Click 
Here 

Compressed Product 
Number

XEDS60A 

Although every attempt has been made to ensure the accuracy of this material, 
neither Killark nor Hubbell Incorporated (DE) assumes responsibility for any 
inaccuracies or omissions in the data presented. As a safety precaution, 
information utilized herein should be verified with the National Electrical Code 
and other sources.  
 
Generally, Killark products are covered by one or more Third Party Certifiers. 
There may be instances where not all products on a particular catalog page 
containing a certifier’s logo are listed. When certification information is 
required, consult Killark or refer to the appropriate certifier for listings.  
 
Since conditions of use of the product are outside of the care, custody and 
control of Killark, the purchaser should determine product suitability for their 
intended use, and assume all risks and liability whatsoever in connection 
therewith. 

  

Page 2 of 2Product Datasheet -- XEDS-60A

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=XEDS%2D60A&FAM=...
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Motor Control Equipment



Identification guide

Answers for industry.

MCC aftermarket replacement units

16442 Motor Control Equipment 
ITE MCC-2E Add to Existing



Siemens has an installed base of Motor Control Centers dating back
to 1964 due to acquisitions of Allis-Chalmers in 1978, ITE Gould in
1983 and Furnas Electric in 1996. This has resulted in eleven MCC
models installed across the United States. Replacement units for
these models as well as the current tiastarTM MCC offerings are built 
in the Siemens West Chicago plant. Siemens developed this tool 
to help people gain a better understanding of the wide variety of 
this installed base of MCCs. This should enable people to order

aftermarket buckets or new MCCs much easier. In this program
brochure, all the tools necessary for identifying existing MCCs to
ordering forms are included. All items listed as follows: timeline,
product overview, identification guide, product descriptions, work
sheets and ordering check sheet. The intent of this guide is to 
provide a tool for Siemens customers so they can make a more
educated purchasing decision. If you have any questions, please 
contact your local Siemens representative. 

MCC Type

ITE Gould 9600

Allis-Chalmers Mark 1

Furnas Class 89

ITE Gould 5600

Allis-Chalmers Mark2

Siemens-Allis Marq21

Furnas System89

Siemens Model 90

Siemens Model 95

Siemens Model 95+

Siemens tiastar

MCC Timeline

Year

Note: Timeline represents approximate values

1964    1965   1971 1972   1975   1979   1980   1986 1990   1992   1993   1995 1996   1997 2001   2002   >2002

Allis-Chalmers

Siemens-Furnas

Siemens

Siemens

Siemens

ITE

Allis-Chalmers

Furnas

ITE

Furnas

Siemens-Allis Siemens

Siemens

Product history

MCC Aftermarket Guide  3



Original Production Bucket w/         Factory Typical MCC X=Letter
manufacturer Model dates 1) door & handle 2) retrofit 3) number 4) # = Number

Siemens tiastar™ 2002 – Current X — Same as System89

Siemens/Furnas System89 1980 – 2001 X — 89BFXX### ###
89BSXX### ###
89BBXX### ###
WX### (ex. WU760)

Siemens Model 95 + 1997 – 2001 X — 95BFXX### ###
95BSXX### ###
95BBXX### ###
XX### (ex. WU760)

Siemens Model 95 1995 – 1997 X — 09-001-XXXX-XXXXX-XXX
Siemens Model 90 1990 – 1997 X — 30-001-XXXX-XXXXX
Siemens Allis Marq 21 1975 – 1990 X — 01-14XX-XXXXX-XX
Allis-Chalmers Mark 2 1972 – 1975 X — ##### (ex. 15375)
Allis-Chalmers Mark 1 1965 – 1972 X —

ITE Gould 5600 1971 – 1992 — X 84-XXXXX-XX
ITE Gould 9600 1964 – 1971 — X 85-XXXXX-XX

86-XXXXX-XX

Furnas Class89 1965 – 1979 — X 89FVXXXX XXX
89SVXXXX XXX
89BVXXXX XXX
V#### (ex. V2176)

This overview is a clear and concise snap shot of Siemens entire MCC
product offering. For your convenience, typical MCC part numbers are
shown for continued identification possibilities. 

Furthermore, the overview covers the standard options for the 
product offering.

1) Dates represent approximate values only.
2) Buckets exceeding 250 amps are fix mounted.
3) Contact West Chicago Aftermarket Dept. for Retrofit Program at (800) 683-6200.
4) In some instances, a generic 5 alphanumeric number is designed as the MCC sales order number. In most cases a 5 alphanumeric number within the 

MCC number is the sales order number. MCC numbers can be found inside the MCC bucket.

Starters
240V, 480V, 575V NEMA size

FVNR 1-6
FVR 1-5
2S1W-CT 1-5
2S1W-VT 1-5
2S2W-CT 1-5
2S2W-VT 1-5
RVAT 2-6
RVSS Consult factory
VFD Consult factory

Product overview

Standard options

Amp meter + CT Surge suppression
CT Under voltage CB
Voltage monitor Shunt trip
Vac. contactor Ground stab
Transducer High density bucket
Fuse puller Special paint
Bypass Timer
ASI® 4P relay
Ground fault Extra unit space
Elapse time meter

MCC Aftermarket Guide4



Identification

ITE Gould 5600/9600
Type: ITE
Typical MCC number: 84-XXXXX-XX / 85-XXXXX-XX / 86-XXXXX-XX. 

Description: The 9600 models were 20” wide buckets with no 
vertical wire way. The 5600 model was a standard 15” wide bucket.

Operating handle and bucket stab:

5600, Version 1

5600, Version 2

5600

9600 9600

MCC Aftermarket Guide8



Replacement capabilities

Starter units
Replacement starters are available for all plug-in and Non plug-
in units. A complete unit for adding to an existing MCC includes 
a unit door, divider pans and all necessary mounting hardware.
Features of the replacement units include: 

• Siemens Starter Size 1-6
• CT, CPT, PT
• CB and fusible
• Pilot devices, relays,  

and fuses 
• UL labeled 
• Shelf is ordered 

separately

Feeder units
Replacement feeders are available for all plug-in and Non plug-in
units. A complete unit for adding to an existing MCC includes a
unit door, divider pans and all necessary mounting hardware.
Features of the replacement units include:

• Siemens feeder breakers and fusible switches
• Handle mechanism and hardware
• Feeder range 125A – 800A 
• UL labeled

Note: 9600 units are available on fixed mounted panels only.

Product description
The 5600 and 9600 MCC retrofit buckets are designed to fit into
their old design. 5600 units are 15" wide buckets and the fix
mounted panels are 20" wide. 9600 units are 20" wide only. 

The original Gould came with a variety of old CB and starters from
ITE, Rowan, and AMP-CAP. These buckets are available up to NEMA
size 5. 

Note: Original components are not available. Today, we provide
you with Siemens breakers and starters. A new tiastar MCC can 
be cabled to an existing line up with an MLO assembly. 

5600

5600-9600

Time line 5600: 1971 – 1992
Time line 9600: 1964 – 1971
Original mfg: ITE / Rowan Ctrl
MCC #: 84-XXXXX-XX

85-XXXXX-XX
86-XXXXX-XX

MCC plant:

Identification

MCC Aftermarket Guide  9
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1 OVERVIEW 1.1 INTRODUCTION

1
1 OVERVIEW 1.1 INTRODUCTION 1.1.1 DESCRIPTION

The GE Power Management PQM Power Quality Meter is an ideal choice for continuous monitoring of a single
or three-phase system. It provides metering for current, voltage, real power, reactive power, apparent power,
energy use, cost of power, power factor, and frequency. Programmable setpoints and four assignable output
relays allow control functions to be added for specific applications. This includes basic alarm on over/under
current or voltage, unbalance, demand based load shedding, and capacitor power factor correction control.
More complex control is possible using the four switch inputs; these can also be used for status information
such as breaker open/closed, flow information, etc.

As a data gathering device for plant automation systems that integrate process, instrument, and electrical
requirements, all monitored values are available via one of two RS485 communication ports running the Mod-
bus protocol. If analog values are required for direct interface to a PLC, any of the monitored values can output
as a 4 to 20 mA (or 0 to 1 mA) signal to replace up to 4 separate transducers. A third RS232 communication
port connects to a PC from the front panel for simultaneous access of information by other plant personnel.

With increasing use of electronic loads such as computers, ballasts, and variable frequency drives, the quality
of the power system is important. With the harmonic analysis option, any phase current or voltage can be dis-
played and the harmonic content calculated. Knowledge of the harmonic distribution allows action to be taken
to prevent overheated transformers, motors, capacitors, neutral wires, and nuisance breaker trips. Redistribu-
tion of system loading can also be determined. The PQM can also provide waveform and data printouts to
assist in problem diagnosis.

Economical system monitoring or control is possible by selecting the non-display chassis model as a system
component and adding required options to obtain the desired level of functionality.

1.1.2 FEATURE HIGHLIGHTS

• Monitor: A, V, VA, W, var, kWh, kvarh, kVAh, PF, Hz

• Demand metering: W, var, A, VA

• Setpoints for alarm or control from most measured values, including: unbalance, frequency, power factor,
voltage, and current

• 4 output relays / 4 switch inputs for flexible control configuration

• 4 isolated analog outputs replace transducers for PLC interface

• 1 4-20 mA analog input

• Modbus communications

• Three COM ports (two rear RS485 ports and one front RS232 port) for access by process, electrical, main-
tenance, and instrument personnel 

• Harmonic analysis for power quality review and problem correction

• 40-character display and keypad for local programming

• Free PQMPC software for setpoint entry or monitoring from a PC

• Simulation mode for testing and training

• Compact design for panel or chassis mount

• AC/DC control power

16492 Electrical Metering Devices
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1.1 INTRODUCTION 1 OVERVIEW

1

Figure 1–1: PQM FEATURE HIGLIGHTS
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1 OVERVIEW 1.1 INTRODUCTION

1
1.1.3 APPLICATIONS

• Metering of distribution feeders, transformers, generators, capacitor banks, and motors

• Medium and low voltage three-phase systems

• Commercial, industrial, utility

• Flexible control for demand load shedding, power factor, etc.

• Power quality analysis

• System debugging

Figure 1–2: SINGLE LINE DIAGRAM
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1
1.2 STANDARD FEATURES 1.2.1 METERING

True RMS monitoring of Ia, Ib, Ic, In, Van, Vbn, Vcn, Vab, Vbc, Vca, voltage/current unbalance, power factor, line
frequency, watts, vars, VA, Wh, varh, VAh, and demand readings for A, W, vars, and VA. Maximum and mini-
mum values of measured quantities are recorded and are date and time stamped.

A 40-character display with brightness control is used for programming setpoints and monitoring values and
status.

a) ALARMS

Alarm conditions can be set up for all measured quantities. These include overcurrent, undercurrent, neutral
current, current unbalance, voltage unbalance, phase reversal, overfrequency, underfrequency, power factor,
switch inputs, etc. The alarm messages are displayed in a simple and easy to understand English format.

b) COMMUNICATION

The PQM is equipped with one standard RS485 port utilizing the Modbus or DNP 3.0 protocols. This can be
used to integrate process, instrumentation, and electrical requirements in a plant automation system by con-
necting PQM meters together to a DCS or SCADA system. A PC running PQMPC can change system set-
points and monitor values, status, and alarms. Continuous monitoring minimizes process downtime by
immediately identifying potential problems due to faults or changes from growth.

The PQM also includes a front RS232 port which may be employed to perform such tasks as:

• data monitoring

• problem diagnosis

• viewing event records

• trending

• printing settings and/or actual values

• loading new firmware into the PQM

1.2.2 FUTURE EXPANSION

Flash memory is used to store firmware within the PQM. This allows future product upgrades to be loaded via
the serial port.

Figure 1–3: DOWNLOADING PRODUCT ENHANCEMENTS VIA THE SERIAL PORT

PQM units can initially be used as standalone meters. Their open architecture allows connection to other Mod-
bus compatible devices on the same communication link. These can be integrated in a complete plant-wide
system for overall process monitoring and control.
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1
1.2.3 OPTIONAL FEATURES

a) TRANSDUCER OPTION

Four isolated 4 to 20 mA (or 0 to 1 mA depending on the installed option) analog outputs are provided that can
replace up to eight transducers. The outputs can be assigned to any measured parameters for direct interface
to a PLC.

One 4 to 20 mA analog input is provided to accept a transducer output for displaying information such as tem-
perature or water level.

An additional rear RS485 communication port is provided for simultaneous monitoring by process, instrument,
electrical, or maintenance personnel.

Figure 1–4: ADDITIONAL COMMUNICATION PORT
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1
b) CONTROL OPTION

An additional three dry-contact form “C” output relays and four dry-contact switch inputs are provided. These
additional relays can be combined with setpoints and inputs/outputs for control applications. Possibilities
include:

• undercurrent alarm warnings for pump protection

• over/undervoltage for generators

• unbalance alarm warnings to protect rotating machines

• dual level power factor for capacitor bank switching

• underfrequency/demand output for load shedding resulting in power cost savings

• kWh, kvarh and kVAh pulse output for PLC interface

• Pulse input for totalizing quantities such as kWh, kvarh, kVAh, etc.

Figure 1–5: SWITCH INPUTS AND OUTPUTS RELAYS

DCS

RS485

MODBUS

4

RELAYS

ALARM

AUX 1

AUX 2

AUX 3

4

SWITCH

INPUTS

823775A6.DWG

PQM

STATUS COMMUNICATE RELAYS

SIMULATION

ALARM

SELF TEST

PROGRAM

TX2

TX1

RX2

RX1

AUX2

ALARM

AUX3

AUX1

PQM Power Quality Meter
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c) POWER ANALYSIS OPTION

Non-linear loads (such as variable speed drives, computers, and electronic ballasts) can cause unwanted har-
monics that may lead to nuisance breaker tripping, telephone interference, and transformer, capacitor or motor
overheating. For fault diagnostics such as detecting undersized neutral wiring, assessing the need for har-
monic rated transformers, or judging the effectiveness of harmonic filters, details of the harmonic spectrum are
useful and available with the power analysis option.

Figure 1–6: HARMONIC SPECTRUM

Voltage and current waveforms can be captured and displayed on a PC with PQMPC or third party software.
Distorted peaks or notches from SCR switching provide clues for taking corrective action.

Figure 1–7: CAPTURED WAVEFORM
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1
Alarms, setpoint triggers, and input and output events can be stored in a 40-event record and time/date
stamped by the internal clock. This is useful for diagnosing problems and system activity. The event record is
available through serial communication. Minimum and maximum values are also continuously updated and
time/date stamped.

Routine event logs of all measured quantities can be created, saved to a file, and/or printed.

Figure 1–8: DATA LOGGER

The power analysis option also provides a Trace Memory feature. This feature can be used to record specified
parameters based on the user defined triggers.

Figure 1–9: TRACE MEMORY TRIGGERS
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Figure 1–10: TRACE MEMORY CAPTURE

1.2.4 PQMPC SOFTWARE

All data continuously gathered by the PQM can be transferred to a third party software program for display,
control, or analysis through the communications interface. The PQMPC software makes this data immediately
useful and assists in programming the PQM. Some of the tasks that can be executed using the PQMPC soft-
ware package are:

• read metered data

• monitor system status

• change PQM setpoints on-line

• save setpoints to a file and download into any PQM

• capture and display voltage and current wave shapes for analysis

• record demand profiles for various measured quantities

• troubleshoot communication problems with a built in communications debugging tool

• print all graphs, charts, setpoints, and actual data 

The PQMPC software is fully described in Chapter 6: SOFTWARE.
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1.2.5 ORDER CODES

The order code for all options is: PQM-T20-C-A

Modifications (consult the factory for any additional modification costs):

• MOD 500: Portable test/carrying case

• MOD 501: 20 to 60 V DC / 20 to 48 V AC control power

• MOD 502: Tropicalization

• MOD 504: Removable terminal blocks

• MOD 505: PQM Remote: Base Unit with Detachable Faceplate

• MOD 506: 4 Step Capacitor Bank Switching

• MOD 507: –40°C to +60°C Extended Temperature Operation

• MOD 508: 269/565 Communication Protocol

• MOD 513: Class 1, Division 2 Operation

• MOD 516: PQM Remote: Base Unit only

• MOD 517: PQM Remote: Detachable Faceplate only

Accessories (consult the factory for any additional accessory costs):

• PQMPC Windows software (free upon request)

• RS232 to RS485 converter (required to connect a PC to the PQM RS485 ports)

• 2.25” collar for limited depth mounting

• RS485 terminating network

• PQM mounting plate to replace MTM Plus

Control Power:

• 90 to 300 V DC / 70 to 265 V AC standard

• 20 to 60 V DC / 20 to 48 V AC (MOD 501)

Table 1–1: ORDER CODES

PQM � � �
Basic Unit PQM |

|
|
|

|
|

Basic Unit with display, all current/voltage/power measurements, 1 
RS485 communication port, 1 RS232 communication port

Transducer
Option

T20 |
|
|

|
|
|

4 isolated analog outputs, 0-20 mA and 4-20 mA assignable to all 
measured parameters, 4-20 mA analog input, 2nd RS485 
communication port

T1 |
|

|
|

4 isolated analog outputs, 0-1 mA assignable to all measured 
parameters, 4-20 mA analog input, 2nd RS485 communication port

Control
Option

C |
|

3 additional programmable output relays (for a total of 4), 4 
programmable switch inputs

Power Analysis 
Option

A Harmonic analysis, triggered trace memory, waveform capture, 
event recorder, data logger
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1.3 SPECIFICATIONS 1.3.1 PQM SPECIFICATIONS

CURRENT INPUTS
CONVERSION: true rms, 64 samples/cycle
CT INPUT: 1 A and 5 A secondary
BURDEN: 0.2 VA
OVERLOAD: 20 × CT for 1 sec.

100 × CT for 0.2 sec.
RANGE: 1 to 150% of CT primary
FREQUENCY: up to 32nd harmonic
ACCURACY: ±0.2% of full scale

VOLTAGE INPUTS
CONVERSION: true rms, 64 samples/cycle
VT PRI/SEC: direct or 120 to 72000:69 to 240
BURDEN: 2.2 MΩ
INPUT RANGE: 20 to 600 V AC
FULL SCALE: 150/600 V AC autoscaled
FREQUENCY: up to 32nd harmonic
ACCURACY: ±0.2% of full scale

SAMPLING MODES

SWITCH INPUTS
TYPE: dry contacts
RESISTANCE: 1000 Ω max ON resistance
OUTPUT: 24 V DC @ 2 mA (pulsed)
DURATION: 100 ms minimum

ANALOG OUTPUTS

ACCURACY: ±1% of full scale reading
ISOLATION: 50 V isolated, active source

ANALOG INPUT
RANGE: 4 to 20 mA
ACCURACY: ±1% of full scale reading
INTERNAL BURDEN

RESISTANCE: 250 Ω

OUTPUT RELAYS

CONFIGURATION: Form C NO/NC
CONTACT MATERIAL:Silver Alloy

MEASURED VALUES
SAMPLES

/CYCLE
INPUTS SAMPLED 

AT A TIME
DURATION 

(cycles)
METERED 
VALUES 64 ALL 2

TRACE 
MEMORY 16 ALL continuous

HARMONIC 
SPECTRUM 256 1 1

OUTPUT
0-1 mA

(T1 Option)
4-20 mA

(T20 Option)

MAX LOAD 2400 Ω 600 Ω

MAX OUTPUT 1.1 mA 21 mA

VOLTAGE MAKE/CARRY BREAK
continuous 0.1 sec.

RESISTIVE 30 VDC 5 A 30 A 5 A
125 VDC 5 A 30 A 0.5 A
250 VDC 5 A 30 A 0.3 A

INDUCTIVE
(L/R=7ms)

30 VDC 5 A 30 A 5 A
125 VDC 5 A 30 A 0.25 A
250 VDC 5 A 30 A 0.15 A

RESISTIVE 120 VAC 5 A 30 A 5 A
250 VAC 5 A 30 A 5 A

INDUCTIVE
PF=0.4

120 VAC 5 A 30 A 5 A
250 VAC 5 A 30 A 5 A

PARAMETER ACCURACY
(% of full scale)

RANGE

VOLTAGE ±0.2% 20% to 100% of VT
CURRENT ±0.2% 1% to 150% of CT
V UNBALANCE ±1% 0 to 100%
I UNBALANCE ±1% 0 to 100%
kW see Accuracy Details 0 to ±999,999.99 kW
kvar see Accuracy Details 0 to ±999,999.99 kvar
kVA see Accuracy Details 0 to 999,999.99 kVA
kWh see Accuracy Details 232 kWh
kvarh see Accuracy Details 232 kvarh
kVAh see Accuracy Details 232 kVAh
PF ±1.0% ±0.00 to 1.00
FREQUENCY ±0.02Hz 20.00 to 70.00 Hz
kW DEMAND ±0.4% 0 to ±999 999.99 kW
kvar DEMAND ±0.4% 0 to ±999 999.99 kvar
kVA DEMAND ±0.4% 0 to 999 999.99 kVA
AMP DEMAND ±0.2% 0 to 7500 A
AMPS THD ±2.0% 0.0 to 100.0%
VOLTS THD ±2.0% 0.0 to 100.0%
CREST FACTOR ±0.4% 1 to 9.99
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UNDERVOLTAGE MONITORING
REQ’D VOLTAGE: > 20 V applied in all phases
PICKUP: 0.50 to 0.99 in steps of 0.01 × VT
DROPOUT: 103% of pickup
TIME DELAY: 0.5 to 600.0 in steps of 0.5 sec.
PHASES: Any 1 / Any 2 / All 3 (programmable) 

have to be ≤ pickup to operate
ACCURACY: Per voltage input 
TIMING ACCURACY: –0 / +1 sec.

OVERVOLTAGE MONITORING
PICKUP: 1.01 to 1.25 in steps of 0.01 × VT
DROPOUT: 97% of pickup
TIME DELAY: 0.5 to 600.0 in steps of 0.5 sec.
PHASES: Any 1 / Any 2 / All 3 (programmable) 

must be ≥ pickup to operate
ACCURACY: Per voltage input 
TIMING ACCURACY: –0 / +1 sec.

UNDERFREQUENCY MONITORING
REQ’D VOLTAGE: > 30 V applied in phase A
PICKUP: 20.00 to 70.00 in steps of 0.01 Hz
DROPOUT: Pickup + 0.03 Hz
TIME DELAY: 0.1 to 10.0 in steps of 0.1 sec.
ACCURACY: 0.02 Hz 
TIMING ACCURACY: ±3 cycles

OVERFREQUENCY MONITORING
REQ’D VOLTAGE: > 30 V applied in phase A
PICKUP: 20.00 to 70.00 in steps of 0.01 Hz
DROPOUT: Pickup – 0.03 Hz
TIME DELAY: 0.0 to 10.0 in steps of 0.1 sec.
ACCURACY: 0.02 Hz 
TIMING ACCURACY: ±3 cycles

POWER FACTOR MONITORING
REQ’D VOLTAGE: > 20 V applied in phase A
PICKUP: 0.50 lag to 0.50 lead step 0.01
DROPOUT: 0.50 lag to 0.50 lead step 0.01
TIME DELAY: 0.5 to 600.0 in steps of 0.5 sec.
TIMING ACCURACY: –0 / +1 sec.

DEMAND MONITORING
MEASURED VALUES:Phase A/B/C/N Current (A)

3φ Real Power (kW)
3φ Reactive Power (kvar)
3φ Apparent Power (kVA)

MEASUREMENT TYPE:
Thermal Exponential 90% response time 

(programmable): 5 to 60 min. step 1
Block interval: (programmable): 5 to 60 min. step 1
Rolling Demand

time interval: (programmable): 5 to 60 min. step 1
PICKUP: A: 10 to 7500 in steps of 1000

kW: 0.1 to 6500.0 in steps of 0.1
kvar: 0.1 to 6500.0 in steps of 0.1
kVA: 0.1 to 6500.0 in steps of 0.1

PULSE OUTPUT
PARAMETERS: +kWh, –kWh, +kvarh, –kvarh, kVAh
INTERVAL: 1 to 65000 in steps of 1
PULSE WIDTH: 100 to 2000 ms in steps of 10 ms
MIN. PULSE INTERVAL: 500 ms
ACCURACY: ±10 ms

PULSE INPUT
MAX INPUTS: 4
MIN PULSE WIDTH: 150 ms
MIN OFF TIME: 200 ms

COMMUNICATIONS
COM1/COM2 TYPE: RS485 2-wire, half duplex, isolated
COM3 TYPE: RS232 9-pin
BAUD RATE: 1200 to 19200
PROTOCOLS: Modbus® RTU; DNP 3.0
FUNCTIONS: Read/write setpoints

Read actual values
Execute commands
Read Device Status
Loopback Test

CLOCK
ACCURACY: ±1 minute / 30 days at 25°C ± 5°C
RESOLUTION: 1 sec.

CONTROL POWER
INPUT: 90 to 300 V DC or

70 to 265 V AC, 50/60 Hz
POWER: nominal 10 VA

maximum 20 VA
HOLDUP: 100 ms typical

(@ 120 V AC / 125 V DC)

IT IS RECOMMENDED THAT THE PQM BE
POWERED UP AT LEAST ONCE PER YEAR
TO AVOID DETERIORATION OF THE ELEC-
TROLYTIC CAPACITORS IN THE POWER
SUPPLY. 

WARNING
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TYPE TESTS
DIELECTRIC STRENGTH:

2.0 kV for 1 minute to relays, CTs, 
VTs, power supply

INSULATION RESISTANCE: IEC255-5, 500 V DC
TRANSIENTS: ANSI C37.90.1 Oscillatory

2.5 kV/1 MHz
ANSI C37.90.1 Fast Rise 5 kV/10 ns
Ontario Hydro A-28M-82
IEC255-4 Impulse/High Frequency 

Disturbance Class III Level
IMPULSE TEST: IEC 255-5 0.5 Joule 5kV
RFI: 50 MHz/15 W Transmitter
EMI: C37.90.2 Electromagnetic Interfer-

ence @ 150 MHz and 450 MHz, 
10V/m

STATIC: IEC 801-2 Static Discharge
HUMIDITY: 95% non-condensing
TEMPERATURE: –10°C to +60°C ambient
ENVIRONMENT: IEC 68-2-38 Temperature/Humidity 

Cycle

PACKAGING
SHIPPING BOX: 8½" × 6" × 6" (L×H×D)

21.5cm × 15.2cm × 15.2 cm 
(L×H×D)

SHIP WEIGHT: 5 lbs/2.3 kg

CERTIFICATION
ISO: Manufactured under an ISO9001 

registered program
UL: recognized under E83849
CSA: recognized under LR41286
CE: Conforms to EN 55011 / CISPR 11, 

EN50082-2, IEC 947-1, IEC 1010-1

PQM POWER AND ENERGY ACCURACY
*Accuracy is a per curves ±1 digit on PQM display.

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
NOTE
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Specification Section 16493
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Product Datasheet 

FXCS-0MMR3 -- SEAL-X®

FXB SERIES • CONTROLS
FACTORY SEALED COVER ASSEMBLIES

Product Specifications

Product 
Type

Harshest 
Environment

 Class I, Div. 1, Groups 
C,D 

Factory
Sealed  Yes 

Assembly  Cover Assembly 
Control 
Devices

 Maintained Push Pull 
Mushroom Button 

Button
Color  Red 

Contact 
Arrangement  1-NO/ 1-NC 

Name Plate  E-STOP or BLANK 

 E53360 
E12379

Page 1 of 2Product Datasheet -- FXCS-0MMR3

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=FXCS%2D0MMR3&F...

16493 Control Equipment 



 LR11714 

Complete_Location_Ratings Click Here
Applications Click Here
Features Click Here
Electrical Rating Click Here

Catalog Page Link Click Here for 
Catalog Page

Parts & Accessories Click Here
Notes Click Here
Modifications Click Here
Compressed Product 
Number FXCS0MMR3

Although every attempt has been made to ensure the accuracy of this material, 
neither Killark nor Hubbell Incorporated (DE) assumes responsibility for any 
inaccuracies or omissions in the data presented. As a safety precaution, 
information utilized herein should be verified with the National Electrical Code 
and other sources.

Generally, Killark products are covered by one or more Third Party Certifiers. 
There may be instances where not all products on a particular catalog page 
containing a certifier’s logo are listed. When certification information is 
required, consult Killark or refer to the appropriate certifier for listings.

Since conditions of use of the product are outside of the care, custody and 
control of Killark, the purchaser should determine product suitability for their 
intended use, and assume all risks and liability whatsoever in connection 
therewith.

Page 2 of 2Product Datasheet -- FXCS-0MMR3

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=FXCS%2D0MMR3&F...



Product Datasheet 

FXCS-2S3C4 -- SEAL-X®

FXB SERIES • CONTROLS
FACTORY SEALED COVER ASSEMBLIES

Product Specifications

Product 
Type

Harshest 
Environment

 Class I, Div. 1, Groups 
C,D 

Factory
Sealed  Yes 

Assembly  Complete 
Control 
Devices  Selector Switch 

Selector
Switch 
Operation

 3 Position - Maintained 

Wiring
Entry  3/4" Dead End 

Contact 
Arrangement  1-NO/ 1-NC 

Name Plate  BLANK or H-O-A 

 E53360 
E12379

Page 1 of 3Product Datasheet -- FXCS-2S3C4

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=FXCS-2S3C4&FAM=K...

16493 Control Equipment 



 LR11714 

Complete_Location_Ratings Click Here
Applications Click Here
Features Click Here
Electrical Rating Click Here

Catalog Page Link
Click Here 
for Catalog 
Page

Parts & Accessories Click Here
Notes Click Here
Modifications Click Here
Compressed Product 
Number FXCS2S3C4

Although every attempt has been made to ensure the accuracy of this material, 
neither Killark nor Hubbell Incorporated (DE) assumes responsibility for any 
inaccuracies or omissions in the data presented. As a safety precaution, 
information utilized herein should be verified with the National Electrical Code 

Page 2 of 3Product Datasheet -- FXCS-2S3C4

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=FXCS-2S3C4&FAM=K...



and other sources.

Generally, Killark products are covered by one or more Third Party Certifiers. 
There may be instances where not all products on a particular catalog page 
containing a certifier’s logo are listed. When certification information is 
required, consult Killark or refer to the appropriate certifier for listings.

Since conditions of use of the product are outside of the care, custody and 
control of Killark, the purchaser should determine product suitability for their 
intended use, and assume all risks and liability whatsoever in connection 
therewith.

Page 3 of 3Product Datasheet -- FXCS-2S3C4

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=FXCS-2S3C4&FAM=K...



Product Datasheet 

UGRGF108 -- ACCEPTOR®

ACCEPTOR® SERIES • PLUGS 
AND RECEPTACLES
GFI PROTECTED RECEPTACLE 

Product Specifications

Product Series

Device  Receptacle 
w/Back Box 

Device Amperage  20 
Application/Environment  Hazardous 
Circuit Protection  GFI Protected 
Voltage  125 
Hub Arrangement - 
Gangs

 Dead End - 1 
Gang

Hub Size  0.75 

Page 1 of 2Product Datasheet -- UGRGF108

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=UGRGF108&FAM=Kill...

16493 Control Equipment 



Ground Fault  Yes 

 E53361 

 LR11715 

Wt. Ea. Lbs.  9.78 
Std. Pkg. Qty.  1 

Catalog Page PDF Link Click here for 
catalog page

Applications Click Here
Features Product Features
Compressed 
Product Number UGRGF108

General Suitability Click Here

Although every attempt has been made to ensure the accuracy of this material, 
neither Killark nor Hubbell Incorporated (DE) assumes responsibility for any 
inaccuracies or omissions in the data presented. As a safety precaution, 
information utilized herein should be verified with the National Electrical Code 
and other sources.

Generally, Killark products are covered by one or more Third Party Certifiers. 
There may be instances where not all products on a particular catalog page 
containing a certifier’s logo are listed. When certification information is 
required, consult Killark or refer to the appropriate certifier for listings.

Since conditions of use of the product are outside of the care, custody and 
control of Killark, the purchaser should determine product suitability for their 
intended use, and assume all risks and liability whatsoever in connection 
therewith.

Page 2 of 2Product Datasheet -- UGRGF108

1/10/2012http://www.hubbellcatalog.com/killark/killark_datasheet.asp?PN=UGRGF108&FAM=Kill...



Specification Section 16500

Lighting
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PLASCOLUME

Specifications/Features

FEATURES        
High lumen package
Stainless steel
Prismatic DR acrylic lens
4 or 8 foot
Hazardous or wet locations
Low pressure hosedown

GENERAL
Remains leak-free when subjected to low pressure water 
washdown.
Corrosion resistant stainless steel fixture.
Fixture is listed to be installed in the 0° Nadir configuration, lens
down.

CONSTRUCTION
Housing formed entirely of 22 ga. 304 stainless with a mill (2B) finish.
End caps riveted and silicone sealed to channel.
Closed stainless steel rivets used exclusively to prevent leaks.
Ballast mounted with weld studs to eliminate unnecessary penetra-
tions of the housing.

DOOR FRAME/LENS
Lens extruded of 100% DR Virgin Acrylic with embossed prisms for
brightness control.
Lens is sealed against the housing with an extruded PVC gasket held
in place with 304 Stainless C-channel which distributes the force of
the clamps uniformly over the gasket.
The lens frame is clamped to the body with six (ten on 8' housings)
stainless “no tool” cam latches mounted to the housing with stain-
less closed rivets.
Vandal resistant version uses polycarbonate lens.

Supplied with 1/2” cast aluminum hubs. Optionall 3/4” and SS.
LISTINGS

Listed “Wet Location, Covered Ceilings Only” with the HL version fix-
ture listed “Hazardous Locations.” Class I, Division 2, Groups A,B,C,D;
Class II, Division 2, Group G; and Class III. Temperature code is T3C
(40°C Ambient).
Listed for use in Canada.

ELECTRICAL
The 430MA ballast is energy saving Class P and appropriate to the
lamp and voltage specified.
In the 800MA versions the ballast is mounted to the body with alu-
minum heat radiators to prolong ballast life, and permit mounting.
All fixtures carry the IBEW Union label to ensure quality.

Stainless Steel Fluorescent for Hazardous and Wet Applications

APPLICATIONS
Food processing
Car wash
Petrochemical plants
Wastewater treatment
Paper mills

BENEFITS
Corrosion resistant
Excellent brightness control
Resists abuse
Requires less fixtures
Toolless entry

One piece molded PVC gasket
compression fit designed into
304 Stainless steel lens frame.

Stainless steel swivel latches
secure lens and provide easy
“toolless” access.

Guth Lighting is a Philips group brand
F 18
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Dimensions

Plascolume Catalog Numbers

“/FF” - Fast Acting Fixture Fuse, Buss GLR
“/SFF” - Slow Blow (Fusetron) Fuse, Buss GMF
“/0°” - 0° operation on 430MA ballast
“/ES” - Energy Saving Ballast on 800MA Unit (8' unit only)
“/EB” - For Electronic Ballast
“/CH” - Stainless Steel Chain Mounting Brackets (one pair)
“/AMB” - Stainless Steel Adjustable Mounting Brackets (one pair)*
“/PI” - Pipe Mounting (PIPE NOT SUPPLIED)
“/SH” - 3/4" Stainless Steel Hub
“/AH” - 3/4" Cast Aluminum Hub
“/QCH” - Stainless Steel Quick Chain Mounting
“/MB90” - Wall Mount

Photometrics

Options

S/MH Ratio 1.3:1
Total Lamp Lumens 6,300
Fixture Efficiency 68%

Report No.
P10568A

0°
90°

Coefficients of Utilization
Acrylic 2 Lamp, 40W Fluorescent ACS7762/120/HL

Report No.
P10663

Coefficients of Utilization
Vandal Proof 2 Lamp, 40W Fluorescent VPS6762/120/EG

S/MH Ratio 1.4:1
Total Lamp Lumens 6,300
Fixture Efficiency 65%

0°
90°

Guth utilized the services of U.L. and ETL for listing products.
Specifications and data are subject to change without notice.

* 4' only.

*HAZARDOUS LOCATIONS FIXTURE APPROVED FOR CONDUIT, CHAIN     
BRACKET PIPE AND WALL MOUNTING ONLY.

ACS77 -  82 - 120 - EB

TYPE
ACS77 - Hazardous

Location
ACS67 - Wet  

Location
VPS67* - Vandal

Proof/Wet 
Location

VOLTAGE
120
277

LAMPS/SIZE
4 FOOT
60 - 1-F40 T12
62 - 2-F40 T12
64 - 1-F48 T12/HO
65 - 2-F48 T12/HO
80 - 1-F32 T8
82 - 2-F32 T8

8 FOOT
63 - 4-F40 T12
66 - 1-F96 T12/HO
67 - 2-F96 T12/HO
83 - 4-F32 T8
86 - 1-F96 T8/HO
87 - 2-F96 T8/HO
88 - 1-F96 T8
89 - 2-F96 T8

F 18
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• Passes Federal TCLP test*

• Energy efficient T8 lamp

• Made in the USA

• Lead free 

• RoHS compliant 

• Compatible with QUICKTRONIC® 
electronic ballasts

• QUICK 60+® System Warranty

OCTRON 800 ECOLOGIC T8 lamps offer a high quality solution for gener-

al purpose fluorescent lighting applications where color is important. 

These lamps are available in a wide range of color temperatures: 

3000K, 3500K, 4100K and 5000K that feature improved color rendering 

and lumen maintenance when compared to 700 series lamps.  When 

paired with QUICKTRONIC electronic ballasts, these systems are a good 

alternative to T12 fluorescent systems and are covered by the compre-

hensive QUICK 60+ system warranty.

FL085R1   11/10

Applications
• Cove
• Recessed troffer
• Strip light fixture
• Valance

Application Information

OCTRON® 800 ECOLOGIC® 
Fluorescent Lamps

www.sylvania.com

Key Features & Benefits

 Ordering 
 Abbreviation Wattage Lumens CRI
 FO17/800/ECO 17 1350 82
 FO25/800/ECO 25 2150 82
 FO32/800/ECO 32 2950 85
 FO40/800/ECO 40 3650 82
 FO96/800/ECO 96 5900 82

Product Offering

   ECOLOGIC® is a comprehensive program of OSRAM SYLVANIA focused on addressing 
environmental issues at all stages of lamp life.

* Regulations may vary. Check your local and state regulations.

Application Notes
1. Lamps starting down to -20°F (dependent on ballast)
2.  Operation below 50°F may affect lumen output or lamp operation.
3.  For cold temperature applications, use in enclosed fixture or use tube to maximize lamp performance.
4.  For rapid start operation, check with ballast manufacturer for ground plane requirement.
5.  For maximum energy savings, operate on electronic instant start ballast. 



Lamp(s) shall be an OCTRON® ECOLOGIC® lamp(s) 
(FO17/ECO, FO25/ECO, FO32/ECO, FO40/ECO and 
FO96/ECO) having medium bi-pin bases. Lamp(s) 
shall be designed to pass the  Federal TCLP test in 
force at the time of manufacture. Lamp(s) shall 
have a correlated color temperature of (3000K, 
3500K, 4100K or 5000K) and a CRI of (80, 82 or 
85). The OCTRON lamp(s) shall be operated on 
dedicated QUICKTRONIC® ballast(s) with complete 
system warranty from one manufacturer covering 
lamp(s) and ballast(s).

Sample Specification
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 FO 32 / 8 35 / ECO

 Fluorescent Wattage:  8 = 80–85 CRI 30 = 3000K CCT  ECOLOGIC
 OCTRON 17, 25, 32, 40 or 96 watts   35 = 3500K CCT
     41 = 4100K CCT
     50 = 5000K CCT  

Ordering Guide

SYLVANIA is a registered trademark of OSRAM SYLVANIA Inc. 
SEE THE WORLD IN A NEW LIGHT is a registered trademark of OSRAM SYLVANIA Inc. 
OCTRON, ECOLOGIC and QUICK 60+ are registered trademarks of OSRAM SYLVANIA Inc. 
QUICKTRONIC is a registered trademark of OSRAM GmbH.

Ordering Information

United States
OSRAM SYLVANIA  
100 Endicott Street 
Danvers, MA 01923

Trade
Phone: 1-800-255-5042
Fax: 1-800-255-5043

National Accounts
Phone: 1-800-562-4671
Fax: 1-800-562-4674

OEM/Special Markets
Phone: 1-800-762-7191
Fax: 1-800-762-7192

Display/Optic
Phone: 1-888-677-2627
Fax: 1-800-762-7192

Canada 
OSRAM SYLVANIA LTD.
2001 Drew Road
Mississauga, ON L5S 1S4

Trade 
Phone: 1-800-263-2852
Fax: 1-800-667-6772

OEM/Special Markets/Display/Optic
Phone: 1-800-265-2852
Fax: 1-800-667-6772

www.sylvania.com
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                                              Rated Life     
                       Instant Start             Programmed Rapid Start 
 Item Ordering Nominal Initial Mean 3 hrs/ 12 hrs/ 3 hrs/ 12 hrs/   
 Number Abbreviation Length Lumens Lumens1  start start start start CCT CRI
 22135 FO17/830/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 3000K 82
 22136 FO17/835/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 3500K 82
 22137 FO17/841/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 4100K 82
 22138 FO25/830/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 3000K 82
 22139 FO25/835/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 3500K 82
 22140 FO25/841/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 4100K 82
 21777 FO32/830/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 3000K 85
 21779 FO32/835/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 3500K 85
 21781 FO32/841/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 4100K 85
 22143 FO32/850/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 5000K 80
 22144 FO40/830/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 3000K 82
 22145 FO40/835/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 3500K 82
 22146 FO40/841/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 4100K 82
 22147 FO96/830/ECO 96 5,900 5,428 18,000 24,000   3000K 82
 22148 FO96/835/ECO 96 5,900 5,428 18,000 24,000   3500K 82
 22149 FO96/841/ECO 96 5,900 5,428 18,000 24,000   4100K 82
 22173 FO96/850/ECO 96 5,900 5,428 18,000 24,000   5000K 82

1. Mean lumens measured at 40% of rated life. 

For maximum energy savings consider pairing with the following electronic ballast:

Ballast Technology Applications & Specification Guide (Literature Code: ECS-Electronic2009)

QUICK 60+® System Warranty (Literature Code: ECS140)

Related Literature

Technical Information

Typical Fluorescent Lamp Mortality
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PLASCOLUME

Specifications/Features

FEATURES        
High lumen package
Stainless steel
Prismatic DR acrylic lens
4 or 8 foot
Hazardous or wet locations
Low pressure hosedown

GENERAL
Remains leak-free when subjected to low pressure water 
washdown.
Corrosion resistant stainless steel fixture.
Fixture is listed to be installed in the 0° Nadir configuration, lens
down.

CONSTRUCTION
Housing formed entirely of 22 ga. 304 stainless with a mill (2B) finish.
End caps riveted and silicone sealed to channel.
Closed stainless steel rivets used exclusively to prevent leaks.
Ballast mounted with weld studs to eliminate unnecessary penetra-
tions of the housing.

DOOR FRAME/LENS
Lens extruded of 100% DR Virgin Acrylic with embossed prisms for
brightness control.
Lens is sealed against the housing with an extruded PVC gasket held
in place with 304 Stainless C-channel which distributes the force of
the clamps uniformly over the gasket.
The lens frame is clamped to the body with six (ten on 8' housings)
stainless “no tool” cam latches mounted to the housing with stain-
less closed rivets.
Vandal resistant version uses polycarbonate lens.

Supplied with 1/2” cast aluminum hubs. Optionall 3/4” and SS.
LISTINGS

Listed “Wet Location, Covered Ceilings Only” with the HL version fix-
ture listed “Hazardous Locations.” Class I, Division 2, Groups A,B,C,D;
Class II, Division 2, Group G; and Class III. Temperature code is T3C
(40°C Ambient).
Listed for use in Canada.

ELECTRICAL
The 430MA ballast is energy saving Class P and appropriate to the
lamp and voltage specified.
In the 800MA versions the ballast is mounted to the body with alu-
minum heat radiators to prolong ballast life, and permit mounting.
All fixtures carry the IBEW Union label to ensure quality.

Stainless Steel Fluorescent for Hazardous and Wet Applications

APPLICATIONS
Food processing
Car wash
Petrochemical plants
Wastewater treatment
Paper mills

BENEFITS
Corrosion resistant
Excellent brightness control
Resists abuse
Requires less fixtures
Toolless entry

One piece molded PVC gasket
compression fit designed into
304 Stainless steel lens frame.

Stainless steel swivel latches
secure lens and provide easy
“toolless” access.

Guth Lighting is a Philips group brand
F 18

Bodine B50 emergency, field installed by contractor
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Dimensions

Plascolume Catalog Numbers

“/FF” - Fast Acting Fixture Fuse, Buss GLR
“/SFF” - Slow Blow (Fusetron) Fuse, Buss GMF
“/0°” - 0° operation on 430MA ballast
“/ES” - Energy Saving Ballast on 800MA Unit (8' unit only)
“/EB” - For Electronic Ballast
“/CH” - Stainless Steel Chain Mounting Brackets (one pair)
“/AMB” - Stainless Steel Adjustable Mounting Brackets (one pair)*
“/PI” - Pipe Mounting (PIPE NOT SUPPLIED)
“/SH” - 3/4" Stainless Steel Hub
“/AH” - 3/4" Cast Aluminum Hub
“/QCH” - Stainless Steel Quick Chain Mounting
“/MB90” - Wall Mount

Photometrics

Options

S/MH Ratio 1.3:1
Total Lamp Lumens 6,300
Fixture Efficiency 68%

Report No.
P10568A

0°
90°

Coefficients of Utilization
Acrylic 2 Lamp, 40W Fluorescent ACS7762/120/HL

Report No.
P10663

Coefficients of Utilization
Vandal Proof 2 Lamp, 40W Fluorescent VPS6762/120/EG

S/MH Ratio 1.4:1
Total Lamp Lumens 6,300
Fixture Efficiency 65%

0°
90°

Guth utilized the services of U.L. and ETL for listing products.
Specifications and data are subject to change without notice.

* 4' only.

*HAZARDOUS LOCATIONS FIXTURE APPROVED FOR CONDUIT, CHAIN     
BRACKET PIPE AND WALL MOUNTING ONLY.

ACS77 -  82 - 120 - EB

TYPE
ACS77 - Hazardous

Location
ACS67 - Wet  

Location
VPS67* - Vandal

Proof/Wet 
Location

VOLTAGE
120
277

LAMPS/SIZE
4 FOOT
60 - 1-F40 T12
62 - 2-F40 T12
64 - 1-F48 T12/HO
65 - 2-F48 T12/HO
80 - 1-F32 T8
82 - 2-F32 T8

8 FOOT
63 - 4-F40 T12
66 - 1-F96 T12/HO
67 - 2-F96 T12/HO
83 - 4-F32 T8
86 - 1-F96 T8/HO
87 - 2-F96 T8/HO
88 - 1-F96 T8
89 - 2-F96 T8

F 18
R8/08



����������
������	 ������ ����	 ),(
�������	 ����
������
���������
�����	 �������$������������������,�����������������$�����$���

�� �	

���

Specifiers Reference

Project Type Model No.

Comments

L2000053
04/26/10  © Philips Emergency Lighting 

P.O. Box 460 Collierville, TN USA 38027-0460 
Sales 800-223-5728    FAX 901-853-5009

Tech. Support 888-263-4638
www.philips.com/bodine

UL LISTED
 Factory or Field Installation

Illumination Time
 90 Minutes

Initial Light Output
 Up to 1400 Lumens

Full Warranty
 5 Years (NOT pro-rata)

Dual Input Voltage
 120/277 VAC, 60 Hz

AC Input Current
 280 mA

AC Input Power Rating
 4.0 Watts

Test Switch
 Single Pole

Battery
 High-Temperature, 
 Maintenance-Free
 Nickel-Cadmium Battery
 7- to 10-Year Life Expectancy

Battery Charging Current
 280 mA

Recharge Time
24 Hours

Charging Indicator Light
 LED

 Temperature Rating (Ambient)
 0°C to +55°C 
 (32°F to 131°F) 

Dimensions
 13.3” x 2.4” x 1.5”
 (339 mm x 60 mm x 38 mm)
 Mounting Center 12.8” (325 mm)

Weight
 3.4 lbs. (1.54 kg)

Product Summary

Emergency ballasts can be modified to accomodate 
special voltages, frequencies and longer run times.

APPLICATION
The B50 fluorescent emergency ballast works in conjunction with an AC ballast to convert new  
or existing fluorescent fixtures into emergency lighting. The emergency ballast consists of a high-
temperature nickel-cadmium battery, charger and electronic circuitry in one compact red case. The 
B50 can be used with most 17 - 215 W (2’ - 8’) T8, T9, T10 or T12 fluorescent lamps without inte-
gral starters, including U-shaped, HO, VHO, circline and energy-saving, and (4-pin) long compacts. 
One- or two-lamp operation may be selected (see Table 1). It is also compatible with most one-, 
two-, three- and four-lamp electronic, standard, energy-saving and dimming AC ballasts. If used in 
an emergency-only fixture, no AC ballast is necessary. The B50 is suitable for indoor locations. It is 
not suitable for air handling heated air outlets or wet, damp or hazardous locations. For information 
about specific lamp and ballast compatibility, please call the factory.

OPERATION
When AC power fails, the B50 immediately switches to the emergency mode, operating either one or 
two lamps at a reduced lumen output for a minimum of 90 minutes. When AC power is restored, the 
emergency ballast automatically returns to the charging mode and, using a patented circuit, delays 
AC ballast operation for approximately three seconds to prevent false tripping of the AC ballast end-
of-lamp-life shutdown circuits.

INSTALLATION
The B50 does not affect normal fixture operation and may be used with either a switched or un-
switched fixture. If a switched fixture is used, an unswitched hot lead must be connected to the 
emergency ballast. The emergency ballast must be fed from the same branch circuit as the AC ballast. 
The B50 may be installed inside, on top of or remote from the fixture. The emergency ballast may 
be remotely installed up to half the distance the AC ballast manufacturer recommends remoting the 
AC ballast from the lamp or up to 50 feet, whichever is less. Installation is not recommended with 
fixtures where the ambient temperature may fall below 0°C.

UL and CODE COMPLIANCE
The B50 has been tested by Underwriters Laboratories in accordance with the standards set forth 
in UL 924, “Emergency Lighting and Power Equipment,” and is UL Listed for factory or field instal-
lation. Emergency illumination time exceeds the National Electrical Code (NEC), Life Safety Code 
(NFPA–LSC) and UL 90-minute requirements.

Specification grade;
One- or two-lamp emergency 
illumination; 
End-of-lamp-life compatible

B50
Fluorescent Emergency Ballast

A Division Of Philips Electronics North America Corporation
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L2000053
04/26/10  © Philips Emergency Lighting
P.O. Box 460 Collierville, TN USA 38027-0460 
Sales 800-223-5728    FAX 901-853-5009
Tech. Support 888-263-4638
www.philips.com/bodine

Table 1 - Lamp Compatibility
LAMP

(T8, T10, T12)
BASE WATTAGE

(Length)
NO. of LAMPS
(EMERGENCY)

   1”     (T8)

   1¼”  (T10)

   1½”  (T12)

Single
or

Bipin

17 - 24 W
1

2

32 - 40 W
(2’ - 4’)

1

2

40 - 215 W
(5’ - 8’)

1

Table 2 - Initial Lumen Output

LAMP LUMENS

1 Lamp 2 Lamps

FO25,  FBO24  T8 1250 1100

FO32,  FBO31  T8 1350 1350

FO96  T8 1400

FO17,  FBO16 1050  950

F40T12,  F40/U 1100 1100

F48T12/HO 1200

F96T12,  HO,  VHO 1100

F39/36BX,  PL-L 36 W,  DULUX L39 W 1100 1100

F28 2D/4P 1100 1100

F38 2D/4P 1000 1100

F27/24BX,  PL-L 24 W,  DULUX L 27 W 1000

F40T12/ES  (34 W)  975  975

PL-L 40 W,  F40/30BX,  F50BX,
PL-L 50 W, DULUX L55 W

 900

For the most current technical information and notices, please visit TechNotes on our website.

EMERGENCY ILLUMINATION
Depending on the number (one or two), wattage and type of lamps selected, the B50 produces up 
to 1400 lumens initial emergency light output (see Table 2). If two-lamp operation is selected, light 
output is evenly divided between the lamps for better distribution of emergency illumination.

SPECIFICATION
Emergency lighting shall be provided by using a standard fluorescent fixture equipped with a Philips 
Bodine B50 emergency ballast. This emergency ballast shall consist of a high-temperature, main-
tenance-free nickel-cadmium battery, charger and electronic circuitry contained in one 13 3/8” x 
2 3/8” x 1 1/2” red metal case.  A solid-state charging indicator light to monitor the charger and 
battery, a single-pole test switch and installation hardware shall be provided. The emergency ballast, 
using a patented circuit, shall delay AC ballast operation for approximately three seconds to prevent 
false tripping of AC ballast end-of-lamp-life shutdown circuits. The emergency ballast shall be ca-
pable of operating [one or two] _________ fluorescent lamp(s) (see Table 1) at _________lumens 
(see Table 2) initial light output in the emergency mode for a minimum of 90 minutes. It shall be 
suitable for indoor locations. The B50 shall have 4 Watts of input power and a 24 Watt-hour battery 
capacity and shall exceed emergency standards set forth by the current NEC. The emergency ballast 
shall be UL Listed for installation inside, on top of or remote from the fixture and shall be warranted 
for a full five years from date of purchase.

WARRANTY
Model B50 is warranted for five (5) full years from date of purchase. This warranty covers only properly 
installed Philips Bodine emergency ballasts used under normal conditions. For the warranty period, 
Philips Emergency Lighting will, at its option, repair or replace without charge a defective emergency 
ballast, provided it is returned to the factory transportation prepaid and our inspection determines it 
to be defective under terms of the warranty. Repair or replacement, as stated above, shall constitute 
the purchaser’s exclusive warranty, which does not extend to transportation, installation, labor or any 
other charges; nor does it apply to any equipment of another manufacturer used in conjunction with 
the emergency ballast.

B50
Fluorescent Emergency Ballast

Specification grade;
One- or two-lamp emergency 

illumination; 
End-of-lamp-life compatible



• Passes Federal TCLP test*

• Energy efficient T8 lamp

• Made in the USA

• Lead free 

• RoHS compliant 

• Compatible with QUICKTRONIC® 
electronic ballasts

• QUICK 60+® System Warranty

OCTRON 800 ECOLOGIC T8 lamps offer a high quality solution for gener-

al purpose fluorescent lighting applications where color is important. 

These lamps are available in a wide range of color temperatures: 

3000K, 3500K, 4100K and 5000K that feature improved color rendering 

and lumen maintenance when compared to 700 series lamps.  When 

paired with QUICKTRONIC electronic ballasts, these systems are a good 

alternative to T12 fluorescent systems and are covered by the compre-

hensive QUICK 60+ system warranty.

FL085R1   11/10

Applications
• Cove
• Recessed troffer
• Strip light fixture
• Valance

Application Information

OCTRON® 800 ECOLOGIC® 
Fluorescent Lamps

www.sylvania.com

Key Features & Benefits

 Ordering 
 Abbreviation Wattage Lumens CRI
 FO17/800/ECO 17 1350 82
 FO25/800/ECO 25 2150 82
 FO32/800/ECO 32 2950 85
 FO40/800/ECO 40 3650 82
 FO96/800/ECO 96 5900 82

Product Offering

   ECOLOGIC® is a comprehensive program of OSRAM SYLVANIA focused on addressing 
environmental issues at all stages of lamp life.

* Regulations may vary. Check your local and state regulations.

Application Notes
1. Lamps starting down to -20°F (dependent on ballast)
2.  Operation below 50°F may affect lumen output or lamp operation.
3.  For cold temperature applications, use in enclosed fixture or use tube to maximize lamp performance.
4.  For rapid start operation, check with ballast manufacturer for ground plane requirement.
5.  For maximum energy savings, operate on electronic instant start ballast. 



Lamp(s) shall be an OCTRON® ECOLOGIC® lamp(s) 
(FO17/ECO, FO25/ECO, FO32/ECO, FO40/ECO and 
FO96/ECO) having medium bi-pin bases. Lamp(s) 
shall be designed to pass the  Federal TCLP test in 
force at the time of manufacture. Lamp(s) shall 
have a correlated color temperature of (3000K, 
3500K, 4100K or 5000K) and a CRI of (80, 82 or 
85). The OCTRON lamp(s) shall be operated on 
dedicated QUICKTRONIC® ballast(s) with complete 
system warranty from one manufacturer covering 
lamp(s) and ballast(s).

Sample Specification
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 FO 32 / 8 35 / ECO

 Fluorescent Wattage:  8 = 80–85 CRI 30 = 3000K CCT  ECOLOGIC
 OCTRON 17, 25, 32, 40 or 96 watts   35 = 3500K CCT
     41 = 4100K CCT
     50 = 5000K CCT  

Ordering Guide

SYLVANIA is a registered trademark of OSRAM SYLVANIA Inc. 
SEE THE WORLD IN A NEW LIGHT is a registered trademark of OSRAM SYLVANIA Inc. 
OCTRON, ECOLOGIC and QUICK 60+ are registered trademarks of OSRAM SYLVANIA Inc. 
QUICKTRONIC is a registered trademark of OSRAM GmbH.

Ordering Information

United States
OSRAM SYLVANIA  
100 Endicott Street 
Danvers, MA 01923

Trade
Phone: 1-800-255-5042
Fax: 1-800-255-5043

National Accounts
Phone: 1-800-562-4671
Fax: 1-800-562-4674

OEM/Special Markets
Phone: 1-800-762-7191
Fax: 1-800-762-7192

Display/Optic
Phone: 1-888-677-2627
Fax: 1-800-762-7192

Canada 
OSRAM SYLVANIA LTD.
2001 Drew Road
Mississauga, ON L5S 1S4

Trade 
Phone: 1-800-263-2852
Fax: 1-800-667-6772

OEM/Special Markets/Display/Optic
Phone: 1-800-265-2852
Fax: 1-800-667-6772

www.sylvania.com
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                                              Rated Life     
                       Instant Start             Programmed Rapid Start 
 Item Ordering Nominal Initial Mean 3 hrs/ 12 hrs/ 3 hrs/ 12 hrs/   
 Number Abbreviation Length Lumens Lumens1  start start start start CCT CRI
 22135 FO17/830/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 3000K 82
 22136 FO17/835/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 3500K 82
 22137 FO17/841/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 4100K 82
 22138 FO25/830/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 3000K 82
 22139 FO25/835/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 3500K 82
 22140 FO25/841/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 4100K 82
 21777 FO32/830/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 3000K 85
 21779 FO32/835/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 3500K 85
 21781 FO32/841/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 4100K 85
 22143 FO32/850/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 5000K 80
 22144 FO40/830/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 3000K 82
 22145 FO40/835/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 3500K 82
 22146 FO40/841/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 4100K 82
 22147 FO96/830/ECO 96 5,900 5,428 18,000 24,000   3000K 82
 22148 FO96/835/ECO 96 5,900 5,428 18,000 24,000   3500K 82
 22149 FO96/841/ECO 96 5,900 5,428 18,000 24,000   4100K 82
 22173 FO96/850/ECO 96 5,900 5,428 18,000 24,000   5000K 82

1. Mean lumens measured at 40% of rated life. 

For maximum energy savings consider pairing with the following electronic ballast:

Ballast Technology Applications & Specification Guide (Literature Code: ECS-Electronic2009)

QUICK 60+® System Warranty (Literature Code: ECS140)

Related Literature

Technical Information

Typical Fluorescent Lamp Mortality
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McGRAW-EDISON®

The IMPACT Elite Quarter Sphere cutoff wall luminaire makes an ideal

complement to site design. Rugged construction and full cutoff classified

optics provide facade and security lighting for light restricted zones

surrounding schools, office complexes, apartments, and recreational

facilities. U.L. and cUL Listed for wet locations in down mount

applications and damp locations in up mounted applications.

DESCRIPTION

SPECIFICATION FEATURES

Construct ion

Two-piece die-cast aluminum

housing and removable hinged

door frame nests securely for

precise tolerance control and

repeatability. Hinged door frame

inset for clean mating with housing

surface and secured via two [2]

captive stainless steel fasteners.

Optional tamper resistant torx head

fasteners [TR] offer vandal resistant

access to the electrical

compartment. 1/8" clear, heat and

impact resistant tempered flat

glass lens combined with molded

silicone gasket to seal the

integrated optical assembly while

ensuring peak optical performance.

Electr ical

Integral hard mount electrical

components are secured and

grounded within the die-cast

aluminum housing for optimal heat

sinking and extended component

life. Minimum starting

temperatures are -40°C (-40°F) for

HPS and -30°C (-22°F) for MP.

Compact fluorescent luminaires

feature electronic universal 120-

277V high efficiency 50/60Hz ballast

with -18°C (-0°F) minimum starting

temperature. Available in 50-175W

HID or 26-84W CF.  Emergency

power pack available for 26-64W

CF.

Optical

Premium anodized 95% reflective

aluminum optical assemblies

provide high efficiency Type II

distribution. Optional silk screened

house side flat glass shield

provides decreased wall

brightness. All Impact Elite Wall

Series luminaires classify as IESNA

full cutoff in downlight

applications.

Mounting

Gasketed and zinc plated rigid steel

mounting attachment fits directly to

4" j-box or wall with the Impact

Elite “Hook-N-Lock” system for fast 

installation and mounting in both

traditional downlighting [wet

location] or inverted uplighting

[damp location] mounting

positions. Secured via two [2]

captive corrosion resistant allen

head set screws concealed from

view, but accessible from bottom

of fixture.

Finish

Housing and door are protected

with 5-stage premium TGIC

polyester powder coat paint.

Premium TGIC powder coat

finishes withstand extreme climate

changes while providing optimal

color and gloss retention over the

fixture’s installed life. Standard

colors include black, bronze, grey,

white, dark platinum and graphite

metallic. RAL and custom color

matches available. Consult

McGraw-Edison Architectural

Colors Brochure for complete

selection.

ISS
IMPACT ELITE

QUARTER SPHERE

50 - 175W

Pulse Start Metal Halide

Metal Halide

High Pressure Sodium

26 - 84W

Compact Fluorescent

FULL CUTOFF 

WALL MOUNT LUMINAIRE

S

YSTEMS

C

E R T I F I E

D

(Mounting attachment included.  J-Box not included.)

HOOK-N-LOCK MOUNTING

T E C H N I C A L  DATA

UL1598 Listed, CUL Listed

25°C Maximum Ambient Temperature

External Supply Wiring 90°C Minimum

Down Mounted—Wet Location

Up Mounted—Damp Location

E N E R G Y  DATA

High Reactance Ballast Input Watts

50W HPS HPF (66 Watts)

50W MH HPF (72 Watts)

70W HPS HPF (91 Watts)

70W MH HPF (90 Watts)

100W HPS HPF (130 Watts)

100W MH HPF (129 Watts)

150W HPS HPF (190 Watts)

150W MH HPF (185 Watts)

CWA Ballast Input Watts

175W MH HPF (210 Watts)

Electronic Ballast Input Watts

26W CF HPF (29 Watts)

32W CF HPF (36 Watts)

42W CF HPF (46 Watts)

52W CF HPF (55 Watts)

S H I P P I N G  DATA

Approximate Net Weight:

18 lbs. (8 kgs.)

ADH100163 pc

2011-03-24 11:05:45

NOTE:  In downlight applications only.
9"

[229mm]

9" [229mm]18" [457mm]

STANDARD DIMENSIONS

2 1/8”

[57mm]

1 3/4”
[44mm]

 12”

[310mm]

9”
[229mm]

  18”
[459mm]

DIMENSIONS WITH BACK BOX

Catalog # 
Type 

Date 

Project 

Comments 

Prepared by 
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NOTE: Specifications and dimensions subject to change without notice.

Visit our web site at www.cooperlighting.com
Customer First Center  1121 Highway 74 South  Peachtree City, GA  30269  770.486.4800  FAX  770.486.4801

ISS IMPACT ELITE QUARTER SPHERE

ADH100163 pc

2011-03-24 11:05:45

Options

F=Single Fuse, Specify Voltage 

     (120, 277, or 347V) 6

FF=Double Fuse, Specify Voltage 

      (208, 240 or 277V) 6

P=Button Photocontrol 

     (120, 208, 240 or 277V) 6

L=Lamp Included

TR=Tamper Resistant Fasteners

HS=House Side Shield Glass 
5

PL=Polycarbonate Lens 
5, 7

Q=Quartz Restrike (1) T4 Lamp 
8

EM= Emergency Quartz Restrike (1) T4 Lamp 

        with Time Delay Relay 8

EM/SC=Emergency Separate Circuit (1) T4 Lamp 
8, 9

QMR=Quartz Restrike (1) MR16 Lamp 8, 10

EMMR=Emergency Quartz Restrike (1) MR16 Lamp with

 Time Delay Relay 10, 11

EM/SC/MR=Emergency Separate Circuit  (1) MR16

 Lamp 9, 11, 12 

2EM/SC/MR=Emergency Separate Circuit (1) MR16

 Lamps 9, 11, 12

EM/SC/12V=Emergency Separate Circuit 12V Low

 Voltage (1) MR16 Lamp 9, 13

EMI40-XXX=Emergency Cold Temperature (UL924 Listed)

 Power Pack -18°C/0°F, 

 (1) CF Lamp  14 

CFEM-XXX=Emergency CF Power Pack (UL924 Listed) 

 (1) CF Lamp. 0°C/32°F  15

1  HID lamps are medium base. 175W MH is available for non-U.S. markets only.

2  Not available with 480V.

3  Products also available in non-US voltages and 50HZ for international markets. Consult 

      your Cooper Representative for availabiltiy and ordering information.

4 Dual-tap ballast is 120/277V wired 277V. Multi-tap is 120/208/240/277V wired 277V. 

      Triple-tap ballast is 120/277/347V wired 347V.

5  Available with CF Option only. In cold temperatures, compact fluorescent lamps produce lower illumination levels.

6  Must specify voltage.

7  Down lighting position only.

8  (1) 120V Lamp, 100W maximum quartz lamp. Utility power may need to cycle to allow HID lamp to cool in

 warm climates. Not available with CF Option. Lamp supplied by others.

9  Leads out of the back of the unit to auxillary power.

10  Not available with CF lamps.

11  (1) or (2) 120V Lamps. GU10 base, 50W maximum each. Lamps supplied by others.

12  Not Available with 52, 64, 84 CF wattages.

13  (1) or (2) 12V bi-pin lamp, socket GU5.3 base, 35W maximum. Power supplied by 

      low voltage DC source (supplied by others). Lamps supplied by others.

14  Specify 120 or 277V, (-18°C) minimum temperature.

15  Specify 120 or 277V, (0°C) minimum temperature.

16 

17 

18 Order separately. Replace “XX” with color designation.

Notes:

Sample Number: ISS-150-MP-120-2S-BZ

Lamp Wattage 1

MP

MH

HPS

CF

Voltage 3

Product Family
ISS= Impact 

         Elite

 Small 

 Quarter

 Sphere

50=50W 2

70=70W 2

100=100W

150=150W

120=120V

208=208V

240=240V

277=277V

347=347V

480=480V

DT=Dual-Tap 4

MT= Multi-Tap 4

TT= Triple-Tap 4

E1= Electronic
 (120-277V) 5

50=50W 2

70=70W 2

100=100W

150=150W

26=(1)26W

32=(1) 32W

42=(1) 42W

52=(2) 26W

64=(2) 32W

84=(2) 42W

175=175W 1

Distribution

2S= Type II 

 Segmented

Colors [add as suffix]

AP=Grey

BZ=Bronze

BK=Black

DP=Dark Platinum

GM=Graphite Metallic

WH=White

Lamp Type

MP= Pulse Start 

 Metal

 Halide

HPS=High Pressure 

 Sodium

MH=Metal Halide 1

CF=Compact 

 Fluorescent

Accessories

MA1256-XX=Thruway

      back box - Impact 

      Elite Quarter

      Sphere

18

2EM140-XXX=Emergency Cold Temperature 

                      power pack (UL924 listed), -18°C/0°F, (2) CF Lamps

                      with Back Box matching housing finish 
 14, 16

       

2CFEM-XXX=Emergency CF power pack (UL924 listed)

                      0°C/32°F, (2) CF Lamps, with Back Box matching 

                      housing finish  
15, 17

                     

Available in 52CF only.

Not available in 84CF configuration.

ORDERING INFORMATION

Footcandle Table
Select mounting height and read across for
footcandle values of each isofootcandle line. 
Distance in units of mounting height.

Mounting Footcandle Values for

Height Isofootcandle Lines

 A B C D E

150-MP / 150-HPS

10' 7.20 2.88 1.44 0.72 0.29

12' 5.00 2.00 1.00 0.50 0.20

14' 3.65 1.46 0.73 0.37 0.07

42-CF

18' 2.46 1.23 0.62 0.25 0.12

20' 2.00 1.00 0.50 0.20 0.10

25' 1.28 0.64 0.32 0.13 0.06

ISS-150-MP-XX-2S

150—Watt MP

14,000—Lumen Clear Lamp

ISS-42-CF-XX-2S

42—Watt CF

3,200—Lumen Lamp

ISS-150-HPS-XX-2S

150—Watt HP

16,000—Lumen Clear Lamp
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PHOTOMETRICS (Complete IES f i les  avai lab le  at  www.cooperl ighting .com)

ISS 70 MP 120 2S BZ F P LP



•	Full	range	of	wattages	from	50	
through	175	watts	in	a	medium	
base		
–		70W,	100W,	150W	and	175W	

lamps	available	for	enclosed		
rated	fixtures

•	Universal	operating	position

•	Up	to	20,000	hours	average	rated	
life

•	Available	in	clear	and	coated

•	PAR38	version	available	to	provide	
high	illuminance	levels	for	featured	
displays	and	architectural	high-
lighting

•	METALARC	PRO-TECH	design	–	
glass	shroud	for	containment	and	
UV-reduction	–	suitable	for	use	in	
open	or	enclosed	fixtures

	– NEC	2005	and	later	revisions		
require	new	construction	and/
or	major	renovations	
-	To	use	open	rated	lamps	with		
		EX39	sockets	in	open	fixtures,		
		OR	
-	Fixtures	with	a	lens
	– Lower	maintenance	costs
	– Lower	initial	luminaire	cost
	– Reduced	luminaire	dirt	depreci-
ation
	– Dedicated	exclusionary	
medium	socket	for	50-150	
watts	with	open	rated	lamps
	– Retrofits	into	standard	socketsSYLVANIA METALARC PRO-TECH® and METALARC PULSE START 

low wattage E17 and PAR38 lamp's premium performance provides  
opportunities for higher maintained illumination levels and substantial 
energy savings. 

The METALARC PRO-TECH lamp design enhances safety in open or en-
closed fixtures and includes a shroud around the arc tube and, in some 
cases, a thicker walled outer jacket. In addition, METALARC PRO-TECH 
lamps have a reduction in UV output compared to standard metal  
halide lamps. The use of open fixtures means more light output over 
life and lower maintenance costs because there are no lenses to  
gather dirt and dust, thus extending lamp replacement procedures.

The METALARC enclosed rated E17 lamps provide a solution for en-
closed rated fixtures and contain all the benefits of the pulse start 
technology including reduction in color shift over the life of the lamp, 
better lumen maintenance and potentially longer life.

HID059R4   5/11

Wattages  Outer Jacket Fixture
50, 70, 100, 150 Clear and Coated Open or Enclosed Rated
70, 100, 150, 175 Clear and Coated Enclosed Rated Only

Applications

• Ambient lighting for industrial and retail 
• Flood lighting
• Lobbies, atriums
• Malls
• Parking lots
• Security lighting

Sockets

1.  To prevent relamping an open fixture with standard metal halide lamps, a special socket is  
available with open fixtures for all lamp types.

2.  Operating orientation: 50-150W operate in the universal orientation. 175W is for base up only  
applications. 

Fixture

Consult your local fixture agent for available fixtures.

METALARC® PULSE START – E17 & PAR38 Low Wattage
Metal Halide Lamps for Open and Enclosed Fixtures

www.sylvania.com

OSRAM SYLVANIA offers the most comprehensive lamp and ballast system  
solutions. For compatible SYLVANIA ballasts please refer to our Lamp and  
Ballast Catalog or contact your local SYLVANIA representative.

Product Offering

Key Features & Benefits

Application Information



METALARC PRO-TECH® PULSE START
 
                            Average Rated 
Item Ordering       ANSI                        Life (hr.)1  Initial Mean Color 
Number Abbreviation Watts Finish Bulb Base Code Vertical HOR Lumens Lumens Temp. CRI
64587 MP50/U/MED 50 Clear E17 Med. M110/O 20,000 10,000 3,450 1,600 3000K 70
64588 MP50/C/U/MED 50 Coated E17 Med. M110/O 20,000 10,000 3,200 1,500 2900K 70
64547 MP70/U/MED 70 Clear E17 Med. M98/O 15,000 10,000 5,200 3,400 3000K 75
64546 MP70/C/U/MED 70 Coated E17 Med. M98/O 15,000 10,000 4,700 3,100 2900K 75
64625 MPD70/U/MED/840 70 Clear E17 Med. M98/O 7,500 6,000 5,500 4,000 4200K 80
64621 MPD70/C/U/MED/840 70 Coated E17 Med. M98/O 7,500 6,000 5,100 3,800 4000K 82
64417 MP100/U/MED 100 Clear E17 Med. M90/O 15,000 10,000 8,500 5,200 3000K 75
64418 MP100/C/U/MED 100 Coated E17 Med. M90/O 15,000 10,000 7,900 5,800 2900K 75
64426 MPD100/U/MED/840 100 Clear E17 Med. M90/O 7,500 6,000 8,400 5,800 4200K 82
64433 MPD100/C/U/MED/840 100 Coated E17 Med. M90/O 7,500 6,000 7,700 5,500 4000K 82
64402 MP150/U/MED 150 Clear E17 Med. M102/O 15,000 10,000 12,900 8,000 3000K 75
64406 MP150/C/U/MED 150 Coated E17 Med. M102/O 15,000 10,000 11,000 7,500 2900K 73
64403 MPD150/U/MED/840 150 Clear E17 Med. M102/O 7,500 6,000 12,500 11,000 4200K 88
64425 MPD150/C/U/MED/840 150 Coated E17 Med. M102/O 7,500 6,000 11,000 9,500 4000K 73
 
METALARC® PULSE START (Rated for enclosed fixtures)

       Average Rated 
Item Ordering       ANSI Life (hr.)1 Initial Mean Color 
Number Abbreviation Watts Finish Bulb Base Code Vertical Lumens Lumens Temp. CRI
64836    M70/U/MED    70    Clear    E17    Med.    M98/E    12,000    5,600    3,300    4000K    65
64891 M70/C/U/MED 70    Coated E17 Med.    M98/E    12,000   5,400    3,000    3800K     65
64818  M100/U/MED        100     Clear        E17  Med.    M90/E    12,000    8,500    4,675     4000K    65
64894  M100/C/U/MED    100     Coated    E17  Med.    M90/E    12,000    8,000    4,400    3650K    68
64785    M150/U/MED    150    Clear    E17    Med.    M102/E    12,000    14,000    11,000    4300K     65
64892    M150/C/U/MED    150    Coated    E17    Med.    M102/E    12,000    12,750    9,300    4000K    70
64171  MS175/PS/BU-ONLY/MED 175   Clear  E17  Med. M137/E, M152/E  15,000 17,500 12,800 4000K 65
64170  MS175/C/PS/BU-ONLY/MED 175 Coated  E17 Med. M137/E, M152/E  15,000 16,600 12,500 3700K 70

METALARC PRO-TECH PULSE START PAR38/ECO®

Item Ordering  ANSI Beam Angle/ Initial Average Rated Color  
Number Abbreviation Watts Code CBCP Lumens Life (hr.) Temp. CRI4

64590 MP70PAR38/U/SP20/ECO5,6  70 M98/0 20°/18,000 3,400 8,500 3200K 75
64592 MP70PAR38/U/FL35/ECO5,6 70 M98/0 35°/10,000 3,400 8,500 3200K 75
64594 MP70PAR38/U/VWFL65/ECO5,6 70 M98/0 65°/3000 3,400 8,500 3200K 75
64580 MP100PAR38/U/SP20/ECO5,6 100 M90/0 20°/26,000 5,800 8,500 3000K 75
64582 MP100PAR38/U/FL35/ECO5,6 100 M90/0 35°/12,000 5,800 8,500 3000K 75
64584 MP100PAR38/U/VWFL65/ECO5,6 100 M90/0 65°/4500 5,800 8,500 3000K 75
64593 MP150PAR38/U/SP20/ECO5,6 150 M102/0 20°/34,000 8,800 8,500 3200K 75
64597 MP150PAR38/U/FL35/ECO5,6 150 M102/0 35°/17,000 8,800 8,500 3200K 75
64599 MP150PAR38/U/VWFL65/ECO5,6 150 M102/0 65°/7500 8,800 8,500 3200K 75
Notes: 
1. Average rated life based on 10 hours per start operating on an ANSI ballast.
2. All 50, 70, 100, 150 and 175 watt lamps must be operated in a 4000V pulse rated socket.
3. TCLP claims based on OSRAM SYLVANIA’s TCLP test protocol. Some states and localities have lower limits than the Federal TCLP standard and have different disposal regulations for mercury containing lamps.
4. For higher CRI, use SYLVANIA METALARC POWERBALL® CERAMIC lamps.
5. All PAR38 lamps listed above have an E26 medium skirt base. Note this base is not compatible with exclusionary medium sockets.
6. See Beam Spread Design Guide for footcandle diagrams.

O = Lamps classified as O-type comply with ANSI Standard C78.389 for containment testing and may be used in open luminaires. See lamp warning.
E = Lamps classified as E-type are to be used only in suitably rated enclosed luminaires.

Ordering Information

HID059R4 

Fixture Description:  Type

Project/Job:

SYLVANIA lamp:

SYLVANIA ballast:

Notes:  

Specification Data
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Technical Information

Typical Survival Curve
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Typical Lumen Maintenance Curve

Lamp Dimensions

Bulb (A) (B) (C)
Shape MOL LCL Diameter
E17 5.4" (137.2mm) 3.4" (86.4mm) 2.1" (53.3mm)
PAR38 5.3" (134.6mm) N/A 4.75" (120.7mm)

A

C

Expanded Line of SYLVANIA METALARC PRO-TECH and PULSE START lamps

In addition to the line of METALARC PRO-TECH lamps listed, OSRAM SYLVANIA offers a line of METALARC POWERBALL® CERAMIC, METALARC PULSE START and 
METALARC SUPERSAVER® lamps for use in open and or enclosed rated fixtures. Please visit SYLVANIA.com for more information and download a copy of the 
latest Product Information Bulletin.

E17 PAR38

A

A

A
A

A
B

B

B

B

C

B

C

C

C

Ordering Guide 

E17  
MP  50     / — / U / MED

MP=METALARC PRO-TECH® Wattage:  Finish  Operating Position:  Base:  
For Open and Enclosed Fixture 50, 70, 100, 150, 175  _ = Clear  U = Universal  MED = Medium
    C = Coated  BU-ONLY = Base Up Only
M=METALARC® 
MS=METALARC Super     
For Enclosed Fixture Only 

PAR38  
MP  70 PAR38     / U    / SP 20     / ECO
MP=METALARC PRO-TECH Wattage: Bulb Shape  Operating Position:  Beam Spread Beam Angle  ECOLOGIC® 
Open and Enclosed Fixture 70, 100, 150 PAR38  U = Universal  SP = Spot 20 = 20°
       FL = Flood 35 = 35°
       VWFL = Very Wide Flood 65 = 65°

HID059R4 



METALARC PRO-TECH PULSE START 
Lamp(s) shall be (a) METALARC PRO-TECH PULSE START 
Lamp(s) constructed with an arc tube shroud and shall 
be designed for open fixture operation and reduced UV 
output.

METALARC® PULSE START
Lamp(s) shall be (a) 150W METALARC PULSE START 
lamp(s) exhibiting initial lumens of 14,000 with a 60% 
mean lumen maintenance and capable of operating on a 
M102/E ballast. Lamp construction shall include a lead-
free welded base.

METALARC PRO-TECH PULSE START PAR38/ECO® 
Lamp(s) shall be (a) METALARC PRO-TECH PULSE START 
PAR38/ECO lamp(s) for use in open or enclosed lumi-
naires with an 8,500-hour average rated life. Lamp(s) 
shall exhibit a correlated color temperature of 3200K, a 
maximum color shift of ±200K over life, and a CRI of 75. 
Lamp(s) shall pass the existing Federal TCLP limits.

Sample Specification
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SYLVANIA, ECO, ECOLOGIC, METALARC, METALARC PRO-TECH and SUPERSAVER are registered trademarks of OSRAM SYLVANIA Inc.
SEE THE WORLD IN A NEW LIGHT is a registered trademark of OSRAM SYLVANIA Inc.
POWERBALL is a registered trademark of OSRAM GmbH.

United States
OSRAM SYLVANIA  
100 Endicott Street 
Danvers, MA 01923

Trade
Phone: 1-800-255-5042
Fax: 1-800-255-5043

National Accounts
Phone: 1-800-562-4671
Fax: 1-800-562-4674

OEM/Special Markets
Phone: 1-800-762-7191
Fax: 1-800-762-7192

Display/Optic
Phone: 1-888-677-2627
Fax: 1-800-762-7192

Canada 
OSRAM SYLVANIA LTD.
2001 Drew Road
Mississauga, ON L5S 1S4

Trade 
Phone: 1-800-263-2852
Fax: 1-800-667-6772

OEM/Special Markets/Display/Optic
Phone: 1-800-265-2852
Fax: 1-800-667-6772

www.sylvania.com

Exclusionary Socket for METALARC PRO-TECH® Lamps

Medium Based Dedicated Socket Comparison

Narrow Neck Allows
for Insertion into

the Socket

Wide Neck will not
fit past Ceramic
Neck in Socket

Pro-Tech
Medium

Base

Exclusionary
Medium
Socket

E17/ED17
LAMP Standard

Medium
Base

Exclusionary
Medium
Socket

E17/ED17
LAMPMETALARC PRO-TECH

Medium
Base

National Electric Code 2005 and later revision require new construction and/or major renovations to use exclusionary sockets 
in open fixtures, or fixture with a lens.

WARNING: This lamp can cause serious skin burn and eye inflammation from shortwave 
Ultraviolet radiation if the outer envelope of the lamp is broken or punctured. Do not use 
where people will remain for more than a few minutes unless adequate shielding or other 
safety precautions are used. Lamps that will automatically extinguish when the outer 
envelope is broken or punctured are commercially available.

HID059R4 
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PLASCOLUME

Specifications/Features

FEATURES        
High lumen package
Stainless steel
Prismatic DR acrylic lens
4 or 8 foot
Hazardous or wet locations
Low pressure hosedown

GENERAL
Remains leak-free when subjected to low pressure water 
washdown.
Corrosion resistant stainless steel fixture.
Fixture is listed to be installed in the 0° Nadir configuration, lens
down.

CONSTRUCTION
Housing formed entirely of 22 ga. 304 stainless with a mill (2B) finish.
End caps riveted and silicone sealed to channel.
Closed stainless steel rivets used exclusively to prevent leaks.
Ballast mounted with weld studs to eliminate unnecessary penetra-
tions of the housing.

DOOR FRAME/LENS
Lens extruded of 100% DR Virgin Acrylic with embossed prisms for
brightness control.
Lens is sealed against the housing with an extruded PVC gasket held
in place with 304 Stainless C-channel which distributes the force of
the clamps uniformly over the gasket.
The lens frame is clamped to the body with six (ten on 8' housings)
stainless “no tool” cam latches mounted to the housing with stain-
less closed rivets.
Vandal resistant version uses polycarbonate lens.

Supplied with 1/2” cast aluminum hubs. Optionall 3/4” and SS.
LISTINGS

Listed “Wet Location, Covered Ceilings Only” with the HL version fix-
ture listed “Hazardous Locations.” Class I, Division 2, Groups A,B,C,D;
Class II, Division 2, Group G; and Class III. Temperature code is T3C
(40°C Ambient).
Listed for use in Canada.

ELECTRICAL
The 430MA ballast is energy saving Class P and appropriate to the
lamp and voltage specified.
In the 800MA versions the ballast is mounted to the body with alu-
minum heat radiators to prolong ballast life, and permit mounting.
All fixtures carry the IBEW Union label to ensure quality.

Stainless Steel Fluorescent for Hazardous and Wet Applications

APPLICATIONS
Food processing
Car wash
Petrochemical plants
Wastewater treatment
Paper mills

BENEFITS
Corrosion resistant
Excellent brightness control
Resists abuse
Requires less fixtures
Toolless entry

One piece molded PVC gasket
compression fit designed into
304 Stainless steel lens frame.

Stainless steel swivel latches
secure lens and provide easy
“toolless” access.

Guth Lighting is a Philips group brand
F 18
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Dimensions

Plascolume Catalog Numbers

“/FF” - Fast Acting Fixture Fuse, Buss GLR
“/SFF” - Slow Blow (Fusetron) Fuse, Buss GMF
“/0°” - 0° operation on 430MA ballast
“/ES” - Energy Saving Ballast on 800MA Unit (8' unit only)
“/EB” - For Electronic Ballast
“/CH” - Stainless Steel Chain Mounting Brackets (one pair)
“/AMB” - Stainless Steel Adjustable Mounting Brackets (one pair)*
“/PI” - Pipe Mounting (PIPE NOT SUPPLIED)
“/SH” - 3/4" Stainless Steel Hub
“/AH” - 3/4" Cast Aluminum Hub
“/QCH” - Stainless Steel Quick Chain Mounting
“/MB90” - Wall Mount

Photometrics

Options

S/MH Ratio 1.3:1
Total Lamp Lumens 6,300
Fixture Efficiency 68%

Report No.
P10568A

0°
90°

Coefficients of Utilization
Acrylic 2 Lamp, 40W Fluorescent ACS7762/120/HL

Report No.
P10663

Coefficients of Utilization
Vandal Proof 2 Lamp, 40W Fluorescent VPS6762/120/EG

S/MH Ratio 1.4:1
Total Lamp Lumens 6,300
Fixture Efficiency 65%

0°
90°

Guth utilized the services of U.L. and ETL for listing products.
Specifications and data are subject to change without notice.

* 4' only.

*HAZARDOUS LOCATIONS FIXTURE APPROVED FOR CONDUIT, CHAIN     
BRACKET PIPE AND WALL MOUNTING ONLY.

ACS77 -  82 - 120 - EB

TYPE
ACS77 - Hazardous

Location
ACS67 - Wet  

Location
VPS67* - Vandal

Proof/Wet 
Location

VOLTAGE
120
277

LAMPS/SIZE
4 FOOT
60 - 1-F40 T12
62 - 2-F40 T12
64 - 1-F48 T12/HO
65 - 2-F48 T12/HO
80 - 1-F32 T8
82 - 2-F32 T8

8 FOOT
63 - 4-F40 T12
66 - 1-F96 T12/HO
67 - 2-F96 T12/HO
83 - 4-F32 T8
86 - 1-F96 T8/HO
87 - 2-F96 T8/HO
88 - 1-F96 T8
89 - 2-F96 T8

F 18
R8/08



• Passes Federal TCLP test*

• Energy efficient T8 lamp

• Made in the USA

• Lead free 

• RoHS compliant 

• Compatible with QUICKTRONIC® 
electronic ballasts

• QUICK 60+® System Warranty

OCTRON 800 ECOLOGIC T8 lamps offer a high quality solution for gener-

al purpose fluorescent lighting applications where color is important. 

These lamps are available in a wide range of color temperatures: 

3000K, 3500K, 4100K and 5000K that feature improved color rendering 

and lumen maintenance when compared to 700 series lamps.  When 

paired with QUICKTRONIC electronic ballasts, these systems are a good 

alternative to T12 fluorescent systems and are covered by the compre-

hensive QUICK 60+ system warranty.

FL085R1   11/10

Applications
• Cove
• Recessed troffer
• Strip light fixture
• Valance

Application Information

OCTRON® 800 ECOLOGIC® 
Fluorescent Lamps

www.sylvania.com

Key Features & Benefits

 Ordering 
 Abbreviation Wattage Lumens CRI
 FO17/800/ECO 17 1350 82
 FO25/800/ECO 25 2150 82
 FO32/800/ECO 32 2950 85
 FO40/800/ECO 40 3650 82
 FO96/800/ECO 96 5900 82

Product Offering

   ECOLOGIC® is a comprehensive program of OSRAM SYLVANIA focused on addressing 
environmental issues at all stages of lamp life.

* Regulations may vary. Check your local and state regulations.

Application Notes
1. Lamps starting down to -20°F (dependent on ballast)
2.  Operation below 50°F may affect lumen output or lamp operation.
3.  For cold temperature applications, use in enclosed fixture or use tube to maximize lamp performance.
4.  For rapid start operation, check with ballast manufacturer for ground plane requirement.
5.  For maximum energy savings, operate on electronic instant start ballast. 



Lamp(s) shall be an OCTRON® ECOLOGIC® lamp(s) 
(FO17/ECO, FO25/ECO, FO32/ECO, FO40/ECO and 
FO96/ECO) having medium bi-pin bases. Lamp(s) 
shall be designed to pass the  Federal TCLP test in 
force at the time of manufacture. Lamp(s) shall 
have a correlated color temperature of (3000K, 
3500K, 4100K or 5000K) and a CRI of (80, 82 or 
85). The OCTRON lamp(s) shall be operated on 
dedicated QUICKTRONIC® ballast(s) with complete 
system warranty from one manufacturer covering 
lamp(s) and ballast(s).

Sample Specification

©
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 FO 32 / 8 35 / ECO

 Fluorescent Wattage:  8 = 80–85 CRI 30 = 3000K CCT  ECOLOGIC
 OCTRON 17, 25, 32, 40 or 96 watts   35 = 3500K CCT
     41 = 4100K CCT
     50 = 5000K CCT  

Ordering Guide

SYLVANIA is a registered trademark of OSRAM SYLVANIA Inc. 
SEE THE WORLD IN A NEW LIGHT is a registered trademark of OSRAM SYLVANIA Inc. 
OCTRON, ECOLOGIC and QUICK 60+ are registered trademarks of OSRAM SYLVANIA Inc. 
QUICKTRONIC is a registered trademark of OSRAM GmbH.

Ordering Information

United States
OSRAM SYLVANIA  
100 Endicott Street 
Danvers, MA 01923

Trade
Phone: 1-800-255-5042
Fax: 1-800-255-5043

National Accounts
Phone: 1-800-562-4671
Fax: 1-800-562-4674

OEM/Special Markets
Phone: 1-800-762-7191
Fax: 1-800-762-7192

Display/Optic
Phone: 1-888-677-2627
Fax: 1-800-762-7192

Canada 
OSRAM SYLVANIA LTD.
2001 Drew Road
Mississauga, ON L5S 1S4

Trade 
Phone: 1-800-263-2852
Fax: 1-800-667-6772

OEM/Special Markets/Display/Optic
Phone: 1-800-265-2852
Fax: 1-800-667-6772

www.sylvania.com

FL085R1   11/10

                                              Rated Life     
                       Instant Start             Programmed Rapid Start 
 Item Ordering Nominal Initial Mean 3 hrs/ 12 hrs/ 3 hrs/ 12 hrs/   
 Number Abbreviation Length Lumens Lumens1  start start start start CCT CRI
 22135 FO17/830/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 3000K 82
 22136 FO17/835/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 3500K 82
 22137 FO17/841/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 4100K 82
 22138 FO25/830/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 3000K 82
 22139 FO25/835/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 3500K 82
 22140 FO25/841/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 4100K 82
 21777 FO32/830/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 3000K 85
 21779 FO32/835/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 3500K 85
 21781 FO32/841/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 4100K 85
 22143 FO32/850/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 5000K 80
 22144 FO40/830/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 3000K 82
 22145 FO40/835/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 3500K 82
 22146 FO40/841/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 4100K 82
 22147 FO96/830/ECO 96 5,900 5,428 18,000 24,000   3000K 82
 22148 FO96/835/ECO 96 5,900 5,428 18,000 24,000   3500K 82
 22149 FO96/841/ECO 96 5,900 5,428 18,000 24,000   4100K 82
 22173 FO96/850/ECO 96 5,900 5,428 18,000 24,000   5000K 82

1. Mean lumens measured at 40% of rated life. 

For maximum energy savings consider pairing with the following electronic ballast:

Ballast Technology Applications & Specification Guide (Literature Code: ECS-Electronic2009)

QUICK 60+® System Warranty (Literature Code: ECS140)

Related Literature

Technical Information

Typical Fluorescent Lamp Mortality
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Family Face type Housing color Number of faces LED color Input voltage Lamp heads Lamp type Options

LHZ618 6V, 18W lead-
calcium battery

LHZ636 6V, 36W lead-
calcium battery

LHZ672 6V, 72W lead-
calcium battery

S Stencil (blank) Gray 1 Single R Red 

G Green

(blank) 120/277 
Dual 
voltage

(blank) 2 heads

R1 1 head

R0 No heads

PAR36 sealed beam

N0806 8W/6V 
incand.

N1806 18W/6V 
incand.

N2506 25W/6V 
incand.

H0606 6W/6V 
halogen

H0806 8W/6V 
halogen

H1206 12W/6V 
halogen

SD Self-diagnostics

SDA Self-diagnostics with audible 
alarm

TD Time delay1

SRS Shatter-resistant lamp head 
shield

 

ORDERING INFORMATION Lead times will vary depending on options selected.  Consult with your sales representative. Example: LHZ618 S 1 R H0806 SD

EMERGENCY LHZ_E  

Class I and II, Division 2 Emergency Lighting

LHZ
 

Hazardous Location

Combination Emergency LED Exit/Unit

FEATURES & SPECIFICATIONS
CONSTRUCTION

Impact-resistant, fiberglass reinforced polyester housing. Gray with stainless steel hardware and clear 

polycarbonate cover. Includes one-piece formed gasket and corrosion-resistant hardware. Standard internal 

or external mounting feet provide installation flexibility. 

Housing suitable for Class I, Division 2, Groups A, B, C and D; Zone 2, Groups IIA, IIB + H
2
 and IIC; and Class II, 

Division 2, Groups F and G.

Lamp heads are Class I, Div. 2 rated polycarbonate sealed beam PAR36 tungsten or halogen lamps.

Optional shatter-resistant shield is designed for use in food service areas.

ELECTRICAL

120/277 VAC dual-voltage input with surge-protected, solid-state charging circuitry.

Low-voltage disconnect (LVD) feature disconnects battery prior to unacceptable deep discharge but not 

before required 90-minute emergency operation.

AC lockout feature prevents battery drain prior to energizing of utility power. Wiring and electrical connections 

can be completed without energizing emergency circuit.

Brownout protection circuitry automatically switches unit into emergency mode if utility voltage drops 

below 25% of nominal.

Battery charging circuitry is solid-state. Utilizes fully automatic, voltage-regulated charger. Battery 

recharge time after full discharge less than required by UL 924 standard.

Battery: Sealed, maintenance-free lead-calcium battery standard. Quick-connect plug assembly for easy 

installation and maintenance.

90-minute emergency operation at full light output.

Diagnostics: Self-diagnostic option conducts automatic and manual tests, indicating real-time status of 

lamp, battery and charger via tri-color indicator lamps. Automatic tests include systems analysis every 

10 seconds, with actual load tests performed for one-minute duration every 30 days, and for 30-minute 

duration on the sixth and twelfth month. Manual tests include one-minute or 90-minute battery discharge 

and lamp illumination tests.

LISTINGS

UL Listed. Meets UL 924 and 844 illumination standards. UL listed for use in Class I and II, Division 2 hazard-

ous location areas. NFPA 101, NEC, OSHA and IBC illumination standards.

WARRANTY

Three-year warranty.

Note: Specifications subject to change without notice.

Notes

1 Not available with R0 (no heads).

Catalog  

Number

Notes

Type

LHZ618 G H0806 SDA
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 LHZ_E

EMERGENCY:       One Lithonia Way     Conyers, GA 30012       Phone:  800-334-8694       Fax: 770-981-8141        www.lithonia.com © 1996-2011 Acuity Brands Lighting, Inc.   All rights reserved.   Rev. 08/26/11   

SPECIFICATIONS
ELECTRICAL

Primary Circuit

LHZ Hazardous Location Combination Emergency LED Exit/Unit

DIMENSIONS
All dimensions are in inches (centimeters).

Shipping weight:  LHZ618 - 24 lbs. (11 kgs.)

  LHZ636 - 25 lbs. (11 kgs.)

  LHZ672 - 27 lbs. (12 kgs.)

11-1/4
(28.4)

13-1/4
(33.5)

6-5/8
(16.8)

8-3/4
(22.2)

17-1/2
(44.5)

Lead-Calcium

Notes

1 At 77°F (25°C).

2 All life safety equipment, including emergency lighting for path of egress must be maintained, serviced, and 

tested in accordance with all National Fire Protection Association (NFPA) and local codes. Failure to perform the 

required maintenance, service, or testing could jeopardize the safety of occupants and will void all warranties.

3 Optimum ambient temperature range where unit will provide capacity for 30 to  90 minutes. Higher and lower 

temperatures affect life and capacity. Consult factory for detailed information.

BATTERY

15
  (38.1) 

13-3/16
  (33.5) 

14-7/16
  (36.6) 

11-3/16
  (28.4) 

9-11/16
  (24.6) 

AC volts lnput

LHZ618

Red/Green

120 .133

277 .058

LHZ636

Red/Green

120 .122

277 .053

LHZ672

Red/Green

120 .129

277 .56

Voltage Shelf 
Life1

Expected 
Life1

Maintenance2 Optimum 
Temperature3

6 12 months 5-7 years none 65oF - 850F

(19oC - 300C) Mounting Tabs:  Mounting enclosure to wall using (4) thru holes or optional mounting feet.
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LED N2LPS LIGHT-PAK™

Emergency Lighting System

Cl. I, Div. 2, Groups B, C, D
Cl. I, Zone 2
Wet Locations, Marine
NEMA 3, 3R, 4X
Ambient 0ºC to 55ºC

Applications:
LED N2LPS Light-Pak™ emergency 
lighting systems are used:

• To provide reliable illumination for egress
areas during failure or interruption of
power to the normal lighting system

• In areas where flammable gases or
vapors may become present due to
abnormal, unusual, or accidental
conditions

• In manufacturing plants, refineries,
petrochemical and chemical plants,
waste and sewage treatment facilities, oil
terminals, food processing facilities,
breweries, and other industrial
manufacturing or process industry
facilities subject to wet or corrosive
conditions

• To illuminate machinery or panels during
a loss of AC power

• Where moisture, dirt, dust, or corrosion
will limit the life and reliability of ordinary
emergency lighting systems

• Where required by the National Electrical
Code®, the Life Safety Code® or other
applicable codes

• Outdoor applications

Features:
• Compact, factory-assembled luminaire

featuring LED lamps for improved lumen
performance, on-time, and lamp life

• Nonmetallic, enclosed, and gasketed
housing provides corrosion protection in
the most extreme environments

• Durable and marine rated LED lamp
head assemblies provide protection
against water ingress, corrosion, and
impact

• High temperature rated nickel cadmium
battery for reliable operation up to 55ºC
ambient

• Solid state battery charger for long life
and reliable battery operation prevents
deep discharge by automatically
disconnecting the battery from the
luminaire

• Factory-installed "push-to-test" button

• Self-test, monitoring, and diagnostics
reduce costly maintenance checks

• Remote luminaire head assemblies 
(one or two) are available for mounting of
luminaire heads away from main power
system

• Stainless steel drain minimizes moisture
collection

• Standard battery disconnect switch
(Krydon® unit)

Temperature Performance
Data:
Based on 55°C ambient

Cat. # Class I, Division 2

N2LPS (all) 40ºC - T5; 55ºC - T4A
N2RF (all) T5

Note: Ambient temperature at which the Light-Pak
system is rated is 0°C to 55°C.  Operation at
temperatures outside this range will affect the
battery life and/or charging performance.

National Electrical Code and Life Safety Code are
registered trademarks of the National Fire Protection
Association, Inc.
Noryl is a registered trademark of General Electric
Company.

Standard Materials:
• Power supply and remote luminaire

enclosures – Krydon® fiberglass-
reinforced polyester

• LED lamp head assembly – epoxy
powder coated stainless steel

• Exterior hardware – nylon, plastic
coated, and stainless steel

• Cover gasket – Hypalon® synthetic
rubber

Electrical Ratings:
• Power supply –

Input: 120, 220, 230, 240, or 277 VAC,
50 or 60 Hz; 28 watts max.

Output: 12 VDC

• Luminaire heads – 

Voltage: 12 VDC; Lamp: 3 watt LED

Total lumen output: 80

Unit Net Weights:
• N2LPS12222 – 16 lbs.

• N2LPS12220 – 12 lbs.

• N2RF1221 – 8 lbs.

• N2RF1222 – 9 lbs.

2L

Certifications and
Compliances:
NEC/CEC:

• Class I, Division 2, Groups B, C, D, 
Zone 2

UL Standards:

• 1598A (Supplemental Requirements for
Luminaires for Installation on Marine
Vessels)

• 924 (Emergency Lighting and Power
Equipment)

• 844 (Electric Luminaires Hazardous
Locations)

CSA Standards:

• C22.2 No. 141-M1985 unit equipment
for emergency lighting

• C22.2 No. 137-M1981 non-incendive
electrical equipment for use in Class I,
Division 2 hazardous locations

• Life Safety Code NFPA101® – 
Section 5-9 (Emergency Lighting)

• Marine wet locations suitability, Type 4X
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Ordering Information:
Description Cat. #

28 watt, 12 volt power supply assembly with two 3 watt LED lamp heads N2LPS12222
28 watt, 12 volt stainless steel power supply assembly with two 3 watt LED lamp heads N2LPS12222 SS
28 watt, 12 volt power supply assembly less luminaire heads N2LPS12220*
Remote luminaire assembly with one 3 watt LED lamp head N2RF1221*
Remote luminaire assembly with two 3 watt LED lamp heads N2RF1222*
28 watt, 120V LED Light-Pak with single sided exit sign** N2LPS12222/120 EXS DR0391734
28 watt, 277V LED Light-Pak with single sided exit sign** N2LPS12222/277 EXS DR0391734
28 watt, 120V LED Light-Pak with double sided exit sign** N2LPS12222/120 EXD DR0391734
28 watt, 277V LED Light-Pak with double sided exit sign** N2LPS12222/277 EXD DR0391734

*Not cUL approved. UL Listed only.
**Exit sign operates in both normal and emergency mode.

Wire Sizing for Remote Installation:
For Copper Wire –

Running Distance† (ft.) Between Power Supply and Remote Luminaire

Load In Watts Load In Watts

Wire Size 8 16 24 32 Wire Size 8 16 24 32

16 AWG 26 13 6 3 10 AWG 106 53 26 13
14 AWG 42 21 10 5 8 AWG 168 84 42 21
12 AWG 66 33 16 8 6 AWG 270 135 67 33

†Maximum distance to limit line voltage drop to 5%.

LED N2LPS LIGHT-PAK™

Emergency Lighting System

Cl. I, Div. 2, Groups B, C, D
Cl. I, Zone 2
Wet Locations, Marine
NEMA 3, 3R, 4X
Ambient 0ºC to 55ºC

Dimensions (N2LPS):

16.0

13.5

18.0

7.5

14.5

13.8

5.0

1.1

7.4

Standard – N2LPS LED Light-Pak™

Note: Up to four (4) remote LED lamp assemblies can be connected to the N2LPS12222.  Up to six (6) remote LED lamp assemblies can be
connected to the N2LPS12220.



����������
������	 ������ ����	 �&+��'&&&&
�������	 ����
������
���������
�����	 #�+F�'�?3)(�

�� �	

�

www.crouse-hinds.com    US: 1-866-764-5454    CAN: 1-800-265-0502    Copyright© 2011 Cooper Crouse-Hinds916

2
L

Dimensions (N2LPS):

EXS, EXD Option – N2LPS LED Light-Pak™ with Optional Emergency Exit Luminaire

Dimensions (N2RF):

11.77

3.83

9.50

7.27

3.83

9.50

4.38

Detail Indication Logic:
Status Indication Status Description Status Definition

No Light AC Power Removed from Circuit

* Steady Light (No Blinks) Fully Charged

*-* Light Blinks Once Battery Charging

**-** Light Blinks Twice Battery Failure

***-*** Light Blinks Three Times Circuit Failure

LED N2LPS LIGHT-PAK™

Emergency Lighting System

Cl. I, Div. 2, Groups B, C, D
Cl. I, Zone 2
Wet Locations, Marine
NEMA 3, 3R, 4X
Ambient 0ºC to 55ºC

2L
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EV LED Series Explosionproof
LED Luminaires

Factory-sealed
Improve safety, reliability and energy efficiency

Cl. I, Div. 1, Groups C, D
Cl. I, Zone 1 & 2, Group IIB
Cl. II, Groups E, F, G
Cl. III, Simultaneous
Presence

UL Listed
cUL Listed (certified by 
UL to CSA standards)
T6 temperature rating at 55°C
Marine and wet locations
Type 4X, IP66

The enhanced EV LED product offering
provides the same durability and reliability
of a traditional EV incandescent or HID
fixture, coupled with the low cost of
ownership and energy efficiency of Cooper
Crouse-Hinds LED technology. High-
performance LEDs and a solid state
electronic driver provide light where you
need it, at a fraction of the operating costs
of HID and incandescent lighting
technologies.

EV LED Series Luminaires are designed to
provide durable and energy-efficient
lighting in a variety of applications.
Incandescent and HID general illumination
models are available, along with a wildlife
friendly model and optional DC input
voltage.

Certifications &
Compliances:
NEC & CEC
• Class I, Division 1, Groups C, D
• T6 temperature rating at 55°C
• Class I, Zone 1 & 2, Group IIB
• Class II, Groups E, F, G
• Marine and wet locations, Type 4X, IP66
• UL Listed
• cUL Listed (certified by UL to CSA

standards)

NEC
• Class III, simultaneous presence

UL Standards
• 844 Electric Fixture Hangers for

Hazardous Locations
• 1598 Luminaire
• 1598A Luminaire for Installation on

Marine Vessels

CSA Standards
• C22.2 No. 137

Standard Materials:
• Body, mounting modules and guard –

copper-free aluminum with Corro-free™

epoxy powder coat
• Globe – heat and impact-resistant glass
• Gaskets – silicone
• External hardware – stainless steel

2L

Applications:
• Two lumen outputs for replacement of

existing HID and incandescent luminaires
• Locations requiring continuous and

consistent light levels in extreme ambient
temperatures

• Areas requiring frequent on-and-off of
lights

• Where flammable vapors, gases,
ignitable dusts, fibers or flyings are
present; indoors or outdoors

• Where extremely corrosive, wet, dusty,
hot and/or cold conditions exist

• Type 4X, marine, wet locations and
hose-down environments

• Manufacturing plants; heavy industrial,
chemical, petrochemical or
pharmaceutical facilities; platforms;
loading docks; tunnels; outdoor wall and
stanchion mounted general area lighting

EV LED Benefits:
Enhance safety and productivity
• Instant illumination and re-strike
• Better visibility with crisp, white light
• T6 temperature rating – safely operate in

the most hazardous environments
• Cold temperature operation / no 

warm-up required

Reduce operation and
maintenance costs
• Easy installation – compact modular

fixture attaches onto existing Champ
mounting module

• Energy-efficient – up to 85% reduction
in energy used

• Provides up to 50,000 hours rated life –
eliminates need for frequent lamp
replacement

• Contains no mercury or other hazardous
substances

Reliable performance in any
environment
• Shock- and vibration-resistant 

solid-state luminaires have no filaments
or glass components that could 
break – greatly reduces the risk of
premature failure

• Operating ambient -30°C to 55°C (AC), 
-30°C to 40°C (DC)

• Dark sky compliant

Electrical Ratings:
C201 C701 A201 C201/DC

Voltage Range 100-277V 100-277V 100-277V 10-30 VDC
Frequency 50 / 60 Hz 50 / 60 Hz 50 / 60 Hz 50 / 60 Hz
Input Power 30W 36W 36W 26W
Input Amps (Max.) 0.30A 0.36A 0.36A 2.8A
Power Factor 0.98 0.99 0.98 0.99

LED System:
• High brightness light emitting diode

(LED) arrays
• Color temperature: 3000K (CRI 82) and

5600K (CRI 65) options available
• Amber color available for wildlife friendly

applications
• Advanced heat sink design ensures 

LED does not exceed manufacturer’s
temperature ratings across all specified
ambient conditions

• LM-79 and LM-80 reports available

Amy
Text Box
Resubmit, Manufacturer changed catalog number.Type E  - EVLEDBX2C201
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Family Tree:

Stanchion
EVMJ4  1-1/4” HUB4

Ceiling
EV22  3/4” HUB4
EV33    1”  HUB4

Pendant
EVMP2  3/4” HUB4
EVMP3    1”  HUB4

EVLED with Guard
(Luminaire Only) 

Wall
EV22 & EV87  3/4” HUB4
EV33 & EV87    1”  HUB4

Bulkhead
EVU    3/4” HUB4

2L EV LED Series Explosionproof 
LED Luminaires

Factory-sealed
Improve safety, reliability and energy efficiency

Cl. I, Div. 1, Groups C, D
Cl. I, Zone 1 & 2, Group IIB
Cl. II, Groups E, F, G
Cl. III, Simultaneous
Presence

UL Listed
cUL Listed (certified by UL to 
CSA standards)
T6 temperature rating at 55°C
Marine and wet locations
Type 4X, IP66

Ordering Information:

Mounting Style
Cool Color Temperature Warm Color Temperature Wildlife Friendly

C201 C701 W201 W701 A201

Luminaire Only EVLEDC201 EVLEDC701 EVLEDW201 EVLEDW701 EVLEDA201

3/4" Pendant EVLEDA2C201 EVLEDA2C701 EVLEDA2W201 EVLEDA2W701 EVLEDA2A201

1" Pendant EVLEDA3C201 EVLEDA3C701 EVLEDA3W201 EVLEDA3W701 EVLEDA3A201

3/4" Ceiling Mount Thru Feed EVLEDCX2C201 EVLEDCX2C701 EVLEDCX2W201 EVLEDCX2W701 EVLEDCX2A201

1" Ceiling Mount Thru Feed EVLEDCX3C201 EVLEDCX3C701 EVLEDCX3W201 EVLEDCX3W701 EVLEDCX3A201

3/4" Wall Mount Thru Feed EVLEDBX2C201 EVLEDBX2C701 EVLEDBX2W201 EVLEDBX2W701 EVLEDBX2A201

1" Wall Mount Thru Feed EVLEDBX3C201 EVLEDBX3C701 EVLEDBX3W201 EVLEDBX3W701 EVLEDBX3A201

3/4" Bulkhead Mount EVLEDBH2C201 EVLEDBH2C701 EVLEDBH2W201 EVLEDBH2W701 EVLEDBH2A201

11/4" Stanchion EVLEDJ4C201 EVLEDJ4C701 EVLEDJ4W201 EVLEDJ4W701 EVLEDJ4A201

To order a fixture without a guard, remove ‘1’ from the end of the catalog number (Example: EVLEDAC20 for 3/4" Pendant, No Guard).
To order a fixture with 10-30VDC Input Voltage (available on 20 Series Only), add /DC to the end of the catalog number 
(Example: EVLEDAC201/DC).
To order a fixture with colored inserts (available on C20 Series Only), add a "G" (for green) or "R" (for red) to the end of the catalog number
(Example: EVLEDAC201G).

Amy
Rectangle
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ZONE (DEGREES) LUMENS % OF LUMINAIRE

0-30 451 20.1%

0-40 688 30.6%

0-60 1688 75.1%

0-90 2196 97.7%

90-180 51 2.3%

0-180 2248 100.0%

Mtg.
Hgt. A B C D E F

10’ 4.00 2.00 1.00 0.50 0.25 0.12

12’ 2.78 1.39 0.69 0.35 0.17 0.09

16’ 1.56 0.78 0.39 0.20 0.10 0.05

20’ 1.00 0.50 0.25 0.12 0.06 0.03

25’ 0.64 0.32 0.16 0.08 0.04 0.02

ISOFOOTCANDLE CHART 
Footcandle Values for Isofootcandle Lines

DISTANCE TO MOUNTING HEIGHT
Isofootcandle chart shows illuminance in

footcandles at ground level
(EVLEDC701)

Luminaire
Series

System
Watts Lumens

C201 30W 1670

A201 36W 1195

C201/DC 26W 1493

LUMEN OUTPUT FOR OTHER EV LED LUMINAIRES

POLAR PLOT (EVLEDC701)

A              B              C              D               E              F

2LEV LED Series Explosionproof 
LED Luminaires

Factory-sealed
Improve safety, reliability and energy efficiency

Cl. I, Div. 1, Groups C, D
Cl. I, Zone 1 & 2, Group IIB
Cl. II, Groups E, F, G
Cl. III, Simultaneous
Presence

UL Listed
cUL Listed (certified by UL to
CSA standards)
T6 temperature rating at 55°C
Marine and wet locations
Type 4X, IP66

Photometrics:
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Dimensions (inches):

12-3/4

7-1/4

12

 
)

)

6-3/4

4

1

13
13-3/4

7-1/4

4

5/16

Pendant Mount Ceiling Mount

13-1/4

12-3/4
13-1/2

25°

1-1/4

1-1/4
conduit

)
12-9/16

9-7/16 6-3/4

4

4

5/16

16-1/16
16-13/16

Stanchion Mount

Wall Mount

4

13/32

1-5/16

13/16

16-1/8

15-3/8

9-1/4

Bulkhead

Net Weight (lbs.):
EV LED with Guard 11 lbs.
Add Mounting Modules:

Pendant 1.0 lbs.
Ceiling 2.0 lbs.
Wall 4.5 lbs.
Bulkhead 2.2 lbs.
Stanchion 2.5 lbs.

2L EV LED Series Explosionproof
LED Luminaires

Factory-sealed
Improve safety, reliability and energy efficiency

Cl. I, Div. 1, Groups C, D
Cl. I, Zone 1 & 2, Group IIB
Cl. II, Groups E, F, G
Cl. III, Simultaneous
Presence

UL Listed
cUL Listed (certified by UL to 
CSA standards)
T6 temperature rating at 55°C
Marine and wet locations
Type 4X, IP66
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General Description

The IX Series is ideal for use in hazardous

locations where explosive materials may be present.

The IX Series is suitable for use in extreme

hazardous location areas. The IX Series meets the

Buy American requirements.

Illumination

Illumination is accomplished with incandescent

or compact fluorescent R-Series Fixtures. The

R-Series Fixtures must be ordered separately.

Dimensions

IX Series
Class I, II, & III, Division I 

Emergency Lighting Units
6 and 12 Volt, 14 to 85 Watts

Nickel Cadmium or Pure Lead Battery

Housing

Copper-free cast aluminum enclosure designed to withstand
the pressure of explosions generated by internal arc without
propagating them into the hazardous atmosphere.

Suitable for use in Class I, Div. 1, Groups C & D, Zones 0, 1
& 2, Groups IIA, IIB + H2 & IIC; Class I, Div. 2, Groups C &
D, Zone 2, Groups IIA, IIB + H2 & IIC; Class II, Div. 1,
Groups E, F & G; Class II, Div. 2, Groups F & G; and Class
III hazardous location areas.

Enclosure and cover are constructed separately. Cover 
is threaded to allow easy attachment and removal. Enclosure
includes three threaded openings for 3/4” rigid conduit —
one for AC input and two for mounting hazardous fixtures.

Electronics

120/277 VAC dual voltage input with surge-protected, solid-
state circuitry provides for a reliable charging 
system. IXL85 uses a temperature compensating charger.

Charging system is complete with low voltage disconnect,
AC lockout, brownout protection, AC indicator lamp and test
switch.

IXPN14 power pack operates 7 watt compact fluorescent
hazardous fixtures in both AC and emergency modes.

IXN30, IXN50 and IXL85 power units operate 6 and 12 volt
incandescent hazardous fixtures in emergency mode only.

Battery

Maintenance free, sealed nickel cadmium battery has an 
estimated service life of 10 years, and an operating 
temperature range of 20°F (-7°C) to 95°F (35°C) 

IXL85 uses a pure lead battery and has an estimated service
life of 5 years when operated in ambient temperatures of
65°F (19°C) to 85°F (30°C).

Battery supplies 90 minutes of emergency power

Code Compliance

UL 924, 844, 1203 and 1604 listed

NFPA 101, NEC, BOCA, OSHA and IBC illumination 

standards

Electrical Specifications

120 VAC - 0.50 amps, 60 watts

277 VAC - 0.22 amps, 60 watts

Warranty

Three year full electronics warranty

Five year full plus five year prorated nickel 
cadmium battery warranty 

One year full plus four year prorated pure lead 
battery warranty

TYPE:

CATALOG NO.:

Shown:  IXN30

Ordering Information  (Example: IXPN14TD1)

SERIES/

BATTERY OPTIONS

6 Volt, Nickel Cadmium EX = Special Input Transformer  

IXN30 = 28 Watt Power Pack, Incandescent Lamp Operation, (Specify voltage & frequency)

Emergency Operation Only 2 TD1 = 120 VAC Time Delay 4

IXPN14 = 14 Watt Power Pack, Compact Fluorescent TD2 = 277 VAC Time Delay 4

Lamp Operation, AC & Emergency Operation 1

6 Volt, Pure Lead

IXL85 = 85 Watt Power Pack, Incandescent Lamp Operation,

Emergency Operation Only 2

12 Volt, Nickel Cadmium

IXN50 = 50 Watt Power Pack, Incandescent Lamp Operation,

Emergency Operation Only 3

Includes clearance holes for mounting with 1/2” bolts.

12.0”
(30.5 cm)

10.0”
(25.4 cm)

6.0”
(15.2 cm)

3.5”
(8.9 cm)

8.8”
(22.4 cm)

9.0”
(22.86 cm) 4.6”

(11.68 cm)

EVLA12

NOTES:

1) For “Normally On” use exclusively with RWHFP7, RPHFP7, and 

RCHFP7 remotes.  Maximum remote distance is 8 feet.  

2) For “Normally Off” use exclusively with R  Series 6 VDC remotes.  

3) For “Normally Off” Use exclusively with R Series 12 VDC remotes.  

4) 15 minute delay.

13.0”
(33.0 cm)

15.0”
(38.1 cm)

ACCESSORIES
(order as a separate line item)

EVLA12 = 12V, 12W Directional Head 

(see photo & dimensions above)

9.0”
(22.86 cm)

Dimensions are approximate and subject to change.

�������	
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HHousing

Copper-free cast aluminum enclosure is designed to

withstand the pressure of explosions caused by

internal arc without propagating them into the

hazardous atmosphere.

The enclosure and cover are constructed separately.

Threaded cover allows easy attachment and removal

from enclosure. Enclosure includes three threaded

openings for 3/4” rigid conduit — one for AC input

and two for mounting hazardous fixtures.

Housing is suitable for use in Class I, Div. 1, Groups

C & D, Zones 0, 1 & 2, Groups IIA, IIB + H2 & IIC;

Class I, Div. 2, Groups C & D, Zone 2, Groups IIA,

IIB + H2 & IIC; Class II, Div. 1, Groups E, F & G;

Class II, Div. 2, Groups F & G; and Class III 

hazardous location areas.

Electronics

120/277 VAC dual voltage input with surge-

protected, solid-state charging circuitry provides for

a reliable charging system. The charging system is

furnished with low voltage disconnect, AC lockout,

brownout protection, AC indicator lamp and test

switch.

The low voltage disconnect (LVD) feature will

disconnect the battery prior to an unacceptable deep

discharge, but not before the required 90 minute

emergency operation.

The AC lockout feature prevents battery drain prior

to the initial energizing of utility power, and allows

the installer to complete all wiring and electrical

connections without energizing the emergency

circuit.

The brownout protection circuitry will automatically

switch the unit into the emergency mode if the utility

voltage sags below 20% of nominal.

Battery charging circuitry is entirely solid-state,

and utilizes a constant current charger for nickel

cadmium battery units. A fully automatic, voltage

regulated charger is used for pure lead battery units.

Battery recharge time after full discharge is less than

the required UL 924 standard. 

Line sensitive electronics cause an instantaneous

transfer to battery power if utility power is lost, or a

brownout condition is detected.  When line voltage

is present and stabilized, the transfer circuitry

switches back to normal operation and begins

recharging the battery.  The transfer circuitry can be

tested via a momentary test switch located on the

housing.

Battery

Maintenance free, sealed nickel cadmium or pure

lead batteries are available. 

Standard sustained emergency operation is for 90

minutes with the illumination source providing full

light output.  

The suggested operating temperature range for

nickel cadmium batteries is 20°F (-7°C) to 95°F

(35°C), and the battery has an expected service life of

10 years.  

Electrical

Specifications

120 VAC - 0.50 amps, 60 watts

277 VAC - 0.22 amps, 60 watts

Code Compliance

The IX Series meets or exceeds all performance

standards as required by UL 924, NFPA 101, NEC,

BOCA, OSHA and IBC.

Specification Data for IX Series Hazardous Location Emergency Lighting Power Packs

SSuggested Specification

Furnish and install Chloride’s emergency lighting unit model ________.  The unit shall be constructed to meet Underwriter’s Laboratories, Inc. Standard #924 and

the National Electrical Code (NEC).

INSTALLATION AND OPERATION - Unit shall be easily field connected to a 120 or 277 VAC, 60 hertz, unswitched power source.  Installation must comply with

the NEC as well as other applicable codes.  Upon utility power failure or brownout, the unit shall automatically transfer to battery power and maintain the required

illumination level for a minimum period of 90 minutes.  Upon restoration of utility power, the charger shall restore the battery to full charge within UL 924

requirements following a rated discharge of not more than 90 minutes.

CHARGER - Product shall utilize either a constant current (nickel cadmium) or fully automatic, voltage regulated (pure lead) charging system.  The charging system

shall maintain the battery at full capacity without the need for periodic exercising or equalization.  The following features shall be standard:  Low voltage disconnect

(LVD), brownout protection and AC lockout.  

BATTERY - The battery shall be either a maintenance free, sealed nickel cadmium or a pure lead battery.  The nickel cadmium battery shall utilize sintered plate

construction and polypropylene separators for trouble-free operation in ambient temperatures up to 95°F (35°C).  Nickel cadmium batteries shall be supplied with a

five year full warranty, and pure lead batteries shall be supplied with a one year full warranty.

ENCLOSURE - The unit housing shall be constructed of copper-free cast aluminum. The enclosure and cover shall have separate construction. The threaded cover

shall allow easy attachment and removal from the enclosure. The enclosure shall include three threaded openings for 3/4” rigid conduit — one for AC input and two

for mounting hazardous fixtures.

C1005R19

4/11 IH

272 West Stag Park Service Road • Burgaw NC 28425
Telephone:  (910) 259 1000 • Facsimile:  (800) 258 8803
www.chloridesys.com 

Operation

DC Watts to 871/2
Voltage Unit of Rated Voltage*

11/2 hrs. 2 hrs. 4 hrs. 8 hrs.
6 IXPN14 14 10.5 6.75 —

IXN30 30 22.5 14.4 —
IXL85 85 63.75 40.8 14.5

12 IXN50 50 37.5 24 8.5

Sample Application

The above sample application consists of:

(1) IXPN14 - 14 watt power pack for exclusive use 

with compact fluorescent fixtures

(2) SEA - Elbow arms

(1) RPHP7 - 7 watt compact fluorescent lamp fixture 1

(1) RPHEP7 - 7 watt compact fluorescent lamp fixture 

with exit accessory 1

NOTES:

1) Operates in AC and emergency mode.

Refer to R-Series Fixtures specification sheet for ordering

information.

* Per NEC Specifications



����������
������	 ������ ����	 ���/$#%&#'&(#�)*�
�������	 ����
������
���������
�����	 =F�?

�� �	

!

PLASCOLUME

Specifications/Features

FEATURES        
High lumen package
Stainless steel
Prismatic DR acrylic lens
4 or 8 foot
Hazardous or wet locations
Low pressure hosedown

GENERAL
Remains leak-free when subjected to low pressure water 
washdown.
Corrosion resistant stainless steel fixture.
Fixture is listed to be installed in the 0° Nadir configuration, lens
down.

CONSTRUCTION
Housing formed entirely of 22 ga. 304 stainless with a mill (2B) finish.
End caps riveted and silicone sealed to channel.
Closed stainless steel rivets used exclusively to prevent leaks.
Ballast mounted with weld studs to eliminate unnecessary penetra-
tions of the housing.

DOOR FRAME/LENS
Lens extruded of 100% DR Virgin Acrylic with embossed prisms for
brightness control.
Lens is sealed against the housing with an extruded PVC gasket held
in place with 304 Stainless C-channel which distributes the force of
the clamps uniformly over the gasket.
The lens frame is clamped to the body with six (ten on 8' housings)
stainless “no tool” cam latches mounted to the housing with stain-
less closed rivets.
Vandal resistant version uses polycarbonate lens.

Supplied with 1/2” cast aluminum hubs. Optionall 3/4” and SS.
LISTINGS

Listed “Wet Location, Covered Ceilings Only” with the HL version fix-
ture listed “Hazardous Locations.” Class I, Division 2, Groups A,B,C,D;
Class II, Division 2, Group G; and Class III. Temperature code is T3C
(40°C Ambient).
Listed for use in Canada.

ELECTRICAL
The 430MA ballast is energy saving Class P and appropriate to the
lamp and voltage specified.
In the 800MA versions the ballast is mounted to the body with alu-
minum heat radiators to prolong ballast life, and permit mounting.
All fixtures carry the IBEW Union label to ensure quality.

Stainless Steel Fluorescent for Hazardous and Wet Applications

APPLICATIONS
Food processing
Car wash
Petrochemical plants
Wastewater treatment
Paper mills

BENEFITS
Corrosion resistant
Excellent brightness control
Resists abuse
Requires less fixtures
Toolless entry

One piece molded PVC gasket
compression fit designed into
304 Stainless steel lens frame.

Stainless steel swivel latches
secure lens and provide easy
“toolless” access.

Guth Lighting is a Philips group brand
F 18
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Dimensions

Plascolume Catalog Numbers

“/FF” - Fast Acting Fixture Fuse, Buss GLR
“/SFF” - Slow Blow (Fusetron) Fuse, Buss GMF
“/0°” - 0° operation on 430MA ballast
“/ES” - Energy Saving Ballast on 800MA Unit (8' unit only)
“/EB” - For Electronic Ballast
“/CH” - Stainless Steel Chain Mounting Brackets (one pair)
“/AMB” - Stainless Steel Adjustable Mounting Brackets (one pair)*
“/PI” - Pipe Mounting (PIPE NOT SUPPLIED)
“/SH” - 3/4" Stainless Steel Hub
“/AH” - 3/4" Cast Aluminum Hub
“/QCH” - Stainless Steel Quick Chain Mounting
“/MB90” - Wall Mount

Photometrics

Options

S/MH Ratio 1.3:1
Total Lamp Lumens 6,300
Fixture Efficiency 68%

Report No.
P10568A

0°
90°

Coefficients of Utilization
Acrylic 2 Lamp, 40W Fluorescent ACS7762/120/HL

Report No.
P10663

Coefficients of Utilization
Vandal Proof 2 Lamp, 40W Fluorescent VPS6762/120/EG

S/MH Ratio 1.4:1
Total Lamp Lumens 6,300
Fixture Efficiency 65%

0°
90°

Guth utilized the services of U.L. and ETL for listing products.
Specifications and data are subject to change without notice.

* 4' only.

*HAZARDOUS LOCATIONS FIXTURE APPROVED FOR CONDUIT, CHAIN     
BRACKET PIPE AND WALL MOUNTING ONLY.

ACS77 -  82 - 120 - EB

TYPE
ACS77 - Hazardous

Location
ACS67 - Wet  

Location
VPS67* - Vandal

Proof/Wet 
Location

VOLTAGE
120
277

LAMPS/SIZE
4 FOOT
60 - 1-F40 T12
62 - 2-F40 T12
64 - 1-F48 T12/HO
65 - 2-F48 T12/HO
80 - 1-F32 T8
82 - 2-F32 T8

8 FOOT
63 - 4-F40 T12
66 - 1-F96 T12/HO
67 - 2-F96 T12/HO
83 - 4-F32 T8
86 - 1-F96 T8/HO
87 - 2-F96 T8/HO
88 - 1-F96 T8
89 - 2-F96 T8

F 18
R8/08
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• Passes Federal TCLP test*

• Energy efficient T8 lamp

• Made in the USA

• Lead free 

• RoHS compliant 

• Compatible with QUICKTRONIC® 
electronic ballasts

• QUICK 60+® System Warranty

OCTRON 800 ECOLOGIC T8 lamps offer a high quality solution for gener-

al purpose fluorescent lighting applications where color is important. 

These lamps are available in a wide range of color temperatures: 

3000K, 3500K, 4100K and 5000K that feature improved color rendering 

and lumen maintenance when compared to 700 series lamps.  When 

paired with QUICKTRONIC electronic ballasts, these systems are a good 

alternative to T12 fluorescent systems and are covered by the compre-

hensive QUICK 60+ system warranty.

FL085R1   11/10

Applications
• Cove
• Recessed troffer
• Strip light fixture
• Valance

Application Information

OCTRON® 800 ECOLOGIC® 
Fluorescent Lamps

www.sylvania.com

Key Features & Benefits

 Ordering 
 Abbreviation Wattage Lumens CRI
 FO17/800/ECO 17 1350 82
 FO25/800/ECO 25 2150 82
 FO32/800/ECO 32 2950 85
 FO40/800/ECO 40 3650 82
 FO96/800/ECO 96 5900 82

Product Offering

   ECOLOGIC® is a comprehensive program of OSRAM SYLVANIA focused on addressing 
environmental issues at all stages of lamp life.

* Regulations may vary. Check your local and state regulations.

Application Notes
1. Lamps starting down to -20°F (dependent on ballast)
2.  Operation below 50°F may affect lumen output or lamp operation.
3.  For cold temperature applications, use in enclosed fixture or use tube to maximize lamp performance.
4.  For rapid start operation, check with ballast manufacturer for ground plane requirement.
5.  For maximum energy savings, operate on electronic instant start ballast. 



Lamp(s) shall be an OCTRON® ECOLOGIC® lamp(s) 
(FO17/ECO, FO25/ECO, FO32/ECO, FO40/ECO and 
FO96/ECO) having medium bi-pin bases. Lamp(s) 
shall be designed to pass the  Federal TCLP test in 
force at the time of manufacture. Lamp(s) shall 
have a correlated color temperature of (3000K, 
3500K, 4100K or 5000K) and a CRI of (80, 82 or 
85). The OCTRON lamp(s) shall be operated on 
dedicated QUICKTRONIC® ballast(s) with complete 
system warranty from one manufacturer covering 
lamp(s) and ballast(s).

Sample Specification
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 FO 32 / 8 35 / ECO

 Fluorescent Wattage:  8 = 80–85 CRI 30 = 3000K CCT  ECOLOGIC
 OCTRON 17, 25, 32, 40 or 96 watts   35 = 3500K CCT
     41 = 4100K CCT
     50 = 5000K CCT  

Ordering Guide

SYLVANIA is a registered trademark of OSRAM SYLVANIA Inc. 
SEE THE WORLD IN A NEW LIGHT is a registered trademark of OSRAM SYLVANIA Inc. 
OCTRON, ECOLOGIC and QUICK 60+ are registered trademarks of OSRAM SYLVANIA Inc. 
QUICKTRONIC is a registered trademark of OSRAM GmbH.

Ordering Information

United States
OSRAM SYLVANIA  
100 Endicott Street 
Danvers, MA 01923

Trade
Phone: 1-800-255-5042
Fax: 1-800-255-5043

National Accounts
Phone: 1-800-562-4671
Fax: 1-800-562-4674

OEM/Special Markets
Phone: 1-800-762-7191
Fax: 1-800-762-7192

Display/Optic
Phone: 1-888-677-2627
Fax: 1-800-762-7192

Canada 
OSRAM SYLVANIA LTD.
2001 Drew Road
Mississauga, ON L5S 1S4

Trade 
Phone: 1-800-263-2852
Fax: 1-800-667-6772

OEM/Special Markets/Display/Optic
Phone: 1-800-265-2852
Fax: 1-800-667-6772

www.sylvania.com

FL085R1   11/10

                                              Rated Life     
                       Instant Start             Programmed Rapid Start 
 Item Ordering Nominal Initial Mean 3 hrs/ 12 hrs/ 3 hrs/ 12 hrs/   
 Number Abbreviation Length Lumens Lumens1  start start start start CCT CRI
 22135 FO17/830/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 3000K 82
 22136 FO17/835/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 3500K 82
 22137 FO17/841/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 4100K 82
 22138 FO25/830/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 3000K 82
 22139 FO25/835/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 3500K 82
 22140 FO25/841/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 4100K 82
 21777 FO32/830/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 3000K 85
 21779 FO32/835/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 3500K 85
 21781 FO32/841/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 4100K 85
 22143 FO32/850/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 5000K 80
 22144 FO40/830/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 3000K 82
 22145 FO40/835/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 3500K 82
 22146 FO40/841/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 4100K 82
 22147 FO96/830/ECO 96 5,900 5,428 18,000 24,000   3000K 82
 22148 FO96/835/ECO 96 5,900 5,428 18,000 24,000   3500K 82
 22149 FO96/841/ECO 96 5,900 5,428 18,000 24,000   4100K 82
 22173 FO96/850/ECO 96 5,900 5,428 18,000 24,000   5000K 82

1. Mean lumens measured at 40% of rated life. 

For maximum energy savings consider pairing with the following electronic ballast:

Ballast Technology Applications & Specification Guide (Literature Code: ECS-Electronic2009)

QUICK 60+® System Warranty (Literature Code: ECS140)

Related Literature

Technical Information

Typical Fluorescent Lamp Mortality
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PLASCOLUME

Specifications/Features

FEATURES        
High lumen package
Stainless steel
Prismatic DR acrylic lens
4 or 8 foot
Hazardous or wet locations
Low pressure hosedown

GENERAL
Remains leak-free when subjected to low pressure water 
washdown.
Corrosion resistant stainless steel fixture.
Fixture is listed to be installed in the 0° Nadir configuration, lens
down.

CONSTRUCTION
Housing formed entirely of 22 ga. 304 stainless with a mill (2B) finish.
End caps riveted and silicone sealed to channel.
Closed stainless steel rivets used exclusively to prevent leaks.
Ballast mounted with weld studs to eliminate unnecessary penetra-
tions of the housing.

DOOR FRAME/LENS
Lens extruded of 100% DR Virgin Acrylic with embossed prisms for
brightness control.
Lens is sealed against the housing with an extruded PVC gasket held
in place with 304 Stainless C-channel which distributes the force of
the clamps uniformly over the gasket.
The lens frame is clamped to the body with six (ten on 8' housings)
stainless “no tool” cam latches mounted to the housing with stain-
less closed rivets.
Vandal resistant version uses polycarbonate lens.

Supplied with 1/2” cast aluminum hubs. Optionall 3/4” and SS.
LISTINGS

Listed “Wet Location, Covered Ceilings Only” with the HL version fix-
ture listed “Hazardous Locations.” Class I, Division 2, Groups A,B,C,D;
Class II, Division 2, Group G; and Class III. Temperature code is T3C
(40°C Ambient).
Listed for use in Canada.

ELECTRICAL
The 430MA ballast is energy saving Class P and appropriate to the
lamp and voltage specified.
In the 800MA versions the ballast is mounted to the body with alu-
minum heat radiators to prolong ballast life, and permit mounting.
All fixtures carry the IBEW Union label to ensure quality.

Stainless Steel Fluorescent for Hazardous and Wet Applications

APPLICATIONS
Food processing
Car wash
Petrochemical plants
Wastewater treatment
Paper mills

BENEFITS
Corrosion resistant
Excellent brightness control
Resists abuse
Requires less fixtures
Toolless entry

One piece molded PVC gasket
compression fit designed into
304 Stainless steel lens frame.

Stainless steel swivel latches
secure lens and provide easy
“toolless” access.

Guth Lighting is a Philips group brand
F 18



����������
������	 ������ ����	 ���/$#%&#'&(#�)*�*)�+,((
�������	 ����
������
���������
�����	 =F�?

�� �	

!��

Dimensions

Plascolume Catalog Numbers

“/FF” - Fast Acting Fixture Fuse, Buss GLR
“/SFF” - Slow Blow (Fusetron) Fuse, Buss GMF
“/0°” - 0° operation on 430MA ballast
“/ES” - Energy Saving Ballast on 800MA Unit (8' unit only)
“/EB” - For Electronic Ballast
“/CH” - Stainless Steel Chain Mounting Brackets (one pair)
“/AMB” - Stainless Steel Adjustable Mounting Brackets (one pair)*
“/PI” - Pipe Mounting (PIPE NOT SUPPLIED)
“/SH” - 3/4" Stainless Steel Hub
“/AH” - 3/4" Cast Aluminum Hub
“/QCH” - Stainless Steel Quick Chain Mounting
“/MB90” - Wall Mount

Photometrics

Options

S/MH Ratio 1.3:1
Total Lamp Lumens 6,300
Fixture Efficiency 68%

Report No.
P10568A

0°
90°

Coefficients of Utilization
Acrylic 2 Lamp, 40W Fluorescent ACS7762/120/HL

Report No.
P10663

Coefficients of Utilization
Vandal Proof 2 Lamp, 40W Fluorescent VPS6762/120/EG

S/MH Ratio 1.4:1
Total Lamp Lumens 6,300
Fixture Efficiency 65%

0°
90°

Guth utilized the services of U.L. and ETL for listing products.
Specifications and data are subject to change without notice.

* 4' only.

*HAZARDOUS LOCATIONS FIXTURE APPROVED FOR CONDUIT, CHAIN     
BRACKET PIPE AND WALL MOUNTING ONLY.

ACS77 -  82 - 120 - EB

TYPE
ACS77 - Hazardous

Location
ACS67 - Wet  

Location
VPS67* - Vandal

Proof/Wet 
Location

VOLTAGE
120
277

LAMPS/SIZE
4 FOOT
60 - 1-F40 T12
62 - 2-F40 T12
64 - 1-F48 T12/HO
65 - 2-F48 T12/HO
80 - 1-F32 T8
82 - 2-F32 T8

8 FOOT
63 - 4-F40 T12
66 - 1-F96 T12/HO
67 - 2-F96 T12/HO
83 - 4-F32 T8
86 - 1-F96 T8/HO
87 - 2-F96 T8/HO
88 - 1-F96 T8
89 - 2-F96 T8

F 18
R8/08
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• Passes Federal TCLP test*

• Energy efficient T8 lamp

• Made in the USA

• Lead free 

• RoHS compliant 

• Compatible with QUICKTRONIC® 
electronic ballasts

• QUICK 60+® System Warranty

OCTRON 800 ECOLOGIC T8 lamps offer a high quality solution for gener-

al purpose fluorescent lighting applications where color is important. 

These lamps are available in a wide range of color temperatures: 

3000K, 3500K, 4100K and 5000K that feature improved color rendering 

and lumen maintenance when compared to 700 series lamps.  When 

paired with QUICKTRONIC electronic ballasts, these systems are a good 

alternative to T12 fluorescent systems and are covered by the compre-

hensive QUICK 60+ system warranty.

FL085R1   11/10

Applications
• Cove
• Recessed troffer
• Strip light fixture
• Valance

Application Information

OCTRON® 800 ECOLOGIC® 
Fluorescent Lamps

www.sylvania.com

Key Features & Benefits

 Ordering 
 Abbreviation Wattage Lumens CRI
 FO17/800/ECO 17 1350 82
 FO25/800/ECO 25 2150 82
 FO32/800/ECO 32 2950 85
 FO40/800/ECO 40 3650 82
 FO96/800/ECO 96 5900 82

Product Offering

   ECOLOGIC® is a comprehensive program of OSRAM SYLVANIA focused on addressing 
environmental issues at all stages of lamp life.

* Regulations may vary. Check your local and state regulations.

Application Notes
1. Lamps starting down to -20°F (dependent on ballast)
2.  Operation below 50°F may affect lumen output or lamp operation.
3.  For cold temperature applications, use in enclosed fixture or use tube to maximize lamp performance.
4.  For rapid start operation, check with ballast manufacturer for ground plane requirement.
5.  For maximum energy savings, operate on electronic instant start ballast. 



Lamp(s) shall be an OCTRON® ECOLOGIC® lamp(s) 
(FO17/ECO, FO25/ECO, FO32/ECO, FO40/ECO and 
FO96/ECO) having medium bi-pin bases. Lamp(s) 
shall be designed to pass the  Federal TCLP test in 
force at the time of manufacture. Lamp(s) shall 
have a correlated color temperature of (3000K, 
3500K, 4100K or 5000K) and a CRI of (80, 82 or 
85). The OCTRON lamp(s) shall be operated on 
dedicated QUICKTRONIC® ballast(s) with complete 
system warranty from one manufacturer covering 
lamp(s) and ballast(s).

Sample Specification
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 FO 32 / 8 35 / ECO

 Fluorescent Wattage:  8 = 80–85 CRI 30 = 3000K CCT  ECOLOGIC
 OCTRON 17, 25, 32, 40 or 96 watts   35 = 3500K CCT
     41 = 4100K CCT
     50 = 5000K CCT  

Ordering Guide

SYLVANIA is a registered trademark of OSRAM SYLVANIA Inc. 
SEE THE WORLD IN A NEW LIGHT is a registered trademark of OSRAM SYLVANIA Inc. 
OCTRON, ECOLOGIC and QUICK 60+ are registered trademarks of OSRAM SYLVANIA Inc. 
QUICKTRONIC is a registered trademark of OSRAM GmbH.

Ordering Information

United States
OSRAM SYLVANIA  
100 Endicott Street 
Danvers, MA 01923

Trade
Phone: 1-800-255-5042
Fax: 1-800-255-5043

National Accounts
Phone: 1-800-562-4671
Fax: 1-800-562-4674

OEM/Special Markets
Phone: 1-800-762-7191
Fax: 1-800-762-7192

Display/Optic
Phone: 1-888-677-2627
Fax: 1-800-762-7192

Canada 
OSRAM SYLVANIA LTD.
2001 Drew Road
Mississauga, ON L5S 1S4

Trade 
Phone: 1-800-263-2852
Fax: 1-800-667-6772

OEM/Special Markets/Display/Optic
Phone: 1-800-265-2852
Fax: 1-800-667-6772

www.sylvania.com
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                                              Rated Life     
                       Instant Start             Programmed Rapid Start 
 Item Ordering Nominal Initial Mean 3 hrs/ 12 hrs/ 3 hrs/ 12 hrs/   
 Number Abbreviation Length Lumens Lumens1  start start start start CCT CRI
 22135 FO17/830/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 3000K 82
 22136 FO17/835/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 3500K 82
 22137 FO17/841/ECO 24 1,350 1,269 24,000 28,000 30,000 36,000 4100K 82
 22138 FO25/830/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 3000K 82
 22139 FO25/835/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 3500K 82
 22140 FO25/841/ECO 36 2,150 2,021 24,000 28,000 30,000 36,000 4100K 82
 21777 FO32/830/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 3000K 85
 21779 FO32/835/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 3500K 85
 21781 FO32/841/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 4100K 85
 22143 FO32/850/ECO 48 2,950 2,773 24,000 28,000 30,000 36,000 5000K 80
 22144 FO40/830/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 3000K 82
 22145 FO40/835/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 3500K 82
 22146 FO40/841/ECO 60 3,650 3,431 24,000 28,000 30,000 36,000 4100K 82
 22147 FO96/830/ECO 96 5,900 5,428 18,000 24,000   3000K 82
 22148 FO96/835/ECO 96 5,900 5,428 18,000 24,000   3500K 82
 22149 FO96/841/ECO 96 5,900 5,428 18,000 24,000   4100K 82
 22173 FO96/850/ECO 96 5,900 5,428 18,000 24,000   5000K 82

1. Mean lumens measured at 40% of rated life. 

For maximum energy savings consider pairing with the following electronic ballast:

Ballast Technology Applications & Specification Guide (Literature Code: ECS-Electronic2009)

QUICK 60+® System Warranty (Literature Code: ECS140)

Related Literature

Technical Information

Typical Fluorescent Lamp Mortality
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DX Series
Specification Grade Die Cast 
Aluminum Exit Signs
AC Only and Self-Powered
Standard Self-Diagnostics Electronics*

LED Illumination
Housing
• Frame and stencil face constructed of die cast aluminum alloy
• Choose from black or white frame with brushed aluminum 

stencil face, black frame with black stencil face, white frame 
with white stencil face, or brushed aluminum frame and stencil 

face
• Stencil door includes field selectable chevrons
• Hinged stencil door for easy access
• Universal knockouts located on rear allow for wall mounting 

directly to standard junction boxes
• Self-contained and requires no canopy for back mounted 

configuration

Battery
• Maintenance free, sealed nickel cadmium battery has an 

expected life up to 10 years with an operating range of 
32°F (0°C) to 104°F (40°C)

• Nickel cadmium batteries are ideal for high ambient 
temperature areas

Illumination
• Normal and emergency illumination is accomplished with long 

lasting, high output Light Emitting Diodes (LEDs)
• Hot spots and striations are eliminated by the internal “light 

chamber” especially designed around the high performance 
LED array

• Average illumination levels are in excess of 25fl (79 cd/m2)

Operating Temperature Range
• AC-Only Models: -40°F (-40°C) to 113°F (45°C)
• Self-Powered Models - Standard Location: 65°F (19°C) to 

85°F (30°C)
• Self-Powered Models - Damp Location: 32°F (0°C) to 

104°F (40°C)

Application
• Ideal for commercial locations where an attractive, highly 

reliable and easily installed exit sign with low power 
consumption is desired

• The DX Series meets the Buy American requirements

Electronics
AC Only
• 120/277 VAC dual voltage input with surge protection
Emergency Operation
• Microprocessor driven charger software with routine    

embedded diagnostic and temperature compensation
• See specification sheet L2465 for electronics details
• 120/277 VAC input, surge protection, brownout, AC lockout

and low voltage disconnect are standard

Electrical Specifications
AC Only
Red - 3.8 Watts (120 VAC), PF = 0.96 

- 3.8 Watts (277 VAC), PF = 0.91
Green - 4.0 Watts (120 VAC), PF = 0.95

- 4.0 Watts (277 VAC), PF = 0.90
Self-Powered
Red - 4.7 Watts (120 VAC), PF = 0.95 

- 4.8 Watts (277 VAC), PF = 0.97
Green - 4.7 Watts (120 VAC), PF = 0.95

- 4.7 Watts (277 VAC), PF = 0.99

Smart Charger Self-Testing
Diagnostics (optional)
• The Smart Charger diagnostic/charging platform with 

self-testing mode automatically runs a one-minute self-test 
every 30 days and a 30-minute test on the sixth and twelfth 
month. A one-minute or 90-minute test may be initiated via 
the push to test switch on the unit or by activating the 
appropriate test command on the optional IR test device.

Code Compliance
• UL 924 listed
• UL Damp Location Listing optional
• NFPA 101, NEC, BOCA, OSHA and IBC illumination standards
• NEMA Premium certified
• Certified to the California Energy Commission in accordance 

with Califiornia law
• IEC 61951-1 Life Testing (batteries)

Warranty
• Electronics: 5 years, Battery: 5 years full, 5 years pro-rata

Shown: DXLN1RWSC

Type No.

Job Name

Catalog No.

����������
�
�
������
�����
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*Self-powered models incorporate the Smart Charger diagnostics  
electronics package. Self-testing is a factory installed option.
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DX Series

Furnish and install LightGuard’s LED exit sign model _______________________.  The exit shall be constructed to meet Underwriter’s Laboratories, Inc. Standard #924 and the National Electrical Code
(NEC).
INSTALLATION AND OPERATION - Exit shall be easily field connected to a 120 or 277 VAC, 60 hertz, unswitched power source. Installation must comply with the NEC as well as other applicable codes.
(Self-Powered Only) - Upon utility power failure or brownout, the unit shall automatically transfer to battery power and maintain the required illumination level for a minimum period of 90 minutes. Upon
restoration of utility power, the charger shall restore the battery to full charge within UL 924 requirements following a rated discharge of not more than 90 minutes.
ELECTRONICS AC-Only Models - The DX Series exit sign shall be easily field connected to 120 or 277 VAC, 60 HZ un-switched power source. The DX Series exit sign equipped with red LED’s shall
consume 3.8 watts with a power factor of 0.96 (120 VAC) and 3.8 watts with a power factor of 0.91 (277 VAC). The DX Series exit sign equipped with green LED’s shall consume 4.0 watts with a
power factor of 0.95 (120 VAC) and 4.0 watts with a power factor of 0.90 (277 VAC). Available, factory-installed options shall include a two-circuit module to accommodate 120/120 or 277/277 VAC
for use with a generator or central inverter system; a fire alarm activated flasher option to accommodate an input from a fire alarm panel and provide a flashing rate when the alarm system is activated.
Self-Powered Models - All self-powered models shall be provided with LightGuard’s Smart Charger diagnostics electronics platform. The exit sign shall be easily field connected to 120 or 277 VAC, 60 HZ
un-switched power source. Smart Charger will detect and notify the installer regarding incorrect wiring of the transformer primary and restrict the damaging effects from affecting the printed circuit
board. The DX Series exit sign equipped with red LED’s shall consume 4.7 watts with a power factor of 0.95 (120 VAC) and 4.8 watts with a power factor of 0.97 (277 VAC). The DX Series exit sign
equipped with green LED’s shall consume 4.7 watts with a power factor of 0.95 (120 VAC) and 4.7 watts with a power factor of 0.99 (277 VAC). The Smart Charger electronics package shall provide
continuous, real-time monitoring of all the critical equipment functions including, but not limited to: line voltage status and condition, charger fault, transfer fault, battery fault, and LED load fault and
notify personnel with a visual indicator sequence. Optional audible diagnostics as well as self-testing diagnostics shall be available from the factory. The self-testing option shall satisfy the periodic testing
requirements in NFPA 101, Life Safety Code as well as the International Building Code (IBC). The Smart Charger circuit shall continuously sample ambient temperature conditions and adjust the charging
regime to compensate for typical and dramatic ambient conditions to maximize the life of the battery. An on-board IR receiver shall be standard and pre-programmed to operate from an optional IR user
interface device (available as an accessory item).
BATTERY (Self-Powered Only) - The battery shall be maintenance free, sealed nickel cadmium utilizing sintered plate construction and polypropylene separators for trouble-free operation in ambient
temperatures up to 104°F (40°C). Nickel cadmium batteries are supplied with a five year warranty and comply with IEC 61951-1.   
ILLUMINATION - The DX Series indirect view LED exit signs shall incorporate high intensity LEDs. The LEDs shall be designed so that the unlikely failure of one LED will not affect the integrity of the total
sign in the emergency mode.
ENCLOSURE - The exit sign housing shall be constructed of heavy duty die cast aluminum. The final housing finish shall be an epoxy-based powder coat paint. The exit stencil face shall be constructed of
the same aluminum alloy and will be completed with a brushed finish or matching paint. Chevron direction shall be field selectable, and if left in place will not disturb the visual line of the exit face.

ACCESSORIES
(Ordered Separately)

DXKIT12B = 12” Pendant Kit, Black 3

DXKIT12W = 12” Pendant Kit, White 3

SCIR = Smart Charger Infra-Red Remote
T15TPTOOL = Tamperproof Screwdriver
PVS = Polycarbonate Vandal Shield
WG4 = Wire Guard
WG10 = Wire Guard for Side Mounting

DX           L SC
SERIES           LAMP        BATTERY         STENCIL LETTER                   STENCIL FACE/ MODEL                           FACTORY INSTALLED

TYPE FACES COLOR                  HOUSING COLOR                   DESIGNATOR OPTIONS 1

DX L N 1     R  W SC    DL 

Series
Lamp Type
Battery
Stencil Faces
Letter Color
Stencil Face/Housing Color
Model Designator
Factory Installed Options

L2136R17

5/11 IH

Suggested Specification

272 West Stag Park Service Road • Burgaw, NC 28425
(910) 259-1131 • FAX (800) 403-6927
www.lightguard.com 

ALL SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

Ordering Example

Ordering Information

NOTES: 
1) Some option combinations may impact UL listing. Consult factory for specifics.  
2) Must specify “PM” option for compatibility with pendant kit.
3) Utilizes larger housing - 13.5 x 8.5 x 2.5

Dimensions

4.75”
(12.1 cm)

4.63”
(11.8 cm)

.75”
(1.9 cm)

13.25”
(33.7 cm)

8.13”
(20.7 cm)

2.38”
(6.0 cm)

Canopy

Dimensions are approximate and subject to change.

DX = DX Series
Classic
Die Cast     
Exit

N = Nickel
Cadmium

A = AC

L = LED
Only

1 = Single
2 = Double

R = Red
G = Green

A = Natural Brushed Aluminum 
Face w/ Black Housing

B = Black Stencil Face
w/ Black Housing

N = Natural Brushed Aluminum
Face w/ Natural Brushed

W = White Stencil Face
w/ White Housing

WA = Natural Brushed Aluminum 
Face w/ White Housing

2CKT1 = 120 VAC Two Circuit Wiring
2CKT2 = 277 VAC Two Circuit Wiring
BF = Buzzer/Flasher (emergency units only)
BZ = Buzzer (emergency units only)
DC = 12-48 VDC Input Power

(AC only models)
DL = Damp Location Listing
EX = Special Input Transformer

(specify voltage and frequency)
FA = 24 VDC Fire Alarm Interface

(regulated constant DC voltage)
FL = Flasher (emergency units only)
PM = Pendant Mount Only

(must order pendant kit accessory) 2

SW = Special Wording/Graphics 3

T = Self-Testing Diagnostics (non-audible)
TA = Audible Self-Testing Diagnostics
TP = Tamperproof
VRS = Vandal Resistant Lens with

Tamperproof Hardware

SC = Smart
Charger
Diagnostics

N 2 G W
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OUTDOOR WFL2-M-S

Catalog  

Number

Notes 

Type

ORDERING INFORMATION  Example: WFL2 100M FT TB LPI

WFL2

Series Wattage Distribution Voltage Ballast Mounting Options Finish10 Lamp11 

WFL2 Metal halide

70M

100M

150M

175M1

Ceramic 
metal halide

70MHC

100MHC

150MHC

High pressure 
sodium

70S

100S

150S

SP Spot

BP Bi-peak 
symmetric

HPN Narrow 
asymmetric

HPM Medium 
asymmetric

HPW Wide 
asymmetric

RN Narrow 
symmetric

RM Medium 
symmetric

RW Wide 
symmetric

GZ Wall grazing

FT Forward 
throw

120

2082

2402

277

347

4802

TB3

2305HZ4

(blank) Magnetic 
ballast

CWI Constant 
wattage 
isolated

SCWA Super 
CWA pulse 
start 
ballast5

Note: For shipments 
to U.S. territories, 
Scwa must be 
specified to comply 
with EISA. 

(blank) Surface 
mount

Shipped separately6,7

BBW Back 
box wall 
mounting

Shipped installed in fixture

SF Single fuse (120, 277, 347V)

DF Double fuse (208, 240, 480V)

CSA Listed an labeled to comply with 
Canadian Standards

INTL International shipment for 
175M  

PE Photoelectric cell-button type8 

LC90 Lock at 90° for cutoff

Shipped separately6, 9

UV Upper visor7 

EV Eggcrate visor (black)7

FV Full visor7

BV Bottom visor7

WG Wire guard

BD Barn door7

HLV Horizontal louver (black)

VLV Vertical louver (black)

BVG Bubble vandal guard7

(blank) Dark 
bronze

DWH White

DBL Black

DMB Medium 
bronze

DNA Natural 
aluminum

DSS Sandstone

DGC Charcoal 
gray

CR Enhanced 
corrosion 
resistant

LPI Lamp 
included

L/LP Less lamp 

Specifications

EPA: 1.3 ft2 (.12 m2)

Length: 18-1/2 (47)

Depth: 6-3/4 (17.2)

Overall Height: 11-3/4 (29.9)

*Weight: 25lbs (11.34kg)

All dimensions are inches (centimeters) 

unless otherwise specified.

*Weight as configured in example below.

FEATURES & SPECIFICATIONS
INTENDED USE — Use for building- and wall-mounted applications.

CONSTRUCTION — Extruded aluminum body with cast end caps is mounted with 1/4” bolts, to formed 

steel wall bracket. Housing body rotates to allow for variable aiming. Cast aluminum doorframe is hinged and 

secured by stainless steel fasteners. Closed-cell silicone gasket prevents the penetration of dust and moisture.

FINISH: Standard finish is dark bronze (DDB) corrosion-resistant polyester powder finish with other archi-

tectural colors available. 

OPTICAL — Centered optics with anodized, aluminum reflectors: segmented, specular or hammertone 

finish. Clear, impact-resistant, tempered glass lens with silkscreen.

ELECTRICAL — Ballast: 150W and below utilizes a high-reactance, high power factor ballast and utilizes 

pulse start ignitor technology. 175W and above utilizes a constant-wattage autotransformer ballast. CSA, 

NOM or INTL required for probe start shipments outside of the US for 175M. Ceramic metal halide lamps are 

recommended for use in applications where superior color rendition, lumen maintenance and longer lamp 

life are desired. Ballasts are 100% factory-tested.

Socket: Horizontal, medium-base porcelain socket with copper alloy, nickel-plated screw shell and center 

contact. 4KV pulse rated. UL listed 660W, 600V.

INSTALLATION — Mounting plate includes provision for attachment independent of junction box. Optional 

backbox wall mounting available for surface conduit applications. Mounts either lens-up or lens-down.

LISTINGS — UL listed for wet locations and 25°C ambient. Listed and labeled to comply with US and 

Canadian safery standards (see Options). IP65 rated.

Note: Specifications subject to change without notice.

Architectural Wall-Mounted Lighting

WFL2
METAL HALIDE 70-175W

HIGH PRESSURE SODIUM 70-150W

Notes

1 These wattages do not comply with California Title 20 regulations.

2 Must specify CWI for use in Canada.

3 Optional multi-tap ballast (120, 208, 240, 277V). In Canada 120, 277, 

347V; ships as 120V/347V.

4 Consult factory for available wattages.

5 Only available with 150M and 150MHC.

6 May be ordered as an accessory.

7 Must specify finish when ordered as an accessory.

8 Not available with 480V or TB. Must specify voltage.

9 Requires field modification when ordered as an accessory.

10 See www.lithonia.com/archcolors for additional color options.

11  .Must be specified. L/LP not available with MHC.

For shortest lead times, configure product using standard options (shown in bold).

L

H

W

150M RM 120 PE BVG DBL LPI



����������
������	 ������ ����	 �4+&
',(�
3�
'&(
+�
��
)�!
�)+
����
�������	 ����
������
���������
�����	

�� �	

+

 WFL2-M-S

 
OUTDOOR:     One Lithonia Way  Conyers, GA 30012     Phone:  770.922.9000     Fax: 770-918-1209    www.lithonia.com  ©2000-2010 Acuity Brands Lighting, Inc.  All rights reserved. Rev. 12/1/10

WFL2 Metal Halide Architectural Wall-Mounted Lighting
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Available in 70LA and 85LA LED Wattages Only

EH14L   14" Square Extruded Luminaire LED - Constant Wattage
EH14L-DIM   14" Square Extruded Luminaire LED - 0-10V Dimming

H14L     14" Square Fabricated Luminaire LED - Constant Wattage
H14L-DIM    14" Square Fabricated Luminaire LED - 0-10V Dimming

Available in 110LA and 160LA LED Wattages Only

EH19L   19" Square Extruded Luminaire LED - Constant Wattage
EH19L-DIM   19" Square Extruded Luminaire LED - 0-10V Dimming

H19L     19" Square Fabricated Luminaire LED - Constant Wattage
H19L-DIM    19" Square Fabricated Luminaire LED - 0-10V Dimming

Job:
Type: 
Notes:

Form 10 Square LED
EH / H / Arm MountPage 1 of 3

The Philips Gardco arm mounted Square Form 10 LED products are cutoff luminaires featuring LED 
arrays.  Square Form 10 LED luminaires provide performance excellence and advanced Philips Gardco 
LED thermal management technology. High performance Class 1 LED systems offer the potential for 
energy savings up to 50 % when compared to HID systems.  The EH units are manufactured from mitered 
extruded aluminum and finished in an Architectural Class 1 anodizing.  The H style luminaires are die 
formed aluminum with a thermoset polyester finish.  Form 10 Square LED luminaires provide full cutoff 
performance and feature a flat glass lens.
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PREFIX MOUNTING LED WATTAGEDISTRIBUTION LED SELECTION FINISHVOLTAGE

Enter the order code into the appropriate box above.  Note: Philips Gardco reserves the right to refuse a configuration. Not all combinations and configurations are valid.  
Refer to notes below for exclusions and limitations. For questions or concerns, please consult the factory.

OPTIONS

VOLTAGELED SELECTION
CW  Cool White - 5700°K - 75 CRI                                

NW  Neutral White - 4000°K - 70 CRI

WW Warm White - 3000°K - 80 CRI

  

UNIV 120V through 277V,  50hz or 60hz

HVU 347V through 480V,  50hz or 60hz (High Voltage Universal)

MOUNTING
1  Single Pole Mount
2  Twin Pole Mount at 180°
2@90 Twin Pole Mount at 90°
3  3-way  Pole Mount at 90°
3@120° 3-way Pole Mount at 120°  
4  4-way Pole Mount 

DISTRIBUTION
2
3 
4  
5   
  

Type II
Type III
Type IV
Type V

Type II, Type III and Type IV optics are field rotatable.
Type V optics feature unitized lens.

Retrofit Kits for existing Form 10 Square 14" and 19" HID luminaires are available.    
See Legacy LED Retrofit Kits Submittal Data Sheet (G200-21) for Retrofit Kit information.

LED WATTAGE AND LUMEN VALUES

Ordering 
Code

Average 
System 
Watts1

LED 
Current

(mA)

LED     
Selection

Luminaire Initial Absolute Lumens2,3 Basis of Lumen Data :  Photometric tests performed in 
compliance with IESNA LM-79, except where otherwise indicated.
Notes:
1.  Wattage may vary by +/- 8% due to LED manufacturer forward 
volt specification and ambient temperature.  Wattage shown is 
average for 120V through 277V input.  Actual wattage may vary by 
an additional +/- 10% due to actual input voltage.
2.  Values shown are for luminaires without the HS external shield 
option. Tests are in process for luminaires with the HS option 
and  WW luminaires. Contact Gardco.applications@philips.com if 
approximate estimates are required for design purposes.
3.  LED arrays feature LEDs that provide from 100 to 130 lumens 
per watt when operated at 350 mA. Lumen values based on tests 
performed in compliance with IESNA LM-79.
(s) Marked values are scaled from NW tests on the same luminaire.

TypE 2 TypE 3 TypE 4 TypE 5

70LA 70 350
CW 6,517 6,735 6,568 6,438

NW 5,938 6,124 5,989 5,874

85LA 85 350
CW 7,860 8,114 8,342 8,245

NW 7,468 7,697 7,491 7,323

110LA 110 350
CW  9,535(s)  9,908(s)  9.641(s)  9,526(s)

NW 8,911 9,260 9,010 8,903

160LA 160 530
CW  13,170(s)  13,698(s)  13,244(s)  13,180(s)

NW 12,308 12,802 12,378 12,311



F4 Fusing In Head 
LF In-Line/In-Pole Fusing 
PC4 Photocontrol and Receptacle 
PCR Photocontrol Receptacle only
MF Mast Arm Fitter Requires 2 3/8" OD mast arm.

MU 10° Uptilt Bracket
AP5 Adjustable Knuckle - Square Pole Mount
PTF2 Pole Top Fitter - 2 3/8" - 3" Dia. Tenon
PTF3 Pole Top Fitter - 3" - 3 1/2" Dia. Tenon
PTF4 Pole Top Fitter - 3 1/2" - 4" Dia. Tenon
SPR6   Surge Protection for 120V through 277V Input meeting ANSI C62.41.2
SPRH6  Surge Protection for 347V through 480V Input meeting ANSI C62.41.2

1611 Clovis Barker Road,  San Marcos, TX 78666     
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Form 10 Square LED
EH / H / Arm Mount

4. Not available in 480V.  Provide specific input voltage.
5. Only available with 1 way and 2 @ 180° mounting. Square pole mount only.
6. Not available with Fusing (F) option.

FINISH OPTIONS

DIMENSIONS AND EPA

EH Style
BRA Bronze Anodized
BLA Black Anodized
NA Natural Anodized
OC Optional Color Paint
 Specify Optional Color or 

 RAL ex: OC-LGP or OC-RAL7024.

SC Special Paint
 Specify. Must supply color chip.

H Style
BRP Bronze Paint
BLP Black Paint
OC Optional Color Paint
 Specify Optional Color or 

 RAL ex: OC-LGP or OC-RAL7024.

SC Special Paint
 Specify. Must supply color chip.

D

C Width

B

Size Width B C D

EH14
14" 7" 6" 5"

35.56 cm 17.78 cm 15.24 cm 12.70 cm

H14
14" 7" 6" 5"

35.56 cm 17.78 cm 5.08 cm 12.70 cm

EH19
19" 10" 9" 5"

48.26 cm 25.40 cm 22.86 cm 12.70 cm

H19
19" 10" 9" 5"

48.26 cm 25.40 cm 5.08 cm 12.70 cm

Size
Effective Projected Area (EPA) Approximate 

Weight

Single Twin 3/4 Single

14"
1.1 ft2 2.3 ft2 2.9 ft2 30 lbs

.10 m2 .21 m2 .27 m2 13.61 kg

19"
2.1 ft2 4.0 ft2 5.5 ft2 55 lbs

.20 m2 .37 m2 .51 m2 24.95 kg



GENERAL: The Philips Gardco arm mounted Square Form 10 LED products 
are cutoff luminaires featuring LED arrays.  Square Form 10 LED luminaires 
provide performance excellence and advanced Philips Gardco LED thermal 
management technology. High performance Class 1 LED systems offer the 
potential for energy savings up to 50 % when compared to HID systems.  The 
EH units are manufactured from mitered extruded aluminum and finished 
in an Architectural Class 1 anodizing.  The H style luminaires are die formed 
aluminum with a thermoset polyester finish.  Form 10 Square LED luminaires 
provide full cutoff performance and feature a flat glass lens.

HOUSING: Extruded housings (EH style) are composed of precisely mitered 
anodized aluminum extrusions. Fabricated (H style) units are one piece, multi-
formed aluminum with an integral reinforcing spline and a single concealed 
joint.  Pressure injected silicone provides a continuous weather tight seal at all 
miters and points of material transition.

ARM: Extruded aluminum arm is wired and secured to luminaire by 
contractor. Assembly is suitable for mounting to pole without requiring access 
to luminaire.

LENS: Mitered, extruded anodized aluminum door frame retains the optically 
clear, heat and impact resistant tempered flat glass in a sealed manner using 
hollow section, high compliance, memory retentive extruded silicone rubber.  
Concealed stainless steel latch and hinge permit easy toolless access to the 
luminaire.

THERMAL MANAGEMENT: The Philips Gardco Form 10 Square LED 
luminaires utilize extruded aluminum integral thermal radiation fins to provide 
the excellent thermal management so critical to long LED system life. 

LED RELIABILITY: 

PREDICTED LUMEN DEPRECIATION DATA

Ambient Temperature °C  Driver mA L70 Hours7

25 °C
350 mA 150,000

530 mA 100,000

40 °C
350 mA 100,000

530 mA 70,000

7. Predicted performance derived from LED manufacturer’s data and engineering design estimates, 
based on IESNA LM-80 methodology.  Actual experience may vary due to field application conditions. 
L70  is the predicted time when LED performance depreciates to 70% of initial lumen output. 

OPTICAL SYSTEMS: Philips Gardco Form 10 Square LED luminaires 
utilize lensed LED arrays set to achieve IES Type II, Type III, Type IV and Type V 
distributions. Individual LED arrays are replaceable. Optical systems are field 
rotatable. Luminaires feature high performance Class 1 LED systems.

ELECTRICAL: Luminaires include a complete prewired LED driver assembly, 
provided as part of the optical assembly. Luminaires include an LED driver that 
accepts 120V through 277V, or 347V through 480V, 50hz to 60hz, input.  Driver 
output is based on the LED wattage selected. Component-to-component 
wiring within the luminaire will carry no more than 80% of rated current and 
is listed by UL for use at 600 VAC at 302°F / 150°C or higher. Plug disconnects 
are listed by UL for use at 600 VAC, 15A or higher. Power factor is not less 
than 90%. Luminaires consume 0.0 watts in the off state. 

FINISH: Extruded housings (EH style) are standard with natural, bronze, or 
black Aluminum Association Architectural Class I anodized finish. Special color 
polyester finishes are available. Formed housings (H style) are standard with 
a chromatic acid pretreatment. The finish coat is a thermosetting polyester 
baked at 450°F / 232°C to achieve an H-2H hardness measure. 2

LABELS: All luminaires bear UL or CUL (where applicable) Wet Location 
labels.

WARRANTY: Philips Gardco Form 10 Square LED luminaires feature a 5 
year limited warranty, including a 5 year limited warranty covering LED arrays 
and LED drivers. See Warranty Information on www.sitelighting.com for 
complete details and exclusions.

FULL CUTOFF PERFORMANCE: Full cutoff performance means a luminaire distribution where zero candela intensity occurs at an angle at or above 90° above nadir . 
Additionally, the candela per 1000 lamp lumens does not numerically exceed 100 (10 percent) at a vertical angle of 80° above nadir. This applies to all lateral angles around the 
luminaire.

CUTOFF PERFORMANCE: Cutoff performance means a luminaire distribution where the candela per 1000 lamp lumens does not numerically exceed 25 (2.5 percent) at an 
angle at or above 90° above nadir, and 100 (10 percent) at a vertical angle of 80° above nadir. This applies to all lateral angles around the luminaire.
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Form 10 Square LED
EH / H / Arm Mount

SPECIFICATIONS

LUMINAIRE CONFIGURATION INFORMATION

CONSTANT WATTAGE CONFIGURATIONS: Standard LED luminaires 
provide constant wattage and constant light output when power to the 
luminaire is energized.

DIMMING "-DIM" CONFIGURATIONS: Dimmable LED luminaires are 
provided with 0 - 10V dimming for connection to a control system provided 
by others.



Couplings

Indicate size (1/2", 3/4", 1", 1 1/4", 1 1/2". ) Indicate 
height above base and orientation to hand hole. See 
Pole Orientataion Information on Page 4.

Cl Coupling - Internal thread

FES
Ahh

Festoon Outlet
Additional Hand Hole

Single Mount Bullhorn Brackets

Indicate height above base and orientation to hand 
hole. See Pole Orientation Information on Page 4.

gM-080-19 Single - 1.9" OD
gM-080-24 Single - 2.4" OD

Motion Response Provisions

gMR Provision for Gardco HID
Motion Response System

Minimum Pole Height is 18'. Includes a 1/2" coupling 
placed 180° to the hand hole, 12' above the pole base.

MSM Motion Sensor Mounting 
Provision for LED 
Luminaires available with 
Motion Response

Minimum Pole Height is 18'. Includes a special hand 
hole with 1/2" coupling placed in the cover plate, 180° 
to the hand hole, 15' above the pole base.

For Festoon Outlets and Additional Hand Holes, indicate height above 
base and orientation to original hand hole. See Pole Orientation 
Information on Page 4.

Refer to Steel Pole Accessories sheet 79415-26  for additional accessories. 

Job:
Type: 
Notes:

Poles
4" Straight Square SteelPage 1 of 4

The Philips Gardco SSS straight steel pole consists of a one-piece square fabricated steel lighting standard.  
The carbon steel base plate is secured to the shaft with a continuous circumferential weld providing 
excellent strength and integrity.  The poles are finished with an electrostatically applied, thermally cured 
TGIC polyester powdercoat.  All poles include anchor bolts, full base cover, hand hole, ground lug and top 
cap.

SSS4   

PREFIX

FInISh

1611 Clovis Barker Road,  San Marcos, TX 78666     
(800) 227-0758    (512) 753-1000    FAX: (512) 753-7855    sitelighting.com
© 2011 Koninklijke Philips Electronics N.V.  All Rights Reserved.  
Philips Gardco reserves the right to change materials or modify the design of its product without 
notification as part of the company’s continuing product improvement program. 

79415-17/0611

hEIghT SIzE
4"
 

dRIllIng

PP  Prime Painted

BRP  Bronze Paint

BlP  Black Paint

WP  White Paint

nP  Natural Aluminum Paint

gV  Galvanized (No Paint)

FPgV Finished Paint over  
  Galvanized (specify color)

OC  Optional Color Paint
  Specify RAL designation  
                ex: OC-RAL7024.

SC  Special Color Paint
  Specify. Must supply color chip.

OPTIOnS

d1
d2
d2@90
d3
d4
T2
T4

1 Way 
2 Way
2 Way at 90°
3 Way
4 Way
2 3/8" OD Tenon
4" OD Tenon

10'
12'
14'
15'
18'
20’
24’
25’
30’

gAugE
7
11

PREFIX hEIghT SIzE dRIllInggAugE FInISh OPTIOnS

Enter the order code into the appropriate box above.  Note: Philips Gardco reserves the right to refuse a configuration. Not all combinations and con-
figurations are valid.  Refer to notes below for exclusions and limitations. For questions or concerns, please consult the factory.



Poles
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4" Straight Square SteelPage 2 of 4

POlE dATA

dIMEnSIOnS

1. Warning: Additional wind loading, in terms of EPA, from banners, cameras, floodlights and other accessories attached to the pole, must be added to the luminaire(s) EPA before selecting the pole with 
   the appropriate wind load capability. 
2. Factory supplied template must be used when setting anchor bolts.  Philips Gardco will not honor any claim for incorrect anchorage placement resulting from failure to use factory supplied templates.

CATAlOg 
nuMBER

POlE SIzE

MAXIMuM luMInAIRE lOAdIng1

AnChOR BOlT dATA2hIgh WInd COndITIOnS
nORMAl WInd 
COndITIOnS

130 
MPh

120
 MPh

110 
MPh

100 
MPh

90 
MPh

80 
MPh

PREFIX
hEIghT

(FT.)

POlE
SIzE

 (inches) gAugE
EPA
FT2

Max
Weight 

(lbs)
EPA
FT2

Max
Weight 

(lbs)
EPA
FT2

Max
Weight 

(lbs)
EPA
FT2

EPA
FT2

EPA
FT2

BOlT
 CIRClE
(inches)

BOlT SIzE
(inches)

MAX 
PROJ.

(inches)

SSS 10 4 11 9.9 248 12.0 300 14.5 363 18.9 23.9 30.6 8.0" 3/4 x 17 x 3 4.0"

SSS 12 4 11 7.4 185 9.2 230 11.3 283 14.8 18.8 24.4 8.0" 3/4 x 17 x 3 4.0"

SSS 14 4 11 5.5 138 7.0 175 8.8 220 11.7 15.1 19.9 8.0" 3/4 x 17 x 3 4.0"

SSS 15 4 11 3.8 95 5.0 125 6.7 168 8.9 11.8 15.9 8.0" 3/4 x 17 x 3 4.0"

SSS 18 4 11 2.3 58 3.5 88 4.8 120 6.7 9.2 12.6 8.0" 3/4 x 17 x 3 4.0"

SSS 20 4 11 - - 1.9 48 3.3 83 4.5 6.7 9.6 8.0" 3/4 x 17 x 3 4.0"

SSS 20 4 7 4.3 108 5.6 140 7.4 185 8.8 11.8 16.0 8.0" 3/4 x 17 x 3 4.0"

SSS 25 4 11 - - - - - - 1.0 2.6 4.8 8.0" 3/4 x 17 x 3 4.0"

SSS 25 4 7 1.6 40 2.6 65 3.8 95 5.4 7.7 10.8 8.0" 3/4 x 17 x 3 4.0"

SSS 30 4 7 - - - - 1.2 50 2.6 4.4 6.7 8.0" 3/4 x 17 x 3 4.0"

Cut hole in template 1/16" larger than diam-
eter of anchor bolts used.

SSS4 Pole

Section Base

Conduit opening 
   3.64"
 ( 9.245cm)

4.0" Max.
(10.16cm)

SSS4 Pole

Top Nuts (4)

Flat Washers (8)

Leveling Nuts (4)

Grout as required 
after leveling pole**

Concrete footing to 
suit soil conditions

Base Cover

3/4" Anchor Bolts (4)

8" Bolt Circle
(20.32cm)

Lock Washer*
(See Note Below)

*Anchor Bolt Lock Washers are not normally required and are not included in 
standard anchor bolt sets. They are available upon request at additional cost.
** grouting should include a drainage slot or tube (by others) to 
permit water to drain from the base of the pole. Failure to provide 
drainage may weaken the pole base structure over time and may 
result in pole base failure, for which Philips gardco is not responsible.

nOTE: Factory supplied template must be used when setting anchor bolts.  
Philips gardco will not honor any claim for incorrect anchorage placement 
from failure to use factory supplied templates.

amy.marsh
Rectangle



dESIgn: The poles as charted are designed to withstand dead loads and 
predicted dynamic loads developed by variable wind speeds with an additional 
30% gust factor under the following conditions:

The charted weights include luminaire(s) and/or mounting bracket(s). 

The wind velocities are based on 10 mph increments from 80 mph through 
100 mph.  Poles to be located in areas of known abnormal conditions may 
require special consideration.  For example: coastal areas, airports and areas 
of special winds.

Poles are designed for ground mounted applications.  Poles mounted on 
structures (such as buildings and bridges) may also necessitate special 
consideration requiring Philips Gardco’s  recommendation.

Height correction factors and drag coefficients are applied to the entire 
structure.  An appropriate safety factor is maintained based on the minimum 
yield strength of the material incorporated in the pole.

WARnIng: This design information is intended as a general guideline only. 
The customer is solely responsible for proper selection of pole, luminaire, 
accessory and foundation under the given site conditions and intended 
usage. The addition of any items to the pole, in addition to the luminaire, will 
dramatically impact the EPA load on that pole. It is strongly recommended 
that a qualified professional be consulted to analyze the loads given the user’s 
specific needs to ensure proper selection of the pole, luminaire, accessories, 
and foundation. Philips Gardco assumes no responsibility for such proper 
analysis or product selections. Failure to insure proper site analysis, pole 
selection, loads and installation can result in pole failure, leading to 
serious injury or property damage.

gEnERAl InFORMATIOn:  Mounting height is the vertical distance from 
the base of the lighting pole to the center of the luminaire arm at the point of 
luminaire attachment.Twin arms as charted are oriented at 180° with respect 
to each other.  For applications of two (2) arms at 90° or other multiple arm 
applications, consult the factory.

WARRAnTY: Philips Gardco poles feature a 1 year limited warranty. See 
Warranty Information on www.sitelighting.com for complete details and 
exclusions. 

gEnERAl POlE InFORMATIOn

POlE ShAFT:  The pole shaft is fabricated from a single-piece of 11 ga 
(.1196”) or 7 ga (.1793”) commercial carbon steel.  The formed steel plate is 
longitudinally welded providing minimum yield strength of 46 KSI.

AnChOR BASE:  The pole anchor base is fabricated from A-36 structural 
quality carbon steel with a minimum yield strength of 36 KSI.  The base plate 
telescopes the pole shaft and is circumferentially welded on both top and 
bottom. 

AnChOR BOlTS: Anchor bolts are fabricated from a commercial quality 
hot rolled carbon steel bar that meets or exceeds a minimum guaranteed 
yield strength of 50,000 psi.  Bolts have an “L” bend on one end and threaded 
on the opposite end.  Anchor bolts are galvanized a minimum of 12” on 
the threaded end.  Four (4) properly sized bolts, each furnished with two 
(2) regular hex nuts and two (2) flat washers, are provided per pole, unless 
otherwise specified.

BASE COVER:  A two-piece base cover completely conceals the entire base 
plate and anchorage.  

hAnd hOlE:  The reinforced hand hole has a nominal rectangular 2” X 
4” inside opening in the pole shaft.  Included is a cover plate with attachment 
screws.  The hand hole is located 18” above the base and 180° clockwise with 
respect to the luminaire arm when viewed from the top of the pole for one 
arm.  For two arms the hand hole is located directly under one arm. 

POlE TOP CAP: Each pole assembly is provided with a removable pole top cap.  

FInISh: Poles are available with a bronze, natural,  white or black 
electrostatically applied, thermally cured TGIC polyester powdercoat finish.

STOCK POlES: Poles provided from stock under the Quick Ship program 
are drilled for four (4) luminaires at 90° with three (3) hole sets plugged.
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Poles
4" Straight Square Steel

SPECIFICATIOnS
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HAND HOLE

0°

270°

180°

  90°

 
                                  

 
                                  

 
                                  

 
                                  

 
                                  

 
                                  

HAND HOLE

0°

270°

180°

  90°

          d1  Drilled for Single Luminaire                      d2   Drilled for 2 Luminaires at 180°                   d3   Drilled for 3 Luminaires @ 90°

      300°
     from
 Hand Hole

      60°
     from
 Hand Hole

For Factory Installed Options and Accessories, 
Specify Orientation from Hand Hole and  
Height Above Pole Base Where Required. 

Height Above  
Pole Base

HAND HOLE

0°

270°

180°

  90°

0°

270°

180°

  90°

HAND HOLE

0°

270°

180°

  90°

HAND HOLE

270°

180°

  90°

HAND HOLE

270°

180°

  90°

  D2

  D2

  D3

  D3   D3

  D4

  D4  D4

  D4

  D1

D2@90 D3@120

D2@90

D3@120

          d4  Drilled for 4 Luminaires at 90°                d2@90   Drilled for 2 Luminaires at 90°               d3@120   Drilled for 3 Luminaires at 120°

D3@120

Orientation is measured clockwise from the Hand Hole Center.

Luminaire 
location

STANDARD ARM MOUNT LUMINAIRE ORIENTATION

FACTORY INSTALLED OPTIONS AND ACCESSORIES

ORIEnTATIOn InFORMATIOn

HAND HOLE

0° 0°

Poles
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FOR YOUR OWN SAFETY AND THAT OF THE PRODUCT, PLEASE READ THIS INSTALLATION 

GUIDE MANUAL CAREFULLY BEFORE BEGINNING SETUP AND INSTALLATION.

THIS IS A CLASS B PRODUCT. IN A DOMESTIC ENvIRONMENT THIS PRODUCT MAY 

CAUSE RADIO INTERFERENCE IN WHICH CASE THE USER MAY BE REqUIRED TO TAkE 

ADEqUATE COUNTER MEASURES.
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1. INTRODUCTION

1.1 General

The Traxon™ Wall Washer Shield AC XB is an IP66-rated, AC line input, lighting fixture equipped with high-
brightness LEDs that generates single color or color changing (RGB model only) light for a rich wall-washing effect. 
This fixture is suitable for indoor or outdoor use and equipped with a host of customization options including LED 
type, LED color, beam angles and lenses. The simple connection system and long run length capability enables 
easy installation for large-scale lighting projects.

The Wall Washer Shield AC XB has an aluminium die cast housing with a clear tempered glass cover lens. 

Features:
18 or 36 LED options available•	
Independent adjustable LED head - 135° vertical tilt; 180° horizontal rotation •	
Powered by AC line voltage•	
DMX Control•	
Daisy Chain System•	
Auto-Addressing•	
Outdoor Applications (IP66-rated)•	
Simple connection system•	
Detachable base design•	
Field-installable connectors•	



Wall Washer Shield AC XB Installation Guide www.traxontechnologies.com 4/12 v0.4 4

1.2 Dimensions
 

Wall Washer Shield AC XB-18
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Pull Rotation Lever open
to rotate.

Pull Hinge up to tilt. 
Once angle is defined, push 
Hinge down and use Lock Screws 
to finalize the angle.

Lock Screws
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Wall Washer Shield AC XB-36
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to finalize the angle.

Lock Screws
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2. SAFETY AND OPERATION

CAUTION – UNPLUG THE POWER SUPPLY FROM THE MAINS POWER BEFORE 

CONNECTING ANY CABLES TO AvOID DAMAGING THE PRODUCTS. DO NOT HOT SWAP 

FIXTURES. 

CAUTION – AvOID LOOkING DIRECTLY INTO THE LED LIGHT SOURCE AT CLOSE RANGE 

FOR YOUR OWN SAFETY.

ANY PERSONS INSTALLING THIS PRODUCT SHOULD COMPLY WITH LOCAL STANDARDS 

AND REGULATIONS AND MUST BE qUALIFIED FOR THE HANDLING OF ELECTRICAL 

EqUIPMENT.

• Do not attempt to install or use a fixture until installation instructions and safety labels are fully understood.

• This product is designed for indoor and outdoor use.

• Ensure product operates within the specified temperature range.

• Do not attempt to open the product. Not user serviceable.

• Do not use a fixture if any part of it, or the power cables are damaged.

• Only use fixture for specified voltage, do not exceed.

• Always maintain connection to ensure waterproofing, keep all Dust Caps and End Caps in a container for reuse. 
Caution: Dust caps are NOT waterproof.

• DO NOT twist the connectors while still connected with base unit. Insert screwdriver in the locking clip hole to 
unlock the connector.

• Ensure locking clip is present and properly inserted on the connector when making a connection.

• If the fixture has been subjected to drastic temperature variances, for example, following transportation, do not 
connect the fixture until it has reached room temperature, as moisture condensation may cause electric shock 
and product damages.

• When installing the fixtures and system power supplies, please ensure they will not be exposed to moisture and 
extreme heat (and direct sunlight for outdoor products). Besides, keep a clean operating environment for the 
fixtures and system power supplies.

• Please study this Installation Guide thoroughly and check the latest Technical Specification Sheets available from our 
website www.traxontechnologies.com before setup.

• Any non-compliance of the Installation Guide will void the Traxon warranty.
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2.1 Surge Protection

1. Individual Power Supply Surge Protective Device (SPD)
a. UL 1499 Type 1 or Type 2 SPD up to IEEE & ANSI C62.41.2 requirement should be installed in the 

main incoming area of the Power Source.
b. UL 1499 Type 3 SPD up to IEEE & ANSI C62.41.2 should be installed in individual PSU, individual 

LED Engine and individual Data Control Engine to protect the device from abnormal power surge 
and lightning surge.

2. Product Earthing
a. The exposed metal of the product body should be earthed with resistance less than 1 ohm to the 

Master Ground according to the ANSI/ESD S6.1 and IEEE standard 142-1982 requirement.
3. Mesh or Mechanical Fixture Earthing

a. All the mesh or mechanical fixture to fix the product should be earthed with less than 1 ohm 
resistance to Master Ground.

4. Shielding of the cable
a. Data Cables or Power Cables of length longer than 10m or Cables to be mounted on Roof Top 

Area should be shielded to protect the cable from picking up the induced surge from outside 
environment.

b. The shielding resistance to the Master Ground should be less than 1 ohm.
5. System working environment requirement

a. Traxon product should comply with IEC 61000 Power Surge and Fast Transient Test requirements.
b. Contractor should ensure that the ambient environment should comply with IEC 61000 

requirements.
6. PSU and Data Control System Rack Earthing

a. All the racks for PSU and Data Control System should be properly earthed with less than 1 ohm 
resistance to Master Ground.

It is highly recommended that proper surge protection is implemented into the final installation. See FIG 1 (P. 8) for 
wiring details.
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FIG 1: Surge Protection Block Diagram
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3. INSTALLATION

3.1 Installation Sequence

Plan your installation before mounting any luminaires. The following should be considered for a successful 
installation.

Installation distances and appropriate cable lengths.•	
Appropriate anchor bolts where necessary to secure the luminaire.•	
The number of fixtures and appropriate power sources.•	
DMX controller to be used to control the luminaires.•	

3.1.1 Installation Checklist
Prepare cables and connectors.1. 
Perform functional check of Luminaires.2. 
Ensure all connection points are covered by their respective Dust Caps and/or Waterproof End Caps after 3. 
testing.
Ensure all pre-installation checks laid out below have been followed.4. 
Mount the luminaires on-site. If the installation is to be left uncompleted overnight, check all non-connected 5. 
connection points on luminaires are covered with Waterproof End Caps.

Ensure all the Connection Cables, Luminaires with Power Supply Units and Data Injector Boxes are initially stored 
in a dry area to guarantee the complete sealing of the system from water before installation.

FIG 2: Cautions must be maintained in order to ensure waterproofing cababilities of entire system.

CAUTION: NOT WATERPROOF (IP66)
UNLESS CONNECTED.

ALWAYS MAINTAIN CONNECTION TO ENSURE
WATERPROOFING (IP66)

CAUTION: DUST CAP 
NOT WATERPROOF (IP66)

Wall Washer Shield AC Water caution label

3.2 Functional Check Of The Products

3.2.1 Sequence For Cable and Connector Preparation
Trim cable.1. 
Plan for any possible bending of cables. 2. 
Fix cable ends with connectors. 3. 
Complete sealing of connectors by tightening screw nut with spanner/wrench.4. 
Unplug Dust Caps/Waterproof End Caps and keep safe for reuse.5. 
Connect Luminaires with Power Supply Units and Data Injector Boxes with connection cables in the daisy-6. 
chain manner described in the wiring diagram (P. 15).
Open Short Test should be performed to ensure cable wires are connected correctly. Recrimping of wires 7. 
should be done if any failures occur.
Perform functional check on all Luminaires.8. 
Report any functional defect found to your nearest Traxon Technologies office. DO NOT attempt to install a 9. 
luminaire with functional defects on-site.
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3.2.2 Cable Preparation And Connectors

Trim the cable outer sheath and insulation layer with the 1:1 wire trimming gauge (refer to the installation guide 
provided on the Traxon Tag attached to the Cable Connector Head).

FIG 3: Trimming the cable outer sheath

0mm30

1:1 Gauge attached to the 
Cable Connector Head

Cable:  SJTW 5C AWG14 (US/CAN)
            H07RN-F 5G 1.5mm2 (EU)

30mm/1.2”

25mm/1”

8mm/0.3”

8mm/0.3”

ø0.39 – 0.55”
ø10 – 14mm30mm/1.2”

25mm/1”

8mm/0.3”

8mm/0.3”

ø6 – 10mm
ø0.24 – 0.39”

Cable:  SJTW 3C AWG14 (US/CAN)
            H07RN-F 3G 1.5mm2 (EU)

For 3-core cable For 5-core cable

 Fix the cable ends with connectors (refer to the installation guide provided on Traxon Tag attached to Cable 
Connector Head)

5-pin AC socket

1.

L (AC)

DMX+

DMX–

N (AC)

N

1 2

3

Traxon part no.
XB.AC.2303000

L (AC)

DMX+

DMX– 

N (AC)

N

12

3

Traxon part no.
XB.AC.2302000

2. 3.

i

ii

0.5 – 0.7 N m Tightening torque
4 +1 Nm

Tightening torque
4 +1 Nm

0.4 – 0.5 lb ft

Rear view

Rear view

1. 2. 3.

i

ii

0.5 – 0.7 N m
0.4 – 0.5 lb ft

Click!

Click!

ii

i

Click!

Click!

ii

i

Use spanner/wrench to 
tighten cable connector 
screw nut to ensure 
waterproof seal.

Ensure cable is not  
exposed.
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5-pin AC plug

1.

L (AC)

DMX+

DMX–

N (AC)

N

1 2

3

Traxon part no.
XB.AC.2303000

L (AC)

DMX+

DMX– 

N (AC)

N

12

3

Traxon part no.
XB.AC.2302000

2. 3.

i

ii

0.5 – 0.7 N m Tightening torque
4 +1 Nm

Tightening torque
4 +1 Nm

0.4 – 0.5 lb ft

Rear view

Rear view

1. 2. 3.

i

ii

0.5 – 0.7 N m
0.4 – 0.5 lb ft

Click!

Click!

ii

i

Click!

Click!

ii

i

Use spanner/wrench to 
tighten cable connector 
screw nut to ensure 
waterproof seal.

Ensure cable is not  
exposed.

3-pin AC socket

0.8 – 1.0 N m
0.6 – 0.7 lb ft

ii

i
Click!

Click!

ii

i

1.

N L

L (AC)

N (AC)

Traxon part no.
XB.AC.2306000

2. 3.

ii

i
Click!

Click!

ii

i

1. 2. 3.
NL

L (AC)

N (AC)

0.8 – 1.0 N m
0.6 – 0.7 lb ft

Rear view

Rear view

Traxon part no.
XB.AC.2305000

Tightening torque
4 +1 Nm

Tightening torque
4 +1 Nm

Use spanner/wrench to 
tighten cable connector 
screw nut to ensure 
waterproof seal.

Ensure cable is not  
exposed.

NOTE: Water leakage induced by a loosened screw nut (see step 2 of the above instructions) will not be under 
warranty by Traxon Technologies.
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3.2.3 Cable Bending

Cable must NOT be bent below the Minimum Bending Radius (4x Cable Diameter) as specified by cable 
manufacturer and the Non-Bendable Length of 5cm near the connector end MUST be adhered to.

Bending radius (for conductors)
Note the minimum bending radius for conductors  
> 1.5mm2. Pull forces on the contact points can be 
avoided by proceeding as follows:
a – Bend the wire as required
s – Cut the wire to length
d – Strip the cable and wires

a

s

d
5cm

(Minimum Bending Radius)

(Non-Bendable Length)

≥4D

3.2.4 Final Check of Connector

Connector D-Ring must be in correct postion for proper waterproof function.

D-Ring in correct position.

   

D-Ring is displaced.
The rubber ring is not in its 
intended position and will cause a 
weak point for water ingress.
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3.3 Before On-Site Installation

Ensure all the Connection Cables are removed from the AC Base Unit with the correct method:

Insert Screwdriver as shown in FIG 4 to press down on the locking clip to unlock.1. 
Pull the cable outwards from the connector head. DO NOT twist the connectors while still connected with the 2. 
AC base unit. 

FIG 4: Correct method to separate the Connectors

Insert screwdriver
as shown to unlock.

DO NOT twist the 
connectors while still 

connected with 
AC base unit.

Transfer the locking clip from the Socket connector of the Luminaire back to the cable Plug connector (see 3. 
section 3.2.2 Cable Preparation And Connectors P.10-11 to distinguish between Sockets and Plugs). Ensure 
the locking clip is inserted correctly to prevent the Connector Head from damage.

FIG 5: Locking the Cable Connectors

Ensure locking clip is present 
and properly inserted on the 
connector when making 
a connection

CLICK!

Re-connect all Dust Caps and Waterproof End Caps firmly to cover all fixture connection points one by one 4. 
immediately after connection cable has been successfully disconnected. Please contact your local support 
team for extra Dust Caps and Waterproof End Caps if any are lost. Do not attempt to install the device if no 
Dust Caps or Waterproof End Caps are present/available.
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3.4 On-Site Installation

 
Do not attempt installation in wet or severe weather conditions.

Mount the AC Base Unit with 4x M6 Anchor Bolts.1. 

Unit becomes hot during operation.

DO NOT use plastic expansion 

anchors or wall plugs for mounting.

M6 anchor bolts x 4

(not included)

200mm/7.9”
50mm/2”

Release the two locks by: (1) Pulling the Locking Hinge upwards; (2) Pulling out Rotation Lever2. 

HINGE

ROTATION LEVER

LOCK SCREWS

UNLOCKED position:
Pull out rotation lever and pull hinge up.

LOCKED position:
Push back Rotation Lever and push hinge down.

Rotate the luminaire to desired position, then push the lever back to lock. 3. 
Tilt the luminaire head to the desired angle, then push the hinge down to lock. Tighten the lock screws.4. 
Unplug the Dust Caps/Waterproof End Caps and keep them in a container for reuse.5. 
Fully connect the luminaires with connection cables one after the other. Do not work on the other unit 6. 
connections until the first unit under installation is properly connected.
Do not leave and expose Luminaires with Dust Cap plugged in under wet/raining or snowing environment as 7. 
the Luminaire is not IP66 compliant unless properly connected.
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4. SYSTEM CONFIGURATION

FIG 6: Typical Wiring Diagram
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5. CARE AND MAINTENANCE

TRAXON™ PRODUCTS ARE OF SUPERIOR DESIGN AND qUALITY AND SHOULD BE 

TREATED WITH CARE. THE RECOMMENDATIONS BELOW WILL HELP FULFILL ANY 

WARRANTY OBLIGATIONS AND GAIN GOOD USE AND LONGEvITY FROM THE PRODUCTS.

Do not attempt or use the product(s) until you read and understand the installation instructions. Failure to adhere • 
to these instructions could result in serious injury or property damage.

Do not use product(s) if cables are damaged.• 

Do not connect cables and connectors when wet or in wet area. Moisture on bare connectors can cause • 
electric shock and damage to product(s).

Do not use product(s) in extreme heat environment. Ensure there is sufficient airflow and use cool air circulation if • 
required.

Do not drop, knock, or shake product(s). Rough handling can damage the electronics and void the warranty.• 

Do not use harsh chemicals, cleaning solvents, or strong detergents to clean products. Wipe with a damp cloth • 
on housings and a dry cloth on electronics to remove dirt or dust.

Do not attempt to service or repair the product(s) unless done by an authorized service personnel. Contact your • 
local Traxon office or distributor for details.

If the product is not working as specified, please contact your nearest authorized service center or Traxon 
Technologies office for assistance.
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6. TECHNICAL SPECIFICATION
RGB
Color Range: 16.7 million additive RGB colors with variable intensity

Light Source: 18 / 36 High intensity power LEDs

Beam Angle: 10°, 20°, 30°, 40°, 40°x10°, open beam

Power Input: 100-240v AC 50/60Hz

Power Consumption: 28W max. / 53W max.

Weight: 3.3kg / 4.3kg

Operating Temperature: –40°C to 60°C (–40°F to 140°F); startup temperature, –20°C/–4°F

White
Color Temperature: 6500 k (Cold white) 2700 k (Warm white)

Light Source: 18 / 36 High intensity power LEDs

Beam Angle: 10°, 20°, 30°, 40°, 40°x10°, open beam

Power Input: 100-240v AC 50/60Hz

Power Consumption: 28W max. / 53W max.

Weight: 3.3kg / 4.3kg

Operating Temperature: –40°C to 60°C (–40°F to 140°F); startup temperature, –20°C/–4°F

As with all electronic devices, LED output degrades over time - a term called lumen depreciation. This also 
explains why it is nearly impossible to expect photometric performances of two LED products with different service 
life spans to be the same. The rate of LED degradation is a complex function of many factors such as operating 
efficiency, duration of continuous operation, and operating conditions (e.g. ambient temperature).
Because LEDs are semiconductor devices, their performances are subject to inherent variability commonly found 
in semiconductor industry. To improve consistency in performance across the same product. LED manufacturers 
“sort” LEDs into bins according to different preset parameters, such as forward driving voltage, illumination, etc. 
Whereas binning is a sorting function, it is not a correction process. Inherent variability in the manufacturing 
process always results in different binning distributions according to different production lots. Traxon uses 
automatically binned LEDs on its products, thereby minimizing output variations within the model range.

7. WARRANTY STATEMENT
Traxon Technologies warrants its Products against material or workmanship defects for a period of three (3) years 
from date of purchase, provided that the purchased items are used under the conditions stated in this user 
manual. 

Please refer www.traxontechnologies.com for all warranty terms and conditions.



Please check for the latest updates and changes on the Traxon website. 
© 2012 TRAXON TECHNOLOGIES ALL RIGHTS RESERvED. Information is subject to change without prior notice.

WWW.TRAXONTECHNOLOGIES.COM An OSRAM Company
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–SYLVANIA METALARC PRO-TECH® and METALARC PULSE START 
low wattage E17 and PAR38 lamp's premium performance provides  
opportunities for higher maintained illumination levels and substantial 
energy savings. 

The METALARC PRO-TECH lamp design enhances safety in open or en-
closed fixtures and includes a shroud around the arc tube and, in some 
cases, a thicker walled outer jacket. In addition, METALARC PRO-TECH 
lamps have a reduction in UV output compared to standard metal  
halide lamps. The use of open fixtures means more light output over 
life and lower maintenance costs because there are no lenses to  
gather dirt and dust, thus extending lamp replacement procedures.

The METALARC enclosed rated E17 lamps provide a solution for en-
closed rated fixtures and contain all the benefits of the pulse start 
technology including reduction in color shift over the life of the lamp, 
better lumen maintenance and potentially longer life.

HID059R4   5/11

Wattages  Outer Jacket Fixture
50, 70, 100, 150 Clear and Coated Open or Enclosed Rated
70, 100, 150, 175 Clear and Coated Enclosed Rated Only

Applications Sockets

1.  To prevent relamping an open fixture with standard metal halide lamps, a special socket is  
available with open fixtures for all lamp types.

2.  Operating orientation: 50-150W operate in the universal orientation. 175W is for base up only  
applications. 

Fixture

Consult your local fixture agent for available fixtures.

METALARC® PULSE START – E17 & PAR38 Low Wattage
Metal Halide Lamps for Open and Enclosed Fixtures

www.sylvania.com

OSRAM SYLVANIA offers the most comprehensive lamp and ballast system  
 

Ballast Catalog or contact your local SYLVANIA representative.

Product Offering

Key Features & Benefits

Application Information



METALARC PRO-TECH® PULSE START
 
                            Average Rated 
Item Ordering       ANSI                        Life (hr.)1  Initial Mean Color 
Number Abbreviation Watts Finish Bulb Base Code Vertical HOR Lumens Lumens Temp. CRI
64587 MP50/U/MED 50 Clear E17 Med. M110/O 20,000 10,000 3,450 1,600 3000K 70
64588 MP50/C/U/MED 50 Coated E17 Med. M110/O 20,000 10,000 3,200 1,500 2900K 70
64547 MP70/U/MED 70 Clear E17 Med. M98/O 15,000 10,000 5,200 3,400 3000K 75
64546 MP70/C/U/MED 70 Coated E17 Med. M98/O 15,000 10,000 4,700 3,100 2900K 75
64625 MPD70/U/MED/840 70 Clear E17 Med. M98/O 7,500 6,000 5,500 4,000 4200K 80
64621 MPD70/C/U/MED/840 70 Coated E17 Med. M98/O 7,500 6,000 5,100 3,800 4000K 82
64417 MP100/U/MED 100 Clear E17 Med. M90/O 15,000 10,000 8,500 5,200 3000K 75
64418 MP100/C/U/MED 100 Coated E17 Med. M90/O 15,000 10,000 7,900 5,800 2900K 75
64426 MPD100/U/MED/840 100 Clear E17 Med. M90/O 7,500 6,000 8,400 5,800 4200K 82
64433 MPD100/C/U/MED/840 100 Coated E17 Med. M90/O 7,500 6,000 7,700 5,500 4000K 82
64402 MP150/U/MED 150 Clear E17 Med. M102/O 15,000 10,000 12,900 8,000 3000K 75
64406 MP150/C/U/MED 150 Coated E17 Med. M102/O 15,000 10,000 11,000 7,500 2900K 73
64403 MPD150/U/MED/840 150 Clear E17 Med. M102/O 7,500 6,000 12,500 11,000 4200K 88
64425 MPD150/C/U/MED/840 150 Coated E17 Med. M102/O 7,500 6,000 11,000 9,500 4000K 73
 
METALARC® PULSE START (Rated for enclosed fixtures)

       Average Rated 
Item Ordering       ANSI Life (hr.)1 Initial Mean Color 
Number Abbreviation Watts Finish Bulb Base Code Vertical Lumens Lumens Temp. CRI
64836    M70/U/MED    70    Clear    E17    Med.    M98/E    12,000    5,600    3,300    4000K    65
64891 M70/C/U/MED 70    Coated E17 Med.    M98/E    12,000   5,400    3,000    3800K     65
64818  M100/U/MED        100     Clear        E17  Med.    M90/E    12,000    8,500    4,675     4000K    65
64894  M100/C/U/MED    100     Coated    E17  Med.    M90/E    12,000    8,000    4,400    3650K    68
64785    M150/U/MED    150    Clear    E17    Med.    M102/E    12,000    14,000    11,000    4300K     65
64892    M150/C/U/MED    150    Coated    E17    Med.    M102/E    12,000    12,750    9,300    4000K    70
64171  MS175/PS/BU-ONLY/MED 175   Clear  E17  Med. M137/E, M152/E  15,000 17,500 12,800 4000K 65
64170  MS175/C/PS/BU-ONLY/MED 175 Coated  E17 Med. M137/E, M152/E  15,000 16,600 12,500 3700K 70

METALARC PRO-TECH PULSE START PAR38/ECO®

Item Ordering  ANSI Beam Angle/ Initial Average Rated Color  
Number Abbreviation Watts Code CBCP Lumens Life (hr.) Temp. CRI4

64590 MP70PAR38/U/SP20/ECO5,6  70 M98/0 20°/18,000 3,400 8,500 3200K 75
5,6 70 M98/0 35°/10,000 3,400 8,500 3200K 75

5,6 70 M98/0 65°/3000 3,400 8,500 3200K 75
64580 MP100PAR38/U/SP20/ECO5,6 100 M90/0 20°/26,000 5,800 8,500 3000K 75

5,6 100 M90/0 35°/12,000 5,800 8,500 3000K 75
5,6 100 M90/0 65°/4500 5,800 8,500 3000K 75

64593 MP150PAR38/U/SP20/ECO5,6 150 M102/0 20°/34,000 8,800 8,500 3200K 75
5,6 150 M102/0 35°/17,000 8,800 8,500 3200K 75

5,6 150 M102/0 65°/7500 8,800 8,500 3200K 75
Notes: 
1. Average rated life based on 10 hours per start operating on an ANSI ballast.
2. All 50, 70, 100, 150 and 175 watt lamps must be operated in a 4000V pulse rated socket.

® CERAMIC lamps.
5. All PAR38 lamps listed above have an E26 medium skirt base. Note this base is not compatible with exclusionary medium sockets.
6. See Beam Spread Design Guide for footcandle diagrams.

O = Lamps classified as O-type comply with ANSI Standard C78.389 for containment testing and may be used in open luminaires. See lamp warning.
E = Lamps classified as E-type are to be used only in suitably rated enclosed luminaires.

Ordering Information

HID059R4 

Project/Job:

SYLVANIA lamp:

SYLVANIA ballast:

Notes:  

Specification Data



Technical Information

Typical Survival Curve
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Typical Lumen Maintenance Curve

Lamp Dimensions

Bulb (A) (B) (C)
Shape MOL LCL Diameter
E17 5.4" (137.2mm) 3.4" (86.4mm) 2.1" (53.3mm)
PAR38 5.3" (134.6mm) N/A 4.75" (120.7mm)

A

C

Expanded Line of SYLVANIA METALARC PRO-TECH and PULSE START lamps

In addition to the line of METALARC PRO-TECH lamps listed, OSRAM SYLVANIA offers a line of METALARC POWERBALL® CERAMIC, METALARC PULSE START and 
METALARC SUPERSAVER® lamps for use in open and or enclosed rated fixtures. Please visit SYLVANIA.com for more information and download a copy of the 
latest Product Information Bulletin.

E17 PAR38

A

B

C

Ordering Guide 

E17  
MP  50     / — / U / MED

MP=METALARC PRO-TECH®

    C = Coated  BU-ONLY = Base Up Only
M=METALARC® 
MS=METALARC Super     

 

PAR38  
MP  70 PAR38     / U    / SP 20     / ECO
MP=METALARC PRO-TECH Wattage: Bulb Shape  Operating Position:  Beam Spread Beam Angle  ECOLOGIC® 

HID059R4 



METALARC PRO-TECH PULSE START 
Lamp(s) shall be (a) METALARC PRO-TECH PULSE START 
Lamp(s) constructed with an arc tube shroud and shall 
be designed for open fixture operation and reduced UV 
output.

METALARC® PULSE START
Lamp(s) shall be (a) 150W METALARC PULSE START 
lamp(s) exhibiting initial lumens of 14,000 with a 60% 
mean lumen maintenance and capable of operating on a 
M102/E ballast. Lamp construction shall include a lead-
free welded base.

METALARC PRO-TECH PULSE START PAR38/ECO® 
Lamp(s) shall be (a) METALARC PRO-TECH PULSE START 
PAR38/ECO lamp(s) for use in open or enclosed lumi-
naires with an 8,500-hour average rated life. Lamp(s) 
shall exhibit a correlated color temperature of 3200K, a 
maximum color shift of ±200K over life, and a CRI of 75. 

Sample Specification

SYLVANIA, ECO, ECOLOGIC, METALARC, METALARC PRO-TECH and SUPERSAVER are registered trademarks of OSRAM SYLVANIA Inc.
SEE THE WORLD IN A NEW LIGHT is a registered trademark of OSRAM SYLVANIA Inc.
POWERBALL is a registered trademark of OSRAM GmbH.

United States
OSRAM SYLVANIA  
100 Endicott Street 
Danvers, MA 01923

Trade
Phone: 1-800-255-5042

National Accounts
Phone: 1-800-562-4671

OEM/Special Markets
Phone: 1-800-762-7191

Display/Optic
Phone: 1-888-677-2627

Canada 
OSRAM SYLVANIA LTD.
2001 Drew Road
Mississauga, ON L5S 1S4

Trade 
Phone: 1-800-263-2852

OEM/Special Markets/Display/Optic
Phone: 1-800-265-2852

www.sylvania.com

Exclusionary Socket for METALARC PRO-TECH® Lamps

Medium Based Dedicated Socket Comparison

Narrow Neck Allows
for Insertion into

the Socket

Wide Neck will not
fit past Ceramic
Neck in Socket

Pro-Tech
Medium

Base

Exclusionary
Medium
Socket

E17/ED17
LAMP Standard

Medium
Base

Exclusionary
Medium
Socket

E17/ED17
LAMPMETALARC PRO-TECH

Medium
Base

National Electric Code 2005 and later revision require new construction and/or major renovations to use exclusionary sockets 
in open fixtures, or fixture with a lens.

WARNING: This lamp can cause serious skin burn and eye inflammation from shortwave 
Ultraviolet radiation if the outer envelope of the lamp is broken or punctured. Do not use 
where people will remain for more than a few minutes unless adequate shielding or other 
safety precautions are used. Lamps that will automatically extinguish when the outer 
envelope is broken or punctured are commercially available.

HID059R4 
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3174.22

3967.78

Center Beam LUX Beam Width
HV

2m 991.90 1.4m 1.4m

4m 247.98 2.7m 2.8m

6m 110.21 4.1m 4.3m

8m 61.99 5.4m 5.7m

10m 39.68 6.8m 7.1m
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Vert.Spread: 37.5°

Horiz.Spread: 39.1°For fc divide by 10.7

For feet multiply by 3.28
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Use hex key to 
tighten the lock screws.

Front lock screws for vertical tilt.

Lock screw for horizontal rotation.

Rear lock screws for vertical tilt.

Unit becomes hot during operation.

Avoid the use of plastic expansion 

anchors or wall plugs for mounting.
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PRODUCT SPECIFICATIONS

ELECTRICAL SPECIFICATIONS

SYSTEM SPECIFICATIONS

WWW.TRAXONTECHNOLOGIES.COM

11/10, V1.1

• Light Source: W1: 18 High intensity power LEDs
•  Light Source: W2: 36 High intensity power LEDs

XB.W1.xxxxxxx
XB.W2.xxxxxxx

The Wall Washer Shield AC XB CW is an
IP66-rated, AC line input, lighting fixture
equipped with high-brightness LEDs that
generates a cold white for a rich wall-
washing effect. This fixture is suitable for
indoor or outdoor use and equipped with a
variety of beam angles, and lenses.

Wall Washer Shield AC XB CW

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

•  Power Supply: Built-in

•  Power/Data Interface: AC line; DMX512 on RJ45

•  Control: DMX512

LED CHARACTERISTICS Because LEDs are semiconductor devices, their performances are subject to inherent variability commonly found in semiconductor industry. To improve consistency in performance across the same
product, LED manufacturers "sort" LEDs into bins according to different preset parameters,such as forward driving voltage,illumination,etc. Whereas binning is a sorting function, it is not a correction process. Inherent variabilityin
the manufacturing process results always in different binning distributions according to different production lots. Traxon uses automatically binned LEDs on its products, thereby minimizing output variations within the model range.

As with all electronic devices, LED output degrades over time a term called lumen depreciation. This also explains why it is nearly impossible to expect photometric performances of two LED products with different service life
spans to be the same. The rate of LED degrade is a complicate function of many factors such as operating efficiency, duration of continuous operation, and more significantly, environmentalconditions (ambient temperature for
example). If allowed working under optimal operating temperature range and with good ventilation,LED devices enjoy long service lives over conventionallight sources. When using/installing LED devices, care should be taken to
ensure that the devices will operate within the operating conditions specified in respective product literature.

1. Typical luminous flux value. Actual flux will vary according to optics used.
2. Efficacy based on typical luminous flux value and maximum power consumption.
3. Startup temperature: 20°C/ 4°F.

•  Color Temperature: Cold white - 6500 K

•  Cover Lens: Clear tempered glass

•  Beam Angle: 10°, 20°, 30°, 40°, 40°x10°, open beam
• Luminous Flux1: W1: 1292 lm (30° optics)
•  Luminous Flux1: W2: 2583 lm (30° optics)
• Efficacy2: W1: 46.1 lm/W (30° optics)
•  Efficacy2: W2: 48.7 lm/W (30° optics)

• Input Voltage: 100-240V AC 50/60Hz

•  LED Current: 350mA DC

•  Environment: Outdoor (IP66)

• Size: W1: 222mm (W) x 255mm (H) x 128mm (D) / 8.74" (W) x 10" (H) x 5" (D)
•  Size: W2: 356mm (W) x 255mm (H) x 128mm (D) / 14" (W) x 10" (H) x 5" (D)

• Operating Temperature3: 40°C to +60°C / 40°F to +140°F

•  Power Consumption: W1: 28W max.
•  Power Consumption: W2: 53W max.

• Humidity: 85%, non-condensing

•  Storage Temperature: 40°C to +70°C / 40°F to +158°F

• Housing: Aluminium die cast

•  Adjustment Options: 360° (horizontal), 135° (vertical)

•  Regulatory Listing & Safety Approval:  CE, CETLUS

•  Weight: W1: 3.3kg/7.3lbs
•  Weight: W2: 4.3kg/9.5lbs
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CANDELA DISTRIBUTION LIGHT OUTPUT

•  Luminance: X cd/m2 (Nits)

White 2582.55

ILLUMINANCE AT A DISTANCE

WWW.TRAXONTECHNOLOGIES.COM

11/10, V1.1
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PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

CCT: 6500 K - Cold white

Color
Luminous

Flux
(lumens)

Wall Washer Shield AC XB CW Photometrics

SOURCE SPECIFICATIONS

Source: 36 LEDs, 350mA

Optics: 30°

Cover Lens: Clear glass cover

0° 15° 30° 45°

90°

75°

60°

1337.42

Cd: 0

2674.84

4012.26

5349.67

6687.09

Center Beam LUX Beam Width
HV

2m 1671.77 1.2m 1.3m

4m 417.94 2.4m 2.6m

6m 185.75 3.7m 3.9m

8m 104.49 4.9m 5.2m

10m 66.87 6.1m 6.5m

12m 46.44 7.3m 7.8m

Vert.Spread: 33.9°

Horiz.Spread: 35.9°For fc divide by 10.7

For feet multiply by 3.28
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Wall Washer Shield AC XB-18

WWW.TRAXONTECHNOLOGIES.COM

11/10, V1.1

TECHNICAL DRAWING

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Wall Washer Shield AC XB CW Dimensions
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Wall Washer Shield AC XB-36

WWW.TRAXONTECHNOLOGIES.COM
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TECHNICAL DRAWING

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Wall Washer Shield AC XB CW Dimensions
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Angle Adjustment: 135°

Rotate: ±360°
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Attention: Glass top cover  Please take care when handling unit to avoid breakage and injury.

WWW.TRAXONTECHNOLOGIES.COM
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MOUNTING

Wall Washer Shield AC XB CW Mounting

Unit becomes hot during operation.

Avoid the use of plastic expansion 

anchors or wall plugs for mounting.

M6 anchor bolts x 4

(not included)

200mm/7.9”
50mm/2”
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SYSTEM DIAGRAM

Wall Washer Shield AC XB CW System Diagram
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XE.ID.9999911 AC XB Interconnection Cable, 5-wire, UL (100m/328ft reel)

XE.ID.9999910 AC XB Interconnection Cable, 5-wire, CE (100m/328ft reel)

XB.AC.2308000 5-Pin Connector Plug End Cap IP66

SC.JD.5080100 Light-Drive Jog DW (White)

Model No.

XB.AC.2302000

MODEL NUMBER

X B . W x . 5 3 6 x x x x

XB.AC.0000030

5-Pin Connector Socket End Cap IP66

STANDARD ACCESSORIES (included in delivery)

TX CONTROL

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Description
XB.AC.2300000 XB Shield AC Data Injector

XE.IF.9999910 AC XB Power Cable, 3-wire, CE (100m/328ft reel)

XB.AC.2306000 3-pin Field Installable Connector Socket IP66

XE.IF.9999911 AC XB Power Cable, 3-wire, UL (100m/328ft reel)

Wall Washer Shield AC XB CW Accessories

Model No. Description

5-Pin Field Installable Connector Plug IP66

Description

TX POWER

Model No.

RJ45 Male Connector Housing IP67, Field Installable

XB.AC.2303000 5-Pin Field Installable Connector Socket IP66

XB.AC.2304000

Standalone base for Wall Washer Unit

DE.AC.0100000

TX CONNECT XB CMX Interconnection Cable, 300mm/11.8" (Base to head connection cable)

Micro Server

TX CONNECT

Model No.
CS.MA.5000000

Description

SC.JD.5080000 Light-Drive Jog DW (Black)

LED type:
5 = 350mA

Color:
6 = Cold white

Environment:
3 = IP66

Number of LEDs:
1 = 18 LEDs
2 = 36 LEDs

Cover:
1 = ClearBeam angle:

1 = 10°
2 = 20°
3 = 30°
4 = 40x10°
5 = Open beam
6 = 40°

Version number
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PRODUCT SPECIFICATIONS

ELECTRICAL SPECIFICATIONS

SYSTEM SPECIFICATIONS

WWW.TRAXONTECHNOLOGIES.COM

12/10, V1.1

• Light Source: W1: 18 High intensity power LEDs
•  Light Source: W2: 36 High intensity power LEDs

XB.W1.xxxxxxx
XB.W2.xxxxxxx

The Wall Washer Shield AC XB DW is an
IP66-rated, AC line input, lighting fixture
equipped with high-brightness LEDs that
generates a dynamic white for a rich wall-
washing effect. This fixture is suitable for
indoor or outdoor use and equipped with a
variety of beam angles, and lenses.

Wall Washer Shield AC XB DW

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

•  Power Supply: Built-in

•  Power/Data Interface: AC line; DMX512 on RJ45

•  Control: DMX512

LED CHARACTERISTICS Because LEDs are semiconductor devices, their performances are subject to inherent variability commonly found in semiconductor industry. To improve consistency in performance across the same
product, LED manufacturers "sort" LEDs into bins according to different preset parameters,such as forward driving voltage,illumination,etc. Whereas binning is a sorting function, it is not a correction process. Inherent variabilityin
the manufacturing process results always in different binning distributions according to different production lots. Traxon uses automatically binned LEDs on its products, thereby minimizing output variations within the model range.

As with all electronic devices, LED output degrades over time a term called lumen depreciation. This also explains why it is nearly impossible to expect photometric performances of two LED products with different service life
spans to be the same. The rate of LED degrade is a complicate function of many factors such as operating efficiency, duration of continuous operation, and more significantly, environmentalconditions (ambient temperature for
example). If allowed working under optimal operating temperature range and with good ventilation,LED devices enjoy long service lives over conventionallight sources. When using/installing LED devices, care should be taken to
ensure that the devices will operate within the operating conditions specified in respective product literature.

1. Typical luminous flux value. Actual flux will vary according to optics used.
2. Efficacy based on typical luminous flux value and maximum power consumption.
3. Startup temperature: 20°C/ 4°F.

•  Color Temperature: Dynamic white - 2700 K - 6500 K

•  Cover Lens: Clear tempered glass

•  Beam Angle: 10°, 20°, 30°, 40°, 40°x10°, open beam
• Luminous Flux1: W1: 943 lm (30° optics)
•  Luminous Flux1: W2: 1886 lm (30° optics)
• Efficacy2: W1: 33.7 lm/W (30° optics)
•  Efficacy2: W2: 35.6 lm/W (30° optics)

• Input Voltage: 100-240V AC 50/60Hz

•  LED Current: 350mA DC

•  Environment: Outdoor (IP66)

• Size: W1: 222mm (W) x 255mm (H) x 128mm (D) / 8.74" (W) x 10" (H) x 5" (D)
•  Size: W2: 356mm (W) x 255mm (H) x 128mm (D) / 14" (W) x 10" (H) x 5" (D)

• Operating Temperature3: 40°C to +60°C / 40°F to +140°F

•  Power Consumption: W1: 28W max.
•  Power Consumption: W2: 53W max.

• Humidity: 85%, non-condensing

•  Storage Temperature: 40°C to +70°C / 40°F to +158°F

• Housing: Aluminium die cast

•  Adjustment Options: 360° (horizontal), 135° (vertical)

•  Regulatory Listing & Safety Approval:  CE, CETLUS

•  Weight: W1: 3.3kg/7.3lbs
•  Weight: W2: 4.3kg/9.5lbs
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CANDELA DISTRIBUTION LIGHT OUTPUT

•  Luminance: X cd/m2 (Nits)

White 1885.87

ILLUMINANCE AT A DISTANCE

WWW.TRAXONTECHNOLOGIES.COM

12/10, V1.1

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

CCT: 2700 K - 6500 K - Dynamic white

Color
Luminous

Flux
(lumens)

Wall Washer Shield AC XB DW Photometrics

SOURCE SPECIFICATIONS

Source: 36 LEDs, 350mA

Optics: 30°

Cover Lens: Clear glass cover

Center Beam LUX Beam Width
HV

2m 1114.56 1.4m 1.4m

4m 278.64 2.7m 2.8m

6m 123.84 4.1m 4.2m

8m 69.66 5.5m 5.6m

10m 44.58 6.8m 7.0m

12m 30.96 8.2m 8.4m

Vert.Spread: 37.7°

Horiz.Spread: 38.8°For fc divide by 10.7

For feet multiply by 3.28

0° 15° 30° 45°

90°

75°

60°

891.65

Cd: 0

1783.30

2674.95

3566.59

4458.24
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Wall Washer Shield AC XB-18

WWW.TRAXONTECHNOLOGIES.COM

12/10, V1.1

TECHNICAL DRAWING

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Wall Washer Shield AC XB DW Dimensions
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Wall Washer Shield AC XB-36

WWW.TRAXONTECHNOLOGIES.COM

12/10, V1.1

TECHNICAL DRAWING

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Wall Washer Shield AC XB DW Dimensions
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Attention: Glass top cover  Please take care when handling unit to avoid breakage and injury.

WWW.TRAXONTECHNOLOGIES.COM

12/10, V1.1

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

MOUNTING

Wall Washer Shield AC XB DW Mounting

Unit becomes hot during operation.

Avoid the use of plastic expansion 

anchors or wall plugs for mounting.

M6 anchor bolts x 4

(not included)

200mm/7.9”
50mm/2”
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SYSTEM DIAGRAM

Wall Washer Shield AC XB DW System Diagram
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Light-Drive Jog DW (White)

5-Pin Field Installable Connector Plug IP66

Description

XE.ID.9999911 AC XB Interconnection Cable, 5-wire, UL (100m/328ft reel)

XE.ID.9999910 AC XB Interconnection Cable, 5-wire, CE (100m/328ft reel)

Model No.

XB.AC.2302000

MODEL NUMBER

X B . W x . 5 3 8 x x x x

XB.AC.0000030

5-Pin Connector Socket End Cap IP66

STANDARD ACCESSORIES (included in delivery)

TX CONTROL

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Description
XB.AC.2300000 XB Shield AC Data Injector

XE.IF.9999910 AC XB Power Cable, 3-wire, CE (100m/328ft reel)

XB.AC.2306000 3-pin Field Installable Connector Socket IP66

XE.IF.9999911 AC XB Power Cable, 3-wire, UL (100m/328ft reel)

Wall Washer Shield AC XB DW Accessories

Model No. Description

TX POWER

Model No.

RJ45 Male Connector Housing IP67, Field Installable

XB.AC.2303000 5-Pin Field Installable Connector Socket IP66

XB.AC.2304000

Standalone base for Wall Washer Unit

DE.AC.0100000

XB.AC.2308000 5-Pin Connector Plug End Cap IP66

TX CONNECT XB CMX Interconnection Cable, 300mm/11.8" (Base to head connection cable)

Micro Server

TX CONNECT

Model No.
CS.MA.5000000

Description

SC.JD.5080000 Light-Drive Jog DW (Black)

SC.JD.5080100

LED type:
5 = 350mA

Color:
8 = Dynamic white

Environment:
3 = IP66

Number of LEDs:
1 = 18 LEDs
2 = 36 LEDs

Beam angle:
1 = 10°
2 = 20°
3 = 30°
4 = 40x10°
5 = Open beam
6 = 40°

Version number
Cover:
1 = Clear
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PRODUCT SPECIFICATIONS

ELECTRICAL SPECIFICATIONS

SYSTEM SPECIFICATIONS

WWW.TRAXONTECHNOLOGIES.COM

11/10, V1.1

• Light Source: W1: 18 High intensity power LEDs
•  Light Source: W2: 36 High intensity power LEDs

XB.W1.xxxxxxx
XB.W2.xxxxxxx

The Wall Washer Shield AC XB RGB is an
IP66-rated, AC line input, lighting fixture
equipped with high-brightness LEDs that
generates single color or color changing
light for a rich wall-washing effect. This
fixture is suitable for indoor or outdoor use
and equipped with a host of customization
options including LED type, LED color,
beam angles, and lenses.

Wall Washer Shield AC XB RGB

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

•  Power Supply: Built-in

•  Power/Data Interface: AC line; DMX512 on RJ45

•  Control: DMX512

LED CHARACTERISTICS Because LEDs are semiconductor devices, their performances are subject to inherent variability commonly found in semiconductor industry. To improve consistency in performance across the same
product, LED manufacturers "sort" LEDs into bins according to different preset parameters,such as forward driving voltage,illumination,etc. Whereas binning is a sorting function, it is not a correction process. Inherent variabilityin
the manufacturing process results always in different binning distributions according to different production lots. Traxon uses automatically binned LEDs on its products, thereby minimizing output variations within the model range.

As with all electronic devices, LED output degrades over time a term called lumen depreciation. This also explains why it is nearly impossible to expect photometric performances of two LED products with different service life
spans to be the same. The rate of LED degrade is a complicate function of many factors such as operating efficiency, duration of continuous operation, and more significantly, environmentalconditions (ambient temperature for
example). If allowed working under optimal operating temperature range and with good ventilation,LED devices enjoy long service lives over conventionallight sources. When using/installing LED devices, care should be taken to
ensure that the devices will operate within the operating conditions specified in respective product literature.

1. Typical luminous flux value. Actual flux will vary according to optics used.
2. Efficacy based on typical luminous value and maximum power consumption.
3. Startup temperature: 20°C/ 4°F.

•  Color Range: 16.7 million additive RGB colors

•  Color Resolution: 3 x 8-bit continuously variable intensity output range

•  Color Options: RGB, red, green, blue

•  Cover Lens: Clear tempered glass

•  Beam Angle: 10 , 20 , 30 , 40 , 40 x10 , open beam
• Luminous Flux1: W1: 573 lm (30° optics)
•  Luminous Flux1: W2: 1114 lm (30° optics)
• Efficacy2: W1: 20.5 lm/W (30° optics)
•  Efficacy2: W2: 21 lm/W (30° optics)

• Input Voltage: 100-240V AC 50/60Hz

•  LED Current: 350mA DC

•  Environment: Outdoor (IP66)

• Size: W1: 222mm (W) x 255mm (H) x 128mm (D) / 8.74" (W) x 10" (H) x 5" (D)
•  Size: W2: 356mm (W) x 255mm (H) x 128mm (D) / 14" (W) x 10" (H) x 5" (D)

• Operating Temperature3: 40°C to +60°C / 40°F to +140°F

•  Power Consumption: W1: 28W max.
•  Power Consumption: W2: 53W max.

• Humidity: 85%, non-condensing

•  Storage Temperature: 40°C to +70°C / 40°F to +158°F

• Housing: Aluminium die cast

•  Adjustment Options: 360° (horizontal), 135° (vertical)

•  Regulatory Listing & Safety Approval:  CE, CETLUS

•  Weight: W1: 3.3kg/7.3lbs
•  Weight: W2: 4.3kg/9.5lbs
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CANDELA DISTRIBUTION LIGHT OUTPUT

•  Luminance: Measured on: White

White 1113.8

Red 316.16

Green 722.73

Blue 111.07

ILLUMINANCE AT A DISTANCE

WWW.TRAXONTECHNOLOGIES.COM

11/10, V1.1
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CCT: N/A

Color
Luminous

Flux
(lumens)

Wall Washer Shield AC XB RGB Photometrics

Distribution: Asymmetric direct illumination

SOURCE SPECIFICATIONS

Source: 36 LEDs RGB (12xR, 12xG, 12xB)

Optics: 30°

Cover Lens: Clear glass cover

0° 15° 30° 45°

90°

75°

60°

466.33

Cd: 0

932.65

1398.98

1865.31

2331.63
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Wall Washer Shield AC XB-18
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TECHNICAL DRAWING
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Wall Washer Shield AC XB RGB Dimensions
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Wall Washer Shield AC XB-36
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Wall Washer Shield AC XB RGB Dimensions
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Attention: Glass top cover  Please take care when handling unit to avoid breakage and injury.
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MOUNTING

Wall Washer Shield AC XB RGB Mounting

Unit becomes hot during operation.

Avoid the use of plastic expansion 

anchors or wall plugs for mounting.

M6 anchor bolts x 4

(not included)

200mm/7.9”
50mm/2”
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SYSTEM DIAGRAM

Wall Washer Shield AC XB RGB System Diagram
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SC.JD.5010000 Light-Drive Jog RGB (Black)

XE.ID.9999911 AC XB Interconnection Cable, 5-wire, UL (100m/328ft reel)

XE.ID.9999910 AC XB Interconnection Cable, 5-wire, CE (100m/328ft reel)

XB.AC.2303000 5-pin Field Installable Connector Socket IP66

XB.AC.2304000

Standalone base for Wall Washer Unit

DE.AC.0100000

XB.AC.2308000 5-Pin Connector Plug End Cap IP66

Model No.

XB.AC.2302000

MODEL NUMBER

X B . W x . 5 3 x x x x x

XB.AC.0000030

5-Pin Connector Socket End Cap IP66

STANDARD ACCESSORIES (included in delivery)

TX CONTROL

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Description
XB.AC.2300000 XB Shield AC Data Injector

XE.IF.9999910 AC XB Power Cable, 3-wire, CE (100m/328ft reel)

XB.AC.2306000 3-pin Field Installable Connector Socket IP66

XE.IF.9999911 AC XB Power Cable, 3-wire, UL (100m/328ft reel)

Wall Washer Shield AC XB RGB Accessories

Model No.

Light-Drive RGB (Black)

5-Pin Field Installable Connector Plug IP66

Description

TX POWER

Model No.

RJ45 Male Connector Housing IP67, Field Installable

SC.CD.5000100

SC.CD.5000000

TX CONNECT

Light-Drive RGB (White)

Model No.
CS.MA.5000000

Description

Description
TX CONNECT XB CMX Interconnection Cable, 300mm/11.8" (Base to head connection cable)

Micro Server

LED type:
5 = 350mA

Color:
1 = RGB
2 = Red
3 = Green
4 = Blue

Environment:
3 = IP66

Number of LEDs:
1 = 18 LEDs
2 = 36 LEDs

Cover:
1 = ClearBeam angle:

1 = 10°
2 = 20°
3 = 30°
4 = 40x10°
5 = Open beam
6 = 40°

Version number
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PRODUCT SPECIFICATIONS

ELECTRICAL SPECIFICATIONS

SYSTEM SPECIFICATIONS

WWW.TRAXONTECHNOLOGIES.COM

11/10, V1.1

• Light Source: W1: 18 High intensity power LEDs
•  Light Source: W2: 36 High intensity power LEDs

XB.W1.xxxxxxx
XB.W2.xxxxxxx

The Wall Washer Shield AC XB WW is an
IP66-rated, AC line input, lighting fixture
equipped with high-brightness LEDs that
generates a warm white for a rich wall-
washing effect. This fixture is suitable for
indoor or outdoor use and equipped with a
variety of beam angles, and lenses.

Wall Washer Shield AC XB WW

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

•  Power Supply: Built-in

•  Power/Data Interface: AC line; DMX512 on RJ45

•  Control: DMX512

LED CHARACTERISTICS Because LEDs are semiconductor devices, their performances are subject to inherent variability commonly found in semiconductor industry. To improve consistency in performance across the same
product, LED manufacturers "sort" LEDs into bins according to different preset parameters,such as forward driving voltage,illumination,etc. Whereas binning is a sorting function, it is not a correction process. Inherent variabilityin
the manufacturing process results always in different binning distributions according to different production lots. Traxon uses automatically binned LEDs on its products, thereby minimizing output variations within the model range.

As with all electronic devices, LED output degrades over time a term called lumen depreciation. This also explains why it is nearly impossible to expect photometric performances of two LED products with different service life
spans to be the same. The rate of LED degrade is a complicate function of many factors such as operating efficiency, duration of continuous operation, and more significantly, environmentalconditions (ambient temperature for
example). If allowed working under optimal operating temperature range and with good ventilation,LED devices enjoy long service lives over conventionallight sources. When using/installing LED devices, care should be taken to
ensure that the devices will operate within the operating conditions specified in respective product literature.

1. Typical luminous flux value. Actual flux will vary according to optics used.
2. Efficacy based on typical luminous flux value and maximum power consumption.
3. Startup temperature: 20°C/ 4°F.

•  Color Temperature: Warm white - 2700 K

•  Cover Lens: Clear tempered glass

•  Beam Angle: 10°, 20°, 30°, 40°, 40°x10°, open beam
• Luminous Flux1: W1: 832 lm (30° optics)
•  Luminous Flux1: W2: 1664 lm (30° optics)
• Efficacy2: W1: 29.7 lm/W (30° optics)
•  Efficacy2: W2: 31.4 lm/W (30° optics)

• Input Voltage: 100-240V AC 50/60Hz

•  LED Current: 350mA DC

•  Environment: Outdoor (IP66)

• Size: W1: 222mm (W) x 255mm (H) x 128mm (D) / 8.74" (W) x 10" (H) x 5" (D)
•  Size: W2: 356mm (W) x 255mm (H) x 128mm (D) / 14" (W) x 10" (H) x 5" (D)

• Operating Temperature3: 40°C to +60°C / 40°F to +140°F

•  Power Consumption: W1: 28W max.
•  Power Consumption: W2: 53W max.

• Humidity: 85%, non-condensing

•  Storage Temperature: 40°C to +70°C / 40°F to +158°F

• Housing: Aluminium die cast

•  Adjustment Options: 360° (horizontal), 135° (vertical)

•  Regulatory Listing & Safety Approval:  CE, CETLUS

•  Weight: W1: 3.3kg/7.3lbs
•  Weight: W2: 4.3kg/9.5lbs
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CANDELA DISTRIBUTION LIGHT OUTPUT

•  Luminance: X cd/m2 (Nits)

White 1664.22

ILLUMINANCE AT A DISTANCE

WWW.TRAXONTECHNOLOGIES.COM
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CCT: 2700 K - Warm white

Color
Luminous

Flux
(lumens)

Wall Washer Shield AC XB WW Photometrics

SOURCE SPECIFICATIONS

Source: 36 LEDs, 350mA

Optics: 30°

Cover Lens: Clear glass cover

0° 15° 30° 45°

90°

75°

60°

793.56

Cd: 0

1587.11

2380.67

3174.22

3967.78

Center Beam LUX Beam Width
HV

2m 991.90 1.4m 1.4m

4m 247.98 2.7m 2.8m

6m 110.21 4.1m 4.3m

8m 61.99 5.4m 5.7m

10m 39.68 6.8m 7.1m

12m 27.55 8.1m 8.5m

Vert.Spread: 37.5°

Horiz.Spread: 39.1°For fc divide by 10.7

For feet multiply by 3.28
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Wall Washer Shield AC XB-18
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TECHNICAL DRAWING
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Wall Washer Shield AC XB WW Dimensions
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Wall Washer Shield AC XB-36
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TECHNICAL DRAWING
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Wall Washer Shield AC XB WW Dimensions
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Angle Adjustment: 135°

Rotate: ±360°
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Attention: Glass top cover  Please take care when handling unit to avoid breakage and injury.
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MOUNTING

Wall Washer Shield AC XB WW Mounting

Unit becomes hot during operation.

Avoid the use of plastic expansion 

anchors or wall plugs for mounting.

M6 anchor bolts x 4

(not included)

200mm/7.9”
50mm/2”
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SYSTEM DIAGRAM

Wall Washer Shield AC XB WW System Diagram
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Light-Drive Jog DW (Black)

XE.ID.9999911 AC XB Interconnection Cable, 5-wire, UL (100m/328ft reel)

XE.ID.9999910 AC XB Interconnection Cable, 5-wire, CE (100m/328ft reel)

XB.AC.2304000

Standalone base for Wall Washer Unit

DE.AC.0100000

XB.AC.2308000

Model No.

XB.AC.2302000

MODEL NUMBER

X B . W x . 5 3 7 x x x x

XB.AC.0000030

5-Pin Connector Socket End Cap IP66

STANDARD ACCESSORIES (included in delivery)

SC.JD.5080000

© 2010 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Description
XB.AC.2300000 XB Shield AC Data Injector

XE.IF.9999910 AC XB Power Cable, 3-wire, CE (100m/328ft reel)

XB.AC.2306000 3-pin Field Installable Connector Socket IP66

XE.IF.9999911 AC XB Power Cable, 3-wire, UL (100m/328ft reel)

Wall Washer Shield AC XB WW Accessories

Model No.

Light-Drive Jog DW (White)

5-Pin Field Installable Connector Plug IP66

Description

TX POWER

Model No.

RJ45 Male Connector Housing IP67, Field Installable

SC.JD.5080100

TX CONNECT

XB.AC.2303000 5-Pin Field Installable Connector Socket IP66

5-Pin Connector Plug End Cap IP66

Model No.
CS.MA.5000000

Description

Description
TX CONNECT XB CMX Interconnection Cable, 300mm/11.8" (Base to head connection cable)

Micro Server

TX CONTROL

LED type:
5 = 350mA

Color:
7 = Warm white

Environment:
3 = IP66

Number of LEDs:
1 = 18 LEDs
2 = 36 LEDs

Cover:
1 = ClearBeam angle:

1 = 10°
2 = 20°
3 = 30°
4 = 40x10°
5 = Open beam
6 = 40°

Version number
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PRODUCT SPECIFICATIONS

ELECTRICAL SPECIFICATIONS

SYSTEM SPECIFICATIONS

WWW.TRAXONTECHNOLOGIES.COM

05/11, V1.4

• Adjustment Options: 120° tilt

•  Color Temperature: Dynamic white - 2700 K - 6500 K

•  Regulatory Listing & Safety Approval: CE, CETLUS

•  Weight: L1: 5.5kg/12.1lbs
•  Weight:L2: 7kg/15.4lbs
•  Weight:L3: 8.3kg/18.3lbs

• Housing: Aluminium extrusion with die cast base

•  Cover Lens: Clear PC

•  LED Pitch: 36.8mm

•  Luminous Flux: 1398 lm (40°x10° optics)1

•  Efficacy: 35.0 lm/W (40°x10° optics)2

•  Size: L1: 700mm (L) x 95mm (W) x 130mm (H) / 27.6" (L) x 3.7" (W) x 5.1" (H)
•  Size: L2: 1048mm (L) x 95mm (W) x 130mm (H) / 41.3" (L) x 3.7" (W)  x 5.1" (H)
•  Size: L3: 1396mm (L) x 95mm (W) x 130mm (H) / 55.0" (L) x 3.7" (W)  x 5.1" (H)

• Light Source: L1: 18 High intensity power LEDs
•  Light Source: L2: 27 High intensity power LEDs
•  Light Source: L3: 36 High intensity power LEDs

• Beam Angle: 10°, 20°, 30°, 40°, 40°x10°, open beam

© 2011 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

•  Power Supply: Built-in

•  Power/Data Interface: AC line; DMX512 on RJ45

•  Control: DMX512

LED CHARACTERISTICS Because LEDs are semiconductor devices, their performances are subject to inherent variability commonly found in semiconductor industry. To improve consistency in performance across the same
product, LED manufacturers "sort" LEDs into bins according to different preset parameters,such as forward driving voltage,illumination,etc. Whereas binning is a sorting function, it is not a correction process. Inherent variabilityin
the manufacturing process results always in different binning distributions according to different production lots. Traxon uses automatically binned LEDs on its products, thereby minimizing output variations within the model range.

As with all electronic devices, LED output degrades over time a term called lumen depreciation. This also explains why it is nearly impossible to expect photometric performances of two LED products with different service life
spans to be the same. The rate of LED degrade is a complicate function of many factors such as operating efficiency, duration of continuous operation, and more significantly, environmentalconditions (ambient temperature for
example). If allowed working under optimal operating temperature range and with good ventilation,LED devices enjoy long service lives over conventionallight sources. When using/installing LED devices, care should be taken to
ensure that the devices will operate within the operating conditions specified in respective product literature.

•  Input Voltage: 100-240V AC 50/60Hz

•  LED Current: 350mA DC

XB.L1.xxxxxxx
XB.L2.xxxxxxx
XB.L3.xxxxxxx

The Liner Shield AC XB DW is an IP66-
rated, AC line input, linear lighting fixture
equipped with 18, 27, or 36 high-
brightness LEDs, dedicated to project an
intense even light spread to brightly wash
any flat surface with ease. The fixture is
controlled by DMX and can be daisy-
chained to form long runs.

Liner Shield AC XB DW

•  Storage Temperature: 40°C to +70°C / 40°F to +158°F
•  Operating Temperature3: 40°C to +60°C / 40°F to +140°F

1. Typical luminous flux value for XB-27. Actual flux will vary according to optics used.
2. Efficacy based on typical luminous flux of XB-27 and maximum power consumption.
3. Startup temperature: 20°C / 4°F.

•  Power Consumption: L1: 28W, L2: 40W, L3: 53W max.

•  Environment: Outdoor (IP66)

•  Humidity: 85%, non-condensing
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CANDELA DISTRIBUTION LIGHT OUTPUT

White 1397.84

ILLUMINANCE AT A DISTANCE

WWW.TRAXONTECHNOLOGIES.COM

05/11, V1.4

Color
Luminous

Flux
(lumens)

© 2011 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON™, TX CONNECT™, LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS, OTHER
PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Liner Shield AC XB DW Photometrics

CCT: 2700 K - 6500 K - Dynamic white

SOURCE SPECIFICATIONS

Source: High intensity power light emitting diodes 27 LEDs

Optics: 40°x10°

Cover lens: Clear PC

0° 15° 30° 45°

90°

75°

60°

1642.60

Cd: 0

3285.20

4927.80

6570.40

8213.00

Center Beam LUX Beam Width
HV

2m 2043.56 1.8m 0.3m

4m 510.89 3.6m 0.6m

6m 227.06 5.4m 0.9m

8m 127.72 7.2m 1.2m

10m 81.74 9.0m 1.5m

12m 56.77 10.8m 1.8m

Vert.Spread: 48.4°

Horiz.Spread: 8.4°For fc divide by 10.7

For feet multiply by 3.28
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Liner Shield AC XB-18

WWW.TRAXONTECHNOLOGIES.COM

05/11, V1.4

TECHNICAL DRAWING

© 2011 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON ™ , TX CONNECT ™ , LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS,
OTHER PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Liner Shield AC XB DW Dimensions
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Liner Shield AC XB-27

WWW.TRAXONTECHNOLOGIES.COM

05/11, V1.4

TECHNICAL DRAWING

© 2011 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON ™ , TX CONNECT ™ , LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS,
OTHER PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Liner Shield AC XB DW Dimensions
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Liner Shield AC XB-36

WWW.TRAXONTECHNOLOGIES.COM

05/11, V1.4

TECHNICAL DRAWING

© 2011 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON ™ , TX CONNECT ™ , LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS,
OTHER PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Liner Shield AC XB DW Dimensions
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MOUNTING

Liner Shield AC XB DW Mounting

Only to be installed outside arms reach.

Unit becomes hot during operation.

Avoid the use of plastic expansion 

anchors or wall plugs for mounting.

M6 anchor bolts x 4

(not included)

376mm/14.8”
46mm/1.8”

Use hex key to 
tighten the lock screws.

Rear lock screws 
for vertical tilt
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SYSTEM DIAGRAM

Liner Shield AC XB DW System Diagram
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Model No.

XE.ID.9999910

XB.AC.2302000

XB.AC.2303000

XB.AC.2304000

Description

DE.AC.0100000

SC.JD.5080100 Light-Drive Jog DW (White)

© 2011 TRAXON TECHNOLOGIES ALL RIGHTS RESERVED. TRAXON ™ , TX CONNECT ™ , LUXILED™ ARE TRADEMARKS OF TRAXON TECHNOLOGIES. U.S. PATENTS, E.U. PATENTS, JAPAN PATENTS,
OTHER PATENTS PENDING. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

AC XB Interconnection Cable, 5-wire, CE (100m/328ft reel)

Standalone base for Liner Unit

RJ45 Male Connector Housing IP67, Field Installable

TX POWER

Model No.

XB.AC.2306000 3-Pin Field Installable Connector Socket IP66

XB.AC.2300000

STANDARD ACCESSORIES (included in delivery)

Model No. Description
TX CONNECT XB CMX Interconnection Cable, 400mm/15.7"
(Base to head connection cable) for XB-18 / XB-36
TX CONNECT XB CMX Interconnection Cable, 600mm/23.6"
(Base to head connection cable) for XB-27

XB.AC.2500000

Liner Shield AC XB DW Accessories

X B . L x . 5 3 8 x x x x

MODEL NUMBER

SC.JD.5080000 Light-Drive Jog DW (Black)

OPTIONAL ACCESSORIES

Model No. Description
CS.MA.5000000 Micro Server

XE.IF.9999910 AC XB Power Cable, 3-wire, CE (100m/328ft reel)

XE.IF.9999911 AC XB Power Cable, 3-wire, UL (100m/328ft reel)

XB Shield AC Data Injector

TX CONNECT

XE.ID.9999911 AC XB Interconnection Cable, 5-wire, UL (100m/328ft reel)

5-Pin Connector Plug End Cap IP66XB.AC.2308000

5-Pin Connector Socket End Cap IP66

5-Pin Field Installable Connector Socket IP66

5-Pin Field Installable Connector Plug IP66

Description

LED type:
5 = 350mA

Color:
8 = Dynamic white

Environment:
3 = IP66

Number of LEDs:
1 = 18 LEDs
2 = 27 LEDs
3 = 36 LEDs

Cover:
1 = ClearBeam angle:

1 = 10°
2 = 20°
3 = 30°
4 = 40x10°
5 = Open beam
6 = 40°

Version number
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1625 Surveyor Avenue Simi Valley, CA 93063 (805) 527-0987 (800) 766-VISTA (8478)

Model:

SPECIFICATION SHEET

SPECIFICATIONS:

In an effort to improve product design 
U.S.T.E., Inc. reserves the right to modify the 

DIMENSIONS:

®C UL
LISTED

US

HOUSING:

FINISH: 

SOCKET/LAMP HOLDER: 

LENS: 

LAMP TYPE: 

MOUNTING: 

FASTENERS/INSERTS: 

WIRING:  

CERTIFICATION:

MODEL: 5222 - 12V SERIES:
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1625 Surveyor Avenue Simi Valley, CA 93063 (805) 527-0987 (800) 766-VISTA (8478)

SPECIFICATION SHEET

FIXTURE ORDERING INFORMATION
TO ORDER FIXTURE

SL- 5222
G 

LZ 
DZ 
GT 
TC 
R 
HG 
M 

WI 
W 

SL-

GL-
RL-
YL-

HL-

LED LAMP SPECIFICATIONS  :
LAMP TYPE:

OPTICS:

ELECTRICAL:
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GROUP A LA–5–SP 5 12° 1,810 50,000 LA5SP–*

Directional LED Assemblies LA–5–FL 5 30° 394 50,000 LA5FL–*

LA–5–WFL 5 45° 137 50,000 LA5WF–*

GROUP B LB–2–ND 2.5 – – 50,000 LB2ND–*

Non-Directional LB–5–ND 5 – – 50,000 LB5ND–*

LED Assemblies

GROUP C LC–5–ND 5 – – 50,000 LC5ND–*

Non-Directional

LED Assemblies

GROUP E LE–10–SP 10 12° – 50,000 LE10SP–*

Directional LED Assemblies LE–10–FL 10 30° – 50,000 LE10FL–*

LE–10–WFL 10 45° – 50,000 LE10WF–*

LE–30–SP 30 12° – 50,000 LE30SP–*

LE–30–FL 30 30° – 50,000 LE30FL–*

LE–30–WFL 30 45° – 50,000 LE30WF–*

GROUP F LF–3–SP 5 12° 877 50,000 LF3SP–**

Directional LED Assemblies LF–3–NF 5 20° 589 50,000 LF3NF–**

LF–3–WF 5 50° 121 50,000 LF3WF–**

LF–6–SP 10 12° 1873 50,000 LF6SP–**

LF–6–NF 10 20° 1156 50,000 LF6NF–**

LF–6–WF 10 50° 233 50,000 LF6WF–**

LF–9–SP 17 12° 2265 50,000 LF9SP–**

LF–9–NF 17 20° 1779 50,000 LF9NF–**

LF–9–WF 17 50° 369 50,000 LF9WF–**

 * SPECIFY ONE OF THE FOLLOWING COLOR TEMPERATURES WHEN ORDERING: (-W) WARM, (-N) NEUTRAL, (-C) COOL

** SPECIFY ONE OF THE FOLLOWING COLOR TEMPERATURES WHEN ORDERING: (-W) WARM, (-C) COOL

LUMINOSITY RATED LIFE
LED TYPE LED NUMBER WATTS BEAM SPREAD (CANDLEPOWER) (HOURS) LED ORDER CODE

            Lamp Guide LED Lamps
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SPECIFICATIONS:
MODEL: JBCP-150 - Concrete Pour Kit

Type:  _________________________________

Model:  _________________________________

Project: _________________________________SPECIFICATION SHEET

DIMENSIONS:
5”

127.0mm

3¼”
82.6mm

4¾”
120.7mm

1½”
38.1mm

DESCRIPTION:

MADE IN THE U.S.A.
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SPECIFICATION FEATURES

ORDERING INFORMATION

 Model# Finishes Optic Color Temp. Electrical

SPJ-GDG-30W-SQ 9-18V
120V
277V

10º
25º
45º
80º
BP2
BP4

2750K
3900K
6000K

SPJ-GDG-30W-SQ GM 80º 2750K 9-18V

DESCRIPTION

V =  Verde
M = Moss
AG = Aged Brass
MBR = Matte Bronze
SB = Satin Brass

GM = Gun Metal
B = Black
R = Rusty
PVDP = PVD Polished 
PVDS = PVD Satin 

Model: SPJ-GDG-30W-SQ

 Finish: Our naturally etched fi nishes will withstand the test of time. All fi nishes are 
  individually treated insuring consistency. Our meticulous application results 
  in a fi xture that truly becomes “a one of a kind”.

 Lens: Tempered glass, secured with a high temperature adhesive

 Gasket: Housing is sealed with a high temperature “O” ring gasket

 Housing: Machined corrosive-resistant solid brass

 Electrical: Available in 9v-18v, 120v & 277v

 Labels: ETL Standard Wet Label 
  C-ETL

LED Recessed 

Interior / Exterior

Model#: SPJ-GDG-30W-SQ
Lamp:  3W-FB-LED Cree XRE
 Dimmable
Color Temp:  2750 k
Optic:  80 Degree
Lens:  Sandblasted - optional
Electrical:  9-18V

2”

Forever Bright

21/8”

15/8”

1/8”

3W-FB-LED

111/16”

4”

Concrete Pour Sleeves

FB-CPS-1

CPS1-4

111/16”

4”

4”

** ****K 120
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Type:  _____________________________

Model:  _____________________________

Project: _____________________________

SPECIFICATION SHEET

DIMENSIONS:

SPECIFICATIONS:
MODEL: 1079     120V SERIES: Up & Accent Lights

HOUSING:

SHROUD:

FINISH:

LENS:

LAMP TYPE:

OPTICS:

ELECTRICAL:

MOUNTING:

FASTENERS:

WIRING:

CERTIFICATION:
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TO ORDER FIXTURE:

1079 B- 
G- 
BR- 
Z- 
LZ -
DZ -
GT- 
P- 
TC-
R-
HG- 
M- 
WB-
WI-
W- 

W
C

SP
FL
WF

M
N

SPECIFICATION SHEET

FIXTURE ORDERING INFORMATION



SOLUTIONS FOR YOUR INDUSTRIAL NETWORKING CHALLENGES WWW.SIXNET.COM

UNMANAGED INDUSTRIAL ETHERNET SWITCHES

SL/SLX-5/8/9ES-1/2/3

PRODUCT DATASHEET

PRODUCT HIGHLIGHTS

  Slim packaging Þ ts on your DIN rail

  High performance and value

  Truly industrial hardened design

  Plug & play saves you time and money

REAL-TIME ETHERNET PERFORMANCE

  Fast wire-speed switching

  Intelligent message routing - No collisions!

  Ideal for any system

PLUG & PLAY SIMPLICITY

  Auto-sensing for speed and duplex

  Auto-mdi/mdix-crossover works with straight or 

crossed cables

  Auto-polarity corrects for crossed signals

TROUBLE FREE OPERATION

  Ultra-reliable 1,000,000+ hours MTBF

  Dual power inputs with industrial spike protection

  DIN rail or direct panel mounting

  

  -40 to 85°C operating range (SLX models)

The SL/SLX-5ES and SL/SLX-8/9ES are 5 and 8/9 

port industrial Ethernet switches that provide advanced 

performance that enables you to achieve real-time 

deterministic operation. These ruggedized switches are 

industrial hardened to provide superior reliability. They 

require no user setup and immediately start operating 

as soon as you power them up. Sixnet switches are 

designed to make your job easier, ensuring your system 

will keep running for many years to come.

Sixnet Knows Industrial

We have been designing industrial hardware such as 

Remote Terminal Units for over 30 years and have used 

this expertise to design the toughest Ethernet switches 

on the market. Don�t trust your critical communications 

to so-called industrial hardware from commercial 

switch manufacturers. Sixnet switches give you proven 

assurance that your system will keep running for

years to come.

SLX Model

SL Model

ITEM 509



SOLUTIONS FOR YOUR INDUSTRIAL NETWORKING CHALLENGES WWW.SIXNET.COM

331 Ushers Road � Ballston Lake, NY 12019 � USA
+1.518.877.5173 � Fax +1.518.877.8346 � sales@sixnet.com

Datasheet SL/SLX-5/8/9ES-1/2/3
Rev. June 05, 2009

SL/SLX-5/8/9ES-1/2/3UNMANAGED INDUSTRIAL ETHERNET SWITCHES SPECIFICATIONS

All speciÞ cations are subject to change. Consult factory for latest info.

ETHERNET PERFORMANCE

 Unmanaged with 5, 8 or 9 Ethernet ports

 Store & forward wire-speed switching

 Automatic address learning, aging and migration

 Full duplex operation with ß ow control (no collisions)

 All IEEE 802.3 Ethernet protocols supported 

 1024 MAC addresses supported 

 Memory bandwidth 3.2 Gbps

 Typical latency (varies on load)

   @ 100 Mbps: 5 s + frame time

   @ 10 Mbps: 16 s + frame time 

 Ethernet isolation 1500 VRMS 1 minute

ETHERNET PORTS

 Shielded RJ45 ports for 10/100BaseTX

   Auto-negotiation for 10 or 100 Mbps

   Auto- MDI/MDIX-crossover for either cable type

   Auto-polarity corrects for crossed +/- signals

 Fiber optic port speed 100BaseFX (100 Mbps)

 Fiber duplex operation: Full duplex

 Fiber wavelength: 1300 nm center (typical)

 Fiber max. distance (full duplex) (see web for details) 

   4 km for multimode 50 or 62.5/125 m (SC or ST)

   20 km for singlemode 9 or 10/125 m (SC or ST)

   40 km (long haul) or more (contact Sixnet)

ETHERNET COMPLIANCE

 IEEE 802.3 (10Mbps Ethernet supports legacy devices)

 IEEE 802.3u (Fast Ethernet 100Mbps for newer devices)

 IEEE 802.3x (Full-Duplex with Flow Control)

POWER INPUT

  Power input voltage: 10-30 VDC

  Redundant input terminals

  Input power (typical - all ports active at 100 Mbps) 

2.0 W (5-port without Þ ber)

3.0 W (5-port including 1 Þ ber)

4.0 W (8-port without Þ ber) 

5.0 W (9-port including 1 Þ ber)

  Transient protection: 15,000 watts peak

  Spike protection: 5,000 watts (10 times for 10 uS)

ENVIRONMENTAL

  Operating temperature

SL -5ES models: -10 to +60°C

SL -6/8/9 ES models: -40 to +60°C

SLX models: -40 to +85°C (cold startup at -40)

  Storage temperature: -40 to +85 °C

  Humidity (non-condensing) 5 to 95% RH

  Vibration and shock: IEC60068-2-6

MECHANICAL DRAWINGS

STANDARDS COMPLIANCE

  Electrical safety - UL508/CSA C22.2/14, EN61010-1, CE

  EMC - FCC part 15, ICES-003, EN55022, EN61000-6, CE

 Hazardous locations: UL1604/CSA C22.2/213 (Class I, Div. 2); 
EN60079-15 (Zone 2, Category 3), CE (ATEX)

  Maritime rated for marine & offshore per ABS

  Eye safety (Þ ber models) - IEC60825-1, Class 1; FDA 21 CFR 
1040.10 and 1040.11

PHYSICAL

  DIN rail or direct panel mounting

  Ingress protection: IP30 

  Case: UL94V0 Lexan (SL) or Aluminum (SLX)

  Weight:

   o  4 oz (0.11 kg) � SL-5ES

   o  6 oz (0.17 kg) � SLX-5ES, SL-8/9ES

   o  8 oz (0.23 kg) � SLX-8/9ES

  Dimensions � see mechanical diagram below

 ORDERING GUIDE

SLX-5ES-1 5 RJ45 10/100 ports

SLX-5ES-2SC 4 RJ45 ports and 1 mm Þ ber SC, 4 Km

SLX-5ES-2ST 4 RJ45 ports and 1 mm Þ ber ST, 4 Km

SLX-5ES-3SC 4 RJ45 ports and 1 sm Þ ber SC, 20 Km

SLX-5ES-3ST 4 RJ45 ports and 1 sm Þ ber ST, 20 Km

SLX-6ES-4/5 Dual Þ ber - see separate datasheet

SLX-8ES-1 8 RJ45 10/100 ports

SLX-8ES-6/7 Three Þ ber - see separate datasheet

SLX-9ES-2SC 8 RJ45 ports and 1 mm Þ ber SC, 4 Km

SLX-9ES-2ST 8 RJ45 ports and 1 mm Þ ber ST, 4 Km

SLX-9ES-3SC 8 RJ45 ports and 1 sm Þ ber SC, 20 Km

SLX-9ES-3ST 8 RJ45 ports and 1 sm Þ ber ST, 20 Km

SL- w/Lexan case and limited temperature 

ET-PS-024-02  2 Amp, AC to 24 VDC Power Supply

SP-ETH-2  Dual Ethernet port surge & lightning protector

Contact Sixnet for special or long haul Þ ber transeivers up to 120 Km.

3.26"

[8.28 cm]

4.20"

[10.67 cm]

1.00" [2.54 cm] for 5ES
1.50" [3.81 cm) for 8/9ES

3.72"

[9.45 cm]

3.00"

[7.62 cm]

SL with
Lexan Case

SLX with
Metal Case

3.79"

[9.63 cm]

4.50"

[11.43 cm]
4.00"

 [10.16 cm]

See the User Manual for a More Detailed Diagram 
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LCE/LCE-fx Setup Manual
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To reduce the risk of personal injury, electric shock, or damage to 
the equipment, remove the power cord to remove power from the 
server. Portions of the power supply and some internal circuitry 
remain active until AC power is removed.

Device components inside the system can reach high tempera-
tures! Do not open the system while in operation. Repairs may only 
be carried out by authorized, specially trained personnel. When in 
doubt, contact e:cue service.

To prevent the device from overheating, only operate it in well-
ventilated environment. Ventilation slots may not be obstructed. 
Do not install next to heat emitting sources or in a place subject to 
direct sunlight or excessive dust.

Installation and maintenance of this product must be performed by 
individuals who are knowledgeable about the procedures, precau-
tions and hazards associated with the product.

!

!

i

Security instructions

C
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About the Lighting Control Engine

Designed to control large and complex projects, the Lighting Control Engine 
(LCE) is a high performance server with the e:cue software suite pre-installed. As 
a central control unit this versatile lighting control server orchestrates all devices 
and fixtures within a project. The LCE is able to output DMX/RDM, e:net, and 
other protocols such as KiNet and Art-Net. This and the capability to integrate 
various audio/video, external triggering as well as other devices and content, the 
LCE is the ultimate solution for the most demanding projects. A built-in touch-
screen monitor on the front panel of the attractive, durable aluminum casing 
provides user interaction with custom graphic user interface designs. The LCE 
can be mounted in a 19-inch rack.

Differences LCE and LCEfx

LCE LCEfx

Video interfaces 1 x DVI 
1 x HDMI 
(VGA internal for touch-
screen)

2 x DVI 
1 x HDMI 
1 x Display Port 
(VGA internal for touch-
screen)

RS-232 interfaces 2 4

e:net interfaces 2 3
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Highlights

• Integrated touch-screen for control and monitoring

• Pre-installed e:cue Lighting Application Suite

• Reliable, uninterrupted operation

• Supports various Ethernet-based protocols

• Control of up to 65,536 DMX channels

• Easily mountable in a standard 19” rack

• Integration of media content

• 2 x RS232 (LCE), 4 x RS-232 (LCEfx)

• 16 digital dry contact inputs

• Ethernet (e:net)

• MIDI interface 

Delivery Content & Accessories

Included in the package

• e:cue System Manual Basic

• e:cue System Manual Advanced

• DIN A6 Setup Manual

• HDMI to DVI adapter

• Screw driver

• 2 m CAT5e SFTP cable

• AC power cord DE, UK, US

• Rack mount kit 

Optional accessories

• AC power cord AU PS.AC.0000.400

• AC power cord JP PS.AC.0000.500 
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Transport

Only transport the LCE in its original packaging. This protects the server from 
damage. Only unpack the LCE at its installation location. To protect the device 
against condensation water, unpack it and wait until all moisture remaining in the 
LCE has evaporated. Condensation can occur when the device is moved from a 
cold to a warm location.

Cleaning

To clean the device, disconnect it from the line power supply. Disconnect all 
devices connected to the server. Depending on the operating environment, the 
server interior must be cleaned. This cleaning may only be carried out by skilled 
personnel. Do not use any cleaning agents containing solvents (e.g. acetone, 
alcohol or thinner) or abrasives. The housing surface and touch-screen can be 
cleaned with a moist, lint-free cloth. Ensure that no water penetrates into the 
housing. Otherwise, this could damage the electronics.

Commissioning

Inspect the delivery content

Unpack the LCE and inspect all parts for completeness. Keep the packaging 
for use in case of further transport. If there is apparent damage to the device or 
parts are missing from the delivery scope, please contact e:cue service.

Set up the device

You can use the LCE as a desktop or rack-mounted device. As delivered, the 
server is configured as a desktop device. The hardware for mounting in a 19” 
rack is included in the delivery scope. To mount in a rack, fasten the rack brack-
ets and 19” installation brackets to the server. Then, fasten the brackets to the 
front and rear of the server rack.
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Rack mounting

min. 500 mm

max. 700 mm

 

 

Ensure that the server rack is sufficiently ventilated.
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Installation location
In case of desktop operation, place a non-slip pad beneath the server. This 
prevents damage to the server and the installation location.

• Do not obstruct the ventilation slots.

• There must be at least 10 cm distance to other devices or objects.

• Do not stack several devices on top of each other, otherwise this could lead 
to overheating.

• Install the server in a location where the device is protected against dust, 
heat, moisture and vibration.

• Only install the device in a vertical position. All other operating modes are 
prohibited. 
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ME2 connections

RS 232 - 9 pin male
       1

6 7 8 9

2 3 4 5

1:  nc
2:  RxD
3:  TxD
4:  nc

5:  GND  
6:  nc
7:  nc
8:  nc

9:  nc

MIDI

1:  nc
2:  nc
3:  nc
4:  IN+
5:  IN -

1:  nc
2:  Shield
3:  nc
4:  +5v
5:  IN 

IN OUT

5

4
3

2

1

1-16:  In (5..25 VDC) Inputs 0-15    
17:  +12 VDC out (max. 100mA)
18:  +12 VDC out (max. 100mA)
19:  GND
20:  GND

SPS (isolated opto-inputs)

Attention!
When using internal +12 VDC output, pay attention to 
the max. current rating (100mA).

Example for SPS connections
The +12 VDC connectors can be used to connect 
pushbuttons.  For this connect +12 VDC to one of the sixteen 
inputs with the pushbutton inbetween.

IN(0 ... 15)

+12 VDC OUT

S1
DT6
1
24

3

TO SPS

Pin 1Pin 20

G
N

D
V

D
C

MIDI 
In

MIDI 
Out

1

2
3

4

5

DMX

1:  GND
2:  DMX  -
3:  DMX  +
4:  nc
5:  nc
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MIDI/dry contact input configuration

Setup Hardware

Pins are from top to bottom: In0, In2, ..., In15, +12V, +12V, GND, GND

Connect LCE +12V with one of the Input pins (pin In0 to In15, usually through a 
push-button) for example (LCE) +12V --> push-button --> In1

i
These inputs are for dry contacts only, do no apply external voltage on 
the inputs, this can damage the input module!

Setup Software:

• In Programmer | Device Manager, add “Me2 Midi Interface” (category “Midi 
Device”; can be found via “Automatic Setup Wizard”)

• Also add “Me2 Input Module” (category “Terminals and Miscellaneous”; will 
NOT be found via “Automatic Setup Wizard”)

• Select “Me2 Input Module” in Device Manager to see the current Input status 
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Initial start up
Connect your devices to the server and connect with the line power supply. 
Once the line power supply is connected, the LCE switches on automatically. 
The front LED indicators light up in green. Red blinking of the LEDs indicates 
hard drive activity. You can now see on the touch-screen that the server has 
started.

For normal switching on of power, press the On switch on the left side of the 
LCE. Only switch off power to the LCE by shutting down the operating system. 
Disconnecting the operating voltage can lead a loss of data. If the operating 
system does not respond, press the Off switch on the LCE and keep pressed 
until the LCE switches itself off.

i
Change the Windows administrator password within six weeks after 
first startup. Otherwise the password will expire and cannot be reset 
anymore!

System Configuration

All steps shown here relate to the English version of Microsoft® Windows 7™. If 
you have a different language version, it is possible that expressions change. 
The default language of the operating system is English. 
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Open the menu in task bar and right-click on the “Touchmon” icon. 
 
 
 
 

 

Click on “4 points calibration”; a window opens for calibrating the touch-screen. 
Follow the instructions on the screen.

Setting the network address

 
 

To change the network address of one of the installed network cards, click on 
the “Start” icon and enter “Connections” in the search box.
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Select “View network connections” in the hit list. 
 

 

You now see all available connections. Right-click on the desired connection 
and select “Properties”.
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In this open window click on “Internet Protocol Version 4 (TCP/IPv4)”, then press 
the “Properties” button.

 

Enter the appropriate address for the network. Confirm your input by clicking on 
the “OK” button. You can close all windows now. The network connection is now 
configured.
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Adjust the Programmer’s network settings

Start “Programmer V5.3 Enterprise”. 
 

 

Click on “Extras” and select “Application Options”. 
 

In the menu, under the “Advanced” tab, you can specify which network card the 
programmer software e:net should output to. You can also specify this setting 
for the “ArtNet” and “KiNet” protocols. e:cue recommends only outputting one 
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protocol per network card.

Performing maintenance

Lighting Control Engine - System Configuration

This section contains instructions for maintaining the server hardware. Consult 
with e:cue before performing any of this work. Work on the server may only be 
performed by trained personnel and in compliance with the ESD guidelines. 
Non-compliance can cause damage to the system.

 

Open the server housing

To open the housing, remove the LCE  
from the 19” rack if necessary. Unfasten the six 
screws. The red cover can now be taken off as 
shown.

Replacing hard drives

Each hard drive can be removed by unfasten-
ing three screws. Only use hard drives for re-
placement that have been approved by e:cue.

Battery replacement

The server’s CMOS battery can be replaced if 
it is exhausted. Only use the same type of bat-
teries that e:cue has approved for use.
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Technical data

General data

Item number LCE EN.LC.9000000

Item number LCEfx EN.LC 9100000

Dimensions 504.5 x 487 x 132.4 mm/19.86 x 19.7 x 5.21 inch

Weight 12 kg/26.45 lbs

Power 100 … 240V AC, 600W

Operating/storage 
temperature

0 … 35° C/32 … 95° F

Operating / storage 
humidity

0 … 80%, non-condensing

Protection class IP20

Housing Steel, aluminum

Mounting Desktop, 19” mounting

Certifications CE

Engine

User interface Keyboard / mouse / touch-screen

Operating system Microsoft® Windows 7™ Ultimate

System connection 
ports

2 x e:net (RJ45 Ethernet)

Data storage LCE 2 x 250 GB SATA2 HDD (RAID1)

Data storage LCEfx 2 x 500 GB SATA2 HDD (RAID1)

Outputs LCE 2 x DMX512 (XLR5-Pin) 
2 x RS-232 (D-Sub9) 
1 x MIDI 
1 x DVI 
1 x Audio

Outputs LCEfx 2 x DMX512 (XLR5-Pin) 
4 x RS-232 (D-Sub9) 
1 x MIDI 
2 x DVI 
1 x Audio (RCA)
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Inputs LCE 1 x Audio 
1 x Video 
1x DMX512 (XLR5-Pin) 
2 x RS232 (D-Sub9) 
1 x MIDI 
16 x digital dry contact inputs

Inputs LCEfx 1 x Audio 
1 x Video 
1 x DMX512 (XLR5-Pin) 
4 x RS232 (D-Sub9) 
1 x MIDI 
16 x digital dry contact inputs

Display

Display format XGA (1024x768)
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Dimensions
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Appendix

LCE connections
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LCEfx connections
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SYSTEM WIRING DIAGRAM

17/03/2011

BL

WALL WASHER SHIELD AC XB

1 OF 1 1.0

TITLE :

NOT TO SCALE

DATE :

DWG. BY :

SCALE :

PAGE :

PRODUCTS :

Please check for the latest updates and changes on the TRAXON website.
© TRAXON TECHNOLOGIES, 2011. ALL RIGHTS RESERVED.

WWW.TRAXONTECHNOLOGIES.COM
VER :

MAX. NUMBER OF FIXTURES: 32 MAX. DAISY CHAIN LENGTH: 300 METERS

DMX IN

MAX. 100 METERS MAX. 100 METERS

DATA INJECTOR
XB.AC.2300000

DATA INJECTOR
XB.AC.2300000

WASHER SHIELD AC XB

WASHER SHIELD AC XB

MAX. 100 METERS

CONTINUE DMX TO NEXT CHAIN MAX. 100 METERS

END CAP IP66
XB.AC.2304000

FOR 5-PIN SOCKET

5-PIN PLUG IP66
XB.AC.2302000

5-PIN SOCKET IP66
XB.AC.2303000

MAX. NUMBER OF FIXTURES: 32 MAX. DAISY CHAIN LENGTH: 300 METERS
AC IN 

AC IN 

OUT

DATA IN

POWER OUT

DATA IN

POWER OUT

END CAP IP66
XB.AC.2308000
FOR 5-PIN PLUG

RJ45 END CAP IP66

3-PIN SOCKET IP66
XB.AC.2306000

CABLE A CABLE B CABLE C

CABLE CCABLE B

SJTW 5C AWG14 (XE.ID.9999911, 100m) (UL)
H07RN-F 5G 1.5mm2 (XE.ID.9999910, 100m) (CE)

and

CABLE A

SJTW 3C AWG14 (XE.IF.9999911, 100m) (UL)
H07RN-F 3G 1.5mm2 (XE.IF.9999910, 100m) (CE)

OUTIN OUTIN OUTIN

OUTIN OUTIN OUTIN

5

20

100
5

20

100

32

32

24
32

30

11

32

32

32
22

21

12
5

20

100

19

16

4

32

32

32

220 - 240V

120V

100V

* Cable length between fixtures: 1 meter

AC IN voltage

CABLE C
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to first fixture (m)
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Data Injector daisy chain*

Wall Washer 
Shield XB-18
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Shield XB-36





Specification Section 16441

Panelboards





CIRCUIT DIRECTORY

1
LTS, ELECTRICAL ROOM

2
REC. ELECTRICAL ROOM

3
LTS, INFLUENT SCREENING ROOM

4
LTS, INFLUENT SCREENING ROOM

5
EMERGENCY LTS, INFLUENT SCREENING

6
REC, INFLUENT SCREENING ROOM

ROOM

7
CHANNEL, LTS AND REC

8
EXTERIOR LIGHTS

9
MAIN GATE (SWING), GCR-12075A

10
NW GATE #1, GCR-12077

11
MAIN GATE (SWING), GCR-12075A

12
NW GATE #1, GCR-12077

13
MAIN GATE (SWING), GCR-12075A

14
NW GATE #1, GCR-12077

15
SPARE

16
SPARE

17 18

19
SCRP (CONTROL PANEL) SCRP-12000

20
SPARE

21
SAMPLER, SAMP-12001

22
SPARE

23
MAIN ENTRANCE PEDESTRIAN GATE

24

25
SOUTH ENTRANCE PEDESTRIAN GATE

26
SPARE

27
HEAT PUMP, HP-12001, FCU-12001

28
SPARE

29
HEAT PUMP, HP-12001, FCU-12001

30
SPARE

31
HOT BOX

32
NW #2 GATE CONTROLLER

33
SPARE

34

35
SPARE

36

37
HEATER / FCU

38

39
HEATER / FCU

40

41 42

Panel: PBD-12006E Fed From: Voltage: 120/208 Phase: 3 Phase 4 Wire

Prepared by: Magnum Electric Service, Inc.   (509) 783-7411





Time clock settings:

Since it's an astronomical clock set for dusk to dawn operation, the only settings necessary were
the current date and time. This was done by a city employee.
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	Text10: 
	Distribution: [4]
	LED Wattage: [160LA ]
	Voltage: [UNIV]
	Mounting: [1]
	LED Selection: [ NW]
	Prefix: [EH19L]
	Height: [20]
	Drilling: [D1]
	Finish: [BRA]
	Options: [ ]
	Size: [4]
	Gauge: [11]
	Notes: To replace existing sidewalk lights
	Job: Wenatchee Waste Water Treatment Plant
	Type: Undesignated
	Options2: [ ]


