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LIB System for UPS ς U6A4 
 

Installation Manual for End Customers 
(136S, 128S, 112S, 104S, 96S, 80S) 
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/ƻǇȅǊƛƎƘǘ ϭ нлнн {!a{¦bD {5L /ƻΦΣ [ǘŘΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ 

 

¢Ƙƛǎ ŘƻŎǳƳŜƴǘ Ŏƻƴǘŀƛƴǎ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ ƛǎ ǘƘŜ ǇǊƻǇŜǊǘȅ ƻŦ {!a{¦bD {5L /ƻΦΣ [ǘŘΦΣ ŀƴŘ ǇǊƻǾƛŘŜǎ ŦƻǊ ǘƘŜ ǎƻƭŜ 
ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ƻǇŜǊŀǘƛƻƴΣ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǇǊƻŘǳŎǘǎ ƻŦ {!a{¦bD {5L /ƻΦΣ [ǘŘΦ bƻ ǇŀǊǘ ƻŦ 
ǘƘƛǎ ǇǳōƭƛŎŀǘƛƻƴ ƛǎ ǘƻ ōŜ ǳǎŜŘ ŦƻǊ ŀƴȅ ƻǘƘŜǊ ǇǳǊǇƻǎŜΣ ŀƴŘ ƛǘ ƛǎ ƴƻǘ ǘƻ ōŜ ǊŜǇǊƻŘǳŎŜŘΣ ŎƻǇƛŜŘΣ ŘƛǎŎƭƻǎŜŘΣ 
ǘǊŀƴǎƳƛǘǘŜŘΣ ǎǘƻǊŜŘ ƛƴ ŀ ǊŜǘǊƛŜǾŀƭ ǎȅǎǘŜƳΣ ƻǊ ǘǊŀƴǎƭŀǘŜŘ ƛƴǘƻ ŀƴȅ ƘǳƳŀƴ ƻǊ ŎƻƳǇǳǘŜǊ ƭŀƴƎǳŀƎŜΣ ƛƴ ŀƴȅ ŦƻǊƳΣ ōȅ 
ŀƴȅ ƳŜŀƴǎΣ ƛƴ ǿƘƻƭŜ ƻǊ ƛƴ ǇŀǊǘΣ ǿƛǘƘƻǳǘ ǇǊƛƻǊ ǿǊƛǘǘŜƴ ŎƻƴǎŜƴǘ ƻŦ {!a{¦bD {5L /ƻΦΣ [ǘŘΦ 

!ƭǘƘƻǳƎƘ ŜǾŜǊȅ ǇƻǎǎƛōƭŜ ŜŦŦƻǊǘ Ƙŀǎ ōŜŜƴ ƳŀŘŜ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΣ {!a{¦bD {5L /ƻΦΣ 
[ǘŘΦ ŀǎǎǳƳŜǎ ƴƻ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ŜǊǊƻǊǎ ǘƘŀǘ Ƴŀȅ ŀǇǇŜŀǊ ƘŜǊŜƛƴΦ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ǎǳōƧŜŎǘ ǘƻ ŎƘŀƴƎŜ 
ǿƛǘƘƻǳǘ ƴƻǘƛŎŜΦ  
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{ŀŦŜǘȅ LƴǎǘǊǳŎǘƛƻƴǎ 

wŜŀŘ ŀƴŘ Ŧƻƭƭƻǿ ǘƘŜǎŜ ƛƴǎǘǊǳŎǘƛƻƴǎΗ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊŜŎŀǳǘƛƻƴǎ ŀǊŜ ƛƴǘŜƴŘŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǳǎŜǊΩǎ ǎŀŦŜǘȅ ŀƴŘ ǘƻ ǇǊŜǾŜƴǘ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǇǊƻǇŜǊǘȅ ŘŀƳŀƎŜΦ .ŜŦƻǊŜ 
ƛƴǎǘŀƭƭƛƴƎΣ ƘŀƴŘƭƛƴƎΣ ƻǊ ƻǇŜǊŀǘƛƴƎ ǘƘƛǎ ǇǊƻŘǳŎǘΣ ōŜ ǎǳǊŜ ǘƻ ǊŜŀŘ ŀƭƭ ǎŀŦŜǘȅ ƛƴǎǘǊǳŎǘƛƻƴǎ ƛƴ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ŦƻǊ ǇǊƻǇŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 

 

DANGER 

CŀƛƭǳǊŜ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ǘƘŀǘ ƘŀǾŜ ǘƘƛǎ ǎȅƳōƻƭ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ŀ ǎŜǊƛƻǳǎ ŀŎŎƛŘŜƴǘΣ 
ŎŀǳǎƛƴƎ ŘŜŀǘƘ ƻǊ ŀ ǎŜǾŜǊŜ ƛƴƧǳǊȅΦ  

 

 

WARNING 

CŀƛƭǳǊŜ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ǘƘŀǘ ƘŀǾŜ ǘƘƛǎ ǎȅƳōƻƭ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ŀ ǎŜǊƛƻǳǎ ŀŎŎƛŘŜƴǘΣ 
ŎŀǳǎƛƴƎ ŀ ǎŜǾŜǊŜ ƛƴƧǳǊȅΦ 

 

 

CAUTION 

CŀƛƭǳǊŜ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ǘƘŀǘ ƘŀǾŜ ǘƘƛǎ ǎȅƳōƻƭ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ƳƛƴƻǊ ƻǊ ƳƻŘŜǊŀǘŜ 
ƛƴƧǳǊȅΦ 

 

 

NOTICE 

tǊƻǾƛŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴǎƛŘŜǊŜŘ ƛƳǇƻǊǘŀƴǘ ōǳǘ ƴƻǘ ƘŀȊŀǊŘπǊŜƭŀǘŜŘΦ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƭŀǘŜǎ Ƴŀƛƴƭȅ 
ǘƻ ŜǉǳƛǇƳŜƴǘ ƻǊ ǇǊƻǇŜǊǘȅ ŘŀƳŀƎŜ ƛŦ ƴƻǘ ŦƻƭƭƻǿŜŘΦ 

 

 

Important 

LƴŘƛŎŀǘŜǎ ǾŀƭǳŀōƭŜ ǘƛǇǎ ŦƻǊ ƻǇǘƛƳŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ǇǊƻǇŜǊ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘΦ 
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DŜƴŜǊŀƭ LƴǎǘǊǳŎǘƛƻƴǎ 

.Ŝ ŀǿŀǊŜ ǘƘŀǘ ŀ ōŀǘǘŜǊȅ ǎȅǎǘŜƳ ǇǊŜǎŜƴǘǎ ŀ ǎŜǊƛƻǳǎ Ǌƛǎƪ ƻŦ ŜƭŜŎǘǊƛŎŀƭ ǎƘƻŎƪΣ ŀǊŎ ŦƭŀǎƘΣ ŀƴŘ ƻǘƘŜǊ ƘŀȊŀǊŘǎ ǿƘŜƴ ƴƻǘ ǎǿƛǘŎƘŜŘ ƻǊ 
ƻǇŜǊŀǘŜŘ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ Ƴŀƴǳŀƭ ŀƴŘ ƻǘƘŜǊ ǎǳǇǇƭŜƳŜƴǘŀƭ ŘƻŎǳƳŜƴǘŀǘƛƻƴΦ Cƻƭƭƻǿ ŀƭƭ ǎŀŦŜǘȅ ǇǊŜŎŀǳǘƛƻƴǎ ǿƘƛƭŜ ƛƴǎǘŀƭƭƛƴƎΣ 
ƘŀƴŘƭƛƴƎΣ ƻǊ ƻǇŜǊŀǘƛƴƎ ŀƴȅ ǇŀǊǘ ƻŦ ǘƘŜ ōŀǘǘŜǊȅ ǎȅǎǘŜƳΦ  

· wŜƳƻǾŜ ǿŀǘŎƘŜǎΣ ƧŜǿŜƭǊȅΣ ǊƛƴƎǎΣ ŀƴŘ ƻǘƘŜǊ ƳŜǘŀƭƭƛŎ ƛǘŜƳǎΦ 
· ¦ǎŜ ǘƻƻƭǎ ǿƛǘƘ ƛƴǎǳƭŀǘŜŘ ǎǿƛǘŎƘŜǎ ǘƻ ŀǾƻƛŘ ƛƴŀŘǾŜǊǘŜƴǘ ǎƘƻǊǘ ŎƛǊŎǳƛǘǎΦ  
· ²ŜŀǊ ǇǊƻǇŜǊ ǇŜǊǎƻƴŀƭ ǇǊƻǘŜŎǘƛǾŜ ŜǉǳƛǇƳŜƴǘΦ  
· 5ƻ ƴƻǘ ǊŜǎǘ ƻǊ ǇƭŀŎŜ ǘƻƻƭǎ ƻǊ ŀƴȅ ƻǘƘŜǊ ƳŜǘŀƭ ǇŀǊǘǎ ƻƴ ŀƴȅ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ ōŀǘǘŜǊȅ ǎȅǎǘŜƳΦ  
· 5ƛǎŎƻƴƴŜŎǘ ǘƘŜ ŎƘŀǊƎƛƴƎ ǎƻǳǊŎŜ ŀƴŘκƻǊ ƭƻŀŘ ōŜŦƻǊŜ ŎƻƴƴŜŎǘƛƴƎ ƻǊ ŘƛǎŎƻƴƴŜŎǘƛƴƎ ǇƻǿŜǊ ǘŜǊƳƛƴŀƭǎΦ  
· ¦ǎŜ ǇǊƻǇŜǊ ƭƛŦǘƛƴƎ ƳŜŀƴǎ ǿƘŜƴ ƳƻǾƛƴƎ ōŀǘǘŜǊƛŜǎΦ  
· .ŀǘǘŜǊƛŜǎ Ƴǳǎǘ ōŜ ǎǿƛǘŎƘŜŘΣ ǘǊŀƴǎǇƻǊǘŜŘ ŀƴŘ ǊŜŎȅŎƭŜŘ ƻǊ ŘƛǎŎŀǊŘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ŦŜŘŜǊŀƭΣ ǎǘŀǘŜ ŀƴŘ ƭƻŎŀƭ ǊŜƎǳƭŀǘƛƻƴǎΦ 
wŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ ƛƴ ǘƘƛǎ Ƴŀƴǳŀƭ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎ ƻƴ ŘƛǎǇƻǎŀƭ ŀƴŘ ǊŜŎȅŎƭƛƴƎΦ  

· 5ƻ ƴƻǘ ƻǇŜƴ ƻǊ ƳǳǘƛƭŀǘŜ ǘƘŜ ōŀǘǘŜǊƛŜǎΦ  
· hƴƭȅ ŀǳǘƘƻǊƛȊŜŘΣ ǇǊƻǇŜǊƭȅ ǘǊŀƛƴŜŘ ŀƴŘ ǉǳŀƭƛŦƛŜŘ ǘŜŎƘƴƛŎƛŀƴǎ ǎƘƻǳƭŘ ǇŜǊŦƻǊƳ ƳŀƛƴǘŜƴŀƴŎŜΦ  
· hƴƭȅ ǉǳŀƭƛŦƛŜŘ ǇŜǊǎƻƴƴŜƭ ǿƘƻ ŀǊŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜ ōŀǘǘŜǊƛŜǎ ŀƴŘ ǎŀŦŜǘȅ ǇǊŜŎŀǳǘƛƻƴǎ ǎƘƻǳƭŘ ƛƴǎǘŀƭƭŜǊ Ƴŀƛƴǘŀƛƴ ǘƘŜ ōŀǘǘŜǊȅ 
ǎȅǎǘŜƳΦ 

· 5ƻ ƴƻǘ ŀƭƭƻǿ ǳƴŀǳǘƘƻǊƛȊŜŘ ǇŜǊǎƻƴƴŜƭ ǘƻ ŎƻƴǘŀŎǘ ǘƘŜ ōŀǘǘŜǊƛŜǎΦ 

 

DANGER 

CŀƛƭǳǊŜ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ǘƘŀǘ ƘŀǾŜ ǘƘƛǎ ǎȅƳōƻƭ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ŀ ǎŜǊƛƻǳǎ ŀŎŎƛŘŜƴǘΣ 
ŎŀǳǎƛƴƎ ŘŜŀǘƘ ƻǊ ǎŜǾŜǊŜ ƛƴƧǳǊȅΦ  

 

{ŀŦŜǘȅ tǊŜŎŀǳǘƛƻƴǎ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊŜŎŀǳǘƛƻƴǎ ǇǊƻǾƛŘŜ ƎŜƴŜǊŀƭ ǎŀŦŜǘȅ ƎǳƛŘŜƭƛƴŜǎ ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ŦƻƭƭƻǿŜŘ ǿƘŜƴ ǿƻǊƪƛƴƎ ǿƛǘƘ ƻǊ ƴŜŀǊ ǘƘŜ 9ƴŜǊƎȅ 
{ǘƻǊŀƎŜ {ȅǎǘŜƳ ό9{{ύΦ /ƻƳǇƭŜǘŜ ǎŀŦŜǘȅ ǇŀǊŀƳŜǘŜǊǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎ ŀǊŜ ǎƛǘŜπǎǇŜŎƛŦƛŎ ŀƴŘ ǎƘƻǳƭŘ ōŜ ŘŜǾŜƭƻǇŜŘ ōȅ ǘƘŜ ŎǳǎǘƻƳŜǊ ŦƻǊ 
ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƛǘŜΦ 

· wŜǾƛŜǿ ŀƴŘ ǊŜŦŜǊ ǘƻ ŀƭƭ ǎŀŦŜǘȅ ǿŀǊƴƛƴƎǎ ŀƴŘ Ŏŀǳǘƛƻƴǎ ƛƴ ǘƘƛǎ Ƴŀƴǳŀƭ ōŜŦƻǊŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 
· .ǳƛƭŘ ŀ ŎƭŜŀǊΣ ǇŜǊƳŀƴŜƴǘΣ ǊŜǎǘǊƛŎǘŜŘ ŀŎŎŜǎǎ ŀǊŜŀ ŀǊƻǳƴŘ ǘƘŜ ǎȅǎǘŜƳΦ 
· hƴƭȅ ŀǳǘƘƻǊƛȊŜŘΣ ŀŘŜǉǳŀǘŜƭȅ ǘǊŀƛƴŜŘ ŜƭŜŎǘǊƛŎŀƭ ƻǇŜǊŀǘƻǊǎ ǎƘƻǳƭŘ ōŜ ŀōƭŜ ǘƻ ŀŎŎŜǎǎ ǘƘŜ ǎȅǎǘŜƳΦ 

¢ƘŜ ƛƴǘŜǊƛƻǊ ŘŜǎƛƎƴ ƻŦ ǘƘƛǎ ŜǉǳƛǇƳŜƴǘ Ƴǳǎǘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀ άƴƻπƎƻ ŀǊŜŀέ ŜȄŎŜǇǘ ŦƻǊ ƴƻƴπǉǳŀƭƛŦƛŜŘ ǇŜǊǎƻƴƴŜƭ ǿƘƻ ŀǊŜ ŦŀƳƛƭƛŀǊ 
ǿƛǘƘ ǘƘŜ ōŀǘǘŜǊƛŜǎ ŀƴŘ ǎŀŦŜǘȅ ǇǊŜŎŀǳǘƛƻƴǎΣέ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƭƻŎŀǘƛƻƴΦ /ƻƴǎǳƭǘ ƭƻŎŀƭ ŎƻŘŜǎ ŀƴŘ ŀǇǇƭƛŎŀōƭŜ ǊǳƭŜǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎ 
ǘƻ ŘŜǘŜǊƳƛƴŜ ǇŜǊƳƛǘ ǊŜǉǳƛǊŜƳŜƴǘǎΦ LŦ ǊŜǉǳƛǊŜŘΣ ƳŀǊƪ ŜƴŎƭƻǎǳǊŜǎ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ōŜŦƻǊŜ ōŜƎƛƴƴƛƴƎ ǿƻǊƪΦ 

The

 

NOTICE 

This product shall be installed in a restricted access area where only the qualified personnel who are 
trained and have the knowledge of the product and the related safety precautions of the installation 
manual.  
 
άwŜǎǘǊƛŎǘŜŘ ŀŎŎŜǎǎ ŀǊŜŀέ ƛǎ area accessible only to the electrically skilled persons and electrically 
instructed persons with the proper authorization. 
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5ƛǎŎƭŀƛƳŜǊ 
{ŀƳǎǳƴƎ {5L ƛǎ ƎƛǾŜƴ ŀƴ ŜȄŜƳǇǘƛƻƴ ŦǊƻƳ ǿŀǊǊŀƴǘȅ ŦƻǊ ŘŜŦŜŎǘ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀ ōŀǘǘŜǊȅ ŦŀƛƭǳǊŜ ŦƻǊ ǘƘŜ 

ŦƻƭƭƻǿƛƴƎ ǊŜŀǎƻƴǎΣ ŀƴŘ ŎƻƴǎŜǉǳŜƴǘ Ŏƻǎǘǎ ŀƴŘ ƭƛŀōƛƭƛǘƛŜǎ ŀǊŜ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ ǳǎŜǊΦ  

 
1) Cŀǳƭǘǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ƴƻǘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ Ƴŀƴǳŀƭǎ ό.ŀǘǘŜǊȅ {ǇŜŎƛŦƛŎŀǘƛƻƴΣ Lƴǎǘŀƭƭŀǘƛƻƴ aŀƴǳŀƭΣ hǇŜǊŀǘƛƻƴ ŀƴŘ 

aŀƛƴǘŜƴŀƴŎŜ aŀƴǳŀƭΣ {ŀŦŜǘȅ ϧ hǇŜǊŀǘƛƻƴ /ƘŜŎƪǎƘŜŜǘύ ǇǊƻǾƛŘŜŘ ōȅ {ŀƳǎǳƴƎ {5L 

2) .ŀǘǘŜǊȅ Ŧŀǳƭǘǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ƛƴŀŘŜǉǳŀǘŜ ǎǘƻǊŀƎŜ ŀƴŘ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ 

3) .ŀǘǘŜǊȅ Ŧŀǳƭǘǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ŀǊōƛǘǊŀǊȅ ƛƴǎǘŀƭƭŀǘƛƻƴ ǿƛǘƘƻǳǘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ Lƴǎǘŀƭƭŀǘƛƻƴ aŀƴǳŀƭ 

4) 5ƛǊŜŎǘκƛƴŘƛǊŜŎǘ ōŀǘǘŜǊȅ Ŧŀǳƭǘǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ƴƻǘ ŦƻƭƭƻǿƛƴƎ hǇŜǊŀǘƛƻƴ ŀƴŘ aŀƛƴǘŜƴŀƴŎŜ aŀƴǳŀƭ 

5) .ŀǘǘŜǊȅ Ŧŀǳƭǘǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ƻǇŜǊŀǘƛƻƴ ǿƛǘƘƻǳǘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛƴǎǇŜŎǘƛƻƴ ƻǊ ƻǇŜǊŀǘƛƻƴ ŀǇǇǊƻǾŀƭ ƻŦ {ŀƳǎǳƴƎ {5L 

6) LƴŀŘŜǉǳŀǘŜ ōŀǘǘŜǊȅ ƻǇŜǊŀǘƛƻƴ ƻǊ ƳƛǎƘŀƴŘƭƛƴƎ 

7) hǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ōŀǘǘŜǊȅ ǎȅǎǘŜƳ ǳƴŘŜǊ ŀƴ ƛƴŀŘŜǉǳŀǘŜ ŀƛǊπŎƻƴŘƛǘƛƻƴƛƴƎ ǎȅǎǘŜƳ 

8) 5ƛǎŀǎǎŜƳōƭȅ ƻǊ ƳƻŘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ōŀǘǘŜǊȅ ǎȅǎǘŜƳ ōȅ ŀƴ ǳƴŀǳǘƘƻǊƛȊŜŘ ŜƴƎƛƴŜŜǊ 

9) tǊƻŘǳŎǘ ŘŀƳŀƎŜ ŎŀǳǎŜŘ ōȅ ǳƴŦƻǊŜǎŜŜƴ ƴŀǘǳǊŀƭ ŘƛǎŀǎǘŜǊǎ 

10) tǊƻŘǳŎǘ ŘŀƳŀƎŜ ŎŀǳǎŜŘ ōȅ ŀōƴƻǊƳŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴ ϧ ƻǇŜǊŀǘƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘǎ ƛƴŎƭǳŘƛƴƎ ŦƭƻƻŘƛƴƎ ϧ ŎƻƴŘŜƴǎŀǘƛƻƴ 

11) ¦ǎŜ ǘƘŜ ōŀǘǘŜǊȅ ǎȅǎǘŜƳ ŦƻǊ ǇǳǊǇƻǎŜǎ ǘƘŀǘ ƘŀǾŜ ƴƻǘ ōŜŜƴ ŘƛǎŎǳǎǎŜŘ ƛƴ ŀŘǾŀƴŎŜ 

12) 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ ōŀǘǘŜǊȅ ǎȅǎǘŜƳ ǳƴŘŜǊ ŎƻƴŘƛǘƛƻƴǎ ǘƘŀǘ ƘŀǾŜ ƴƻǘ ōŜŜƴ ŘƛǎŎǳǎǎŜŘ ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ {ŀƳǎǳƴƎ {5L 

 

wŜŎȅŎƭƛƴƎ ϧ 5ƛǎǇƻǎŀƭ DǳƛŘŜ 

If the battery to be disposed is reused (including disassembly and repair), distributed, or arbitrarily disposed without 

notice, the customer shall take all necessary measures at the request of the SDI and compensate the SDI for all 

damages caused by the act above. 
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.ŀǘǘŜǊȅ {ȅǎǘŜƳ IŀƴŘƭƛƴƎ LƴǎǘǊǳŎǘƛƻƴǎ 

1) It is strictly prohibited to disassemble/modify the products without the consent of Samsung SDI. 

2) It is strictly prohibited to use the battery system for purposes that have not been agreed in advance. 

Samsung SDI is not responsible for any consequent tangible/intangible losses. 

3) Lƴ ǘƘŜ ŀǊŜŀ ǿƘŜǊŜ ¦[мфто ŎŜǊǘƛŦƛŎŀǘƛƻƴ ƛǎ ŀǇǇƭƛŜŘΣ ¢ƻ ǇǊŜǾŜƴǘ ǘƘŜ ōŀǘǘŜǊȅ ŘŀƳŀƎŜ ŦǊƻƳ ŜȄǇŜǊƛŜƴŎƛƴƎ ǘǊŀƴǎƛŜƴǘ ǾƻƭǘŀƎŜ 

ǎǳǊƎŜǎΣ ǇǊƻǘŜŎǘƛǾŜ ŘŜǾƛŎŜǎ ǎǳŎƘ ŀǎ ŀ {t5 ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǎȅǎǘŜƳΦ !ƴŘ ǘƘŜ ǇǊƻǘŜŎǘƛǾŜ ŘŜǾƛŎŜǎ ǊŜǉǳƛǊŜ ŀ ǊŜƎǳƭŀǊ 

ƛƴǎǇŜŎǘƛƻƴΦ LŦ ǘƘŜ ŘŜǾƛŎŜ ǎǘŀǊǘǎ ǇǊƻǘŜŎǘƛƻƴ ƻǇŜǊŀǘƛƻƴΣ ŘƛǎŎƻƴǘƛƴǳŜ ōŀǘǘŜǊȅ ǳǎŜ ŀƴŘ ƛƴǎǇŜŎǘ ǘƘŜ ŜƴǘƛǊŜ ǎȅǎǘŜƳΦ LŦ ƴƻ 

ŀōƴƻǊƳŀƭƛǘȅ ƛǎ ŦƻǳƴŘΣ ōŀǘǘŜǊȅ ǳǎŜ Ŏŀƴ ōŜ ǊŜπŎƻƴǘƛƴǳŜŘΦ ¢ƘŜ {t5 ǎƘƻǳƭŘ ōŜ ŀ ǇǊƻŘǳŎǘ ŀŎǉǳƛǊŜŘ ¦[мппф ŎŜǊǘƛŦƛŎŀǘƛƻƴ ŀƴŘ 

ǎƘŀƭƭ ƳŜŜǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ 

π {t5 ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ŀǎ ǘȅǇŜ мΦ Lƴ ǘƘŜ h±/LLL ŀǊŜŀΣ .ŀǘǘŜǊȅ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ōŜ ƭƻǿŜǊŜŘ ǘƻ h±/LL 

π ²ƘŜǘƘŜǊ ƛǘ ƛǎ ŀǇǇƭƛŜŘ ǘƻ !/ ƻǊ 5/ ǎǘŀƎŜΣ {t5 ǎƘƻǳƭŘ ōŜ ŀǇǇƭƛŜŘ ǘƻ ƭƻǿŜǊ 5/ ǘǊŀƴǎƛŜƴǘ ǾƻƭǘŀƎŜ ǘƻ ƭŜǎǎ ǘƘŀƴ пΣллл±Φ 

π ±twό±ƻƭǘŀƎŜ tǊƻǘŜŎǘƛƻƴ wŀǘƛƴƎύ Υ пΣллл± ό{ƻ ǘƘŀǘ ǘƘŜ 5/ ǘǊŀƴǎƛŜƴǘ ǾƻƭǘŀƎŜ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ пллл ±Φύ 

π a/h±ό¢ƘŜ ƳŀȄƛƳǳƳ Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƴƎ ǾƻƭǘŀƎŜύ Υ слл± ƻǊ ƘƛƎƘŜǊ 

π Lb όbƻƳƛƴŀƭ ŘƛǎŎƘŀǊƎŜ ŎǳǊǊŜƴǘύ Υ млƪ! ƻǊ ƘƛƎƘŜǊ 

π {//wό{ƘƻǊǘ ŎƛǊŎǳƛǘ ŎǳǊǊŜƴǘ ǊŀǘƛƴƎ ǘŜǎǘύ Υ нрƪ! ƻǊ ƘƛƎƘŜǊ 
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tŜǊǎƻƴƴŜƭ ŀƴŘ 9ǉǳƛǇƳŜƴǘ ²ŀǊƴƛƴƎǎ 

tŜǊǎƻƴƴŜƭ ƛƴ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜ ōŀǘǘŜǊȅ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ōŜ ŀǿŀǊŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƘŀȊŀǊŘǎΥ 

 

WARNINGτSHOCK HAZARD 
5ƻ ƴƻǘ ƳŀƪŜ ŎƻƴǘŀŎǘ ǿƛǘƘ ƘƛƎƘ ǾƻƭǘŀƎŜ ǎȅǎǘŜƳ ŎƻƴƴŜŎǘƻǊǎ ƻǊ ǘŜǊƳƛƴŀƭǎΦ 5ƻ ƴƻǘ ƻǇŜƴ ǘƘŜ ŜƴŎƭƻǎǳǊŜ ŘƻƻǊǎ 
ǳƴƭŜǎǎ ǇǊƻǇŜǊ ƭƻŎƪ ƻǳǘκǘŀƎ ƻǳǘ ǇǊƻŎŜŘǳǊŜǎ ŀƴŘ ǊŜƭŀǘŜŘ ǘǊŀƛƴƛƴƎǎ ƘŀǾŜ ōŜŜƴ ŦƻƭƭƻǿŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ 
ǘƘŜ ƭƻŎŀƭ ŎƻŘŜǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎΦ 

 

 

WARNINGτARC FLASH HAZARD 
¢ƘŜǊŜ ƛǎ ŀƴ ŀǊŎ ŦƭŀǎƘ ƘŀȊŀǊŘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀƭƭ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘΦ ¢ƘŜǊŜ ƛǎ ŀ ǎŜǊƛƻǳǎ Ǌƛǎƪ ƻŦ ŀǊŎ ŦƭŀǎƘ 
ǊŜƭŀǘƛƴƎ ǘƻ ŀƴȅ ŜǉǳƛǇƳŜƴǘ ƳƻŘƛŦƛŎŀǘƛƻƴ όŜΦƎΦ ƻǇŜƴƛƴƎ ŘƻƻǊǎύΦ {ŜǊƛƻǳǎ ƛƴƧǳǊƛŜǎ Ŏŀƴ ƻŎŎǳǊ ƛƴ ŀǊŎ ŦƭŀǎƘ 
ƛƴŎƛŘŜƴǘǎΦ !ǇǇǊƻǇǊƛŀǘŜ ǘǊŀƛƴƛƴƎ ƛǎ ǊŜǉǳƛǊŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ƭƻŎŀƭ ŎƻŘŜǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎΦ 

 

WARNINGτFIRE HAZARD 
CƛǊŜ Ƴŀȅ ƻŎŎǳǊ ǳƴŘŜǊ ŎŜǊǘŀƛƴ Ŧŀǳƭǘ ŎƻƴŘƛǘƛƻƴǎΦ 

Lƴ ŎŀǎŜ ƻŦ ŦƛǊŜ ƛƴǾƻƭǾƛƴƎ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘΣ ǳǎŜ ƻƴƭȅ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ŦƛǊŜ ŜȄǘƛƴƎǳƛǎƘŜǊǎ ƻǊ ǘƘƻǎŜ ŀǇǇǊƻǾŜŘ 
ŦƻǊ ǳǎŜ ƛƴ ŦƛƎƘǘƛƴƎ ŜƭŜŎǘǊƛŎŀƭ ŦƛǊŜǎΦ 

 

CAUTIONτPINCH POINTS 
aǳƭǘƛǇƭŜ ǇƛƴŎƘ Ǉƻƛƴǘǎ ŀǊŜ ǇǊŜǎŜƴǘ ƛƴ Ƴƻǎǘ ǎȅǎǘŜƳ ŎƻƳǇƻƴŜƴǘǎΦ .Ŝ ŀǿŀǊŜ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀ ǎŜǊƛƻǳǎ Ǌƛǎƪ ƻŦ 
ƛƴƧǳǊȅ ǿƘƛƭŜ ǿƻǊƪƛƴƎ ŀǊƻǳƴŘ ŀƴŘ ƛƴ ŜǉǳƛǇƳŜƴǘ ŜƴŎƭƻǎǳǊŜǎΦ 

 

CAUTIONτSTATIC SENSITIVE 
9ƭŜŎǘǊƻƴƛŎ ŀǇǇƭƛŀƴŎŜǎ Ŏŀƴ ōŜ ŘŀƳŀƎŜŘ ōȅ ŜƭŜŎǘǊƻǎǘŀǘƛŎ ŘƛǎŎƘŀǊƎŜΦ tǊƻǇŜǊ ƘŀƴŘƭƛƴƎ ǇǊƻŎŜŘǳǊŜǎ ŀǊŜ 
ǊŜǉǳƛǊŜŘΦ .Ŝ ǎǳǊŜ ǘƻ ǿŜŀǊ ŀ ƎǊƻǳƴŘŜŘ ŀƴǘƛπǎǘŀǘƛŎ ǿǊƛǎǘ ǎǘǊŀǇ ŀƴŘ ǘƻ ŘƛǎŎƘŀǊƎŜ ǎǘŀǘƛŎ ŜƭŜŎǘǊƛŎƛǘȅ ōȅ ǘƻǳŎƘƛƴƎ 
ŀ ƎǊƻǳƴŘŜŘ ǎǳǊŦŀŎŜ ƴŜŀǊ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ōŜŦƻǊŜ ǘƻǳŎƘƛƴƎ ŀƴȅ ǎȅǎǘŜƳ ŎƻƳǇƻƴŜƴǘǎΦ 

 
 

5ŀƴƎŜǊƻǳǎ ±ƻƭǘŀƎŜǎ 

 

DANGER 
¢ƘŜ 9ƴŜǊƎȅ {ǘƻǊŀƎŜ {ȅǎǘŜƳ ό9{{ύ ƛǎ ǇƻǿŜǊŜŘ ōȅ ƳǳƭǘƛǇƭŜ ǇƻǿŜǊ ǎƻǳǊŎŜǎΦ IŀȊŀǊŘƻǳǎ ǾƻƭǘŀƎŜǎ Ƴŀȅ ōŜ 
ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŜǾŜƴ ǿƘŜƴ ƛǘ ŘƻŜǎ ƴƻǘ ŀǇǇŜŀǊ ƻǇŜǊŀǘƛƻƴŀƭΦ ¢ƘŜ ǳǎŜǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ 
ŜƴǎǳǊƛƴƎ ǘƘŀǘ ŀƭƭ Ŏŀǳǘƛƻƴǎ ŀƴŘ ǿŀǊƴƛƴƎǎ ƛƴ ǘƘƛǎ Ƴŀƴǳŀƭ ŀǊŜ ǳƴŘŜǊǎǘƻƻŘ ǿƛǘƘ ƴƻ ŜȄŎŜǇǘƛƻƴǎΦ CŀƛƭǳǊŜ ǘƻ Řƻ 
ǎƻ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ǎŜǊƛƻǳǎ ƛƴƧǳǊȅ ƻǊ ŘŜŀǘƘΦ Cƻƭƭƻǿ ŀƭƭ ƳŀƴǳŦŀŎǘǳǊŜǊπǇǳōƭƛǎƘŜŘ ǎŀŦŜǘȅ ǇǊƻŎŜŘǳǊŜǎΦ  

9ƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ Ŏŀƴ ǇǊŜǎŜƴǘ ŀ Ǌƛǎƪ ƻŦ ŜƭŜŎǘǊƛŎŀƭ ǎƘƻŎƪ ŀƴŘ Ŏŀƴ ŎŀǳǎŜ ŀƴ ŀǊŎ ŦƭŀǎƘΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ 
ǇǊŜŎŀǳǘƛƻƴǎ Ƴǳǎǘ ōŜ ƻōǎŜǊǾŜŘ ǿƘŜƴ ǿƻǊƪƛƴƎ ƻƴ ƻǊ ŀǊƻǳƴŘ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘΥ 

· wŜƳƻǾŜ ǿŀǘŎƘŜǎΣ ƧŜǿŜƭǊȅΣ ǊƛƴƎǎΣ ŀƴŘ ƻǘƘŜǊ ƳŜǘŀƭƭƛŎ ƛǘŜƳǎΦ 
· ¦ǎŜ ǘƻƻƭǎ ǿƛǘƘ ƛƴǎǳƭŀǘŜŘ ǎǿƛǘŎƘŜǎ ǘƻ ŀǾƻƛŘ ƛƴŀŘǾŜǊǘŜƴǘ ǎƘƻǊǘ ŎƛǊŎǳƛǘǎΦ 
· ²ŜŀǊ ǇǊƻǇŜǊ ǇŜǊǎƻƴŀƭ ǇǊƻǘŜŎǘƛǾŜ ŜǉǳƛǇƳŜƴǘΦ 
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[ƻŎƪ hǳǘκ¢ŀƎ hǳǘ DǳƛŘŜƭƛƴŜǎ 

 

DANGER 
Cƻƭƭƻǿ ŀƭƭ ŀǇǇƭƛŎŀōƭŜ ƭƻŎƪ ƻǳǘκǘŀƎ ƻǳǘ ό[h¢hύ ǇǊƻŎŜŘǳǊŜǎ ŀǘ ŀƭƭ ǘƛƳŜǎΦ CŀƛƭǳǊŜ ǘƻ Ŧƻƭƭƻǿ ǇǊƻǇŜǊ ƭƻŎƪ ƻǳǘκǘŀƎ 
ƻǳǘ ǇǊƻŎŜŘǳǊŜǎ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ǎŜǊƛƻǳǎ ƛƴƧǳǊȅ ƻǊ ŘŜŀǘƘΦ 

²ƛǘƘ ǇƻǿŜǊ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ 9{{Σ ƘŀȊŀǊŘƻǳǎ ǾƻƭǘŀƎŜǎ ŀǊŜ ǇǊŜǎŜƴǘ ƻƴ ǎƻƳŜ ŎƻƳǇƻƴŜƴǘǎΦ ¢ƻ ǇǊŜǾŜƴǘ ŘŜŀǘƘ ƻǊ 
ƛƴƧǳǊȅΣ Řƻ ƴƻǘ ǘƻǳŎƘ ŀƴȅ ŎƻƳǇƻƴŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜ ŜƴŎƭƻǎǳǊŜ ǳƴƭŜǎǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ŘƛǊŜŎǘŜŘ ǘƻ Řƻ ǎƻΦ ¢ƻ ǊŜŘǳŎŜ 
ǘƘŜ Ǌƛǎƪ ƻŦ ŜƭŜŎǘǊƛŎŀƭ ǎƘƻŎƪΣ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ƛǎ ǇǊƻǇŜǊƭȅ ƎǊƻǳƴŘŜŘΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΣ 
ǊŜŦŜǊ ǘƻ оΦм DǊƻǳƴŘƛƴƎ ǘƘŜ .ŀǘǘŜǊȅ ƛƴ ǘƘƛǎ ƳŀƴǳŀƭΦ 

 
 

 

WARNING  
9ƴŎƭƻǎǳǊŜ ŘƻƻǊǎ Ƴǳǎǘ ǊŜƳŀƛƴ ŎƭƻǎŜŘ ŜȄŎŜǇǘ ǿƘŜƴ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ŜƴŎƭƻǎǳǊŜ ƛƴǘŜǊƛƻǊ ƛǎ ǊŜǉǳƛǊŜŘΦ LŦ ǇƻǎǎƛōƭŜΣ 
ǇŜǊǎƻƴƴŜƭ ǎƘƻǳƭŘ ƪŜŜǇ ŀ ǎŀŦŜ ŘƛǎǘŀƴŎŜ ŦǊƻƳ ŜƴŎƭƻǎǳǊŜǎ ǿƘŜƴŜǾŜǊ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛǎ ŜƴŜǊƎƛȊŜŘΦ !ƭǿŀȅǎ 
ŎƻƳǇƭȅ ǿƛǘƘ ƭƻŎŀƭΣ ǎǘŀǘŜΣ ŀƴŘ ƴŀǘƛƻƴŀƭ ƭƻŎƪ ƻǳǘκǘŀƎ ƻǳǘ ƎǳƛŘŜƭƛƴŜǎ ǿƘŜƴ ǿƻǊƪƛƴƎ ǿƛǘƘ ƻǊ ƴŜŀǊ ǘƘŜ 9{{Φ ¢ƘŜ 
[h¢h ǇǊƻŎŜŘǳǊŜǎ Ƴǳǎǘ ƳŜŜǘ ƻǊ ŜȄŎŜŜŘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ŀƭƭ ƎǳƛŘŜƭƛƴŜǎ ǇǊŜǎŜƴǘŜŘ ƛƴ {ŀƳǎǳƴƎ {5L 
ǎŀŦŜǘȅ ŘƻŎǳƳŜƴǘŀǘƛƻƴΦ Cƻƭƭƻǿ ŀƭƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƛƴ ǘƘƛǎ Ƴŀƴǳŀƭ ōŜŦƻǊŜ ŜƴǘŜǊƛƴƎ 
ǇƻǘŜƴǘƛŀƭƭȅ ƘŀȊŀǊŘƻǳǎ ŀǊŜŀǎ ƻǊ ōŜƎƛƴƴƛƴƎ ǿƻǊƪ ƻƴ ǘƘŜ 9{{Φ 

· LŘŜƴǘƛŦȅ ŀƴŘ ǿŜŀǊ ǇǊƻǇŜǊ ǇŜǊǎƻƴŀƭ ǇǊƻǘŜŎǘƛǾŜ ŜǉǳƛǇƳŜƴǘΦ 
· LŘŜƴǘƛŦȅ ŀƴŘ ǊŜƳƻǾŜ ŀƭƭ ǇƻǿŜǊ ŀƴŘ ǎǘƻǊŜŘ ŜƴŜǊƎȅ ǎƻǳǊŎŜǎΦ ¢ƘŜƴΣ ƻǇŜƴ ŀƭƭ a//.ǎ ŀƴŘ ŎƻƴŦƛǊƳ ǘƘŀǘ ǘƘŜ ǾƻƭǘŀƎŜ ƻƴ ǘƘŜ ƘƛƎƘ 
ǾƻƭǘŀƎŜ 5/ ōŀǘǘŜǊȅ ōǳǎ ƛǎ ȊŜǊƻΦ 

· !ǇǇƭȅ ŀǇǇǊƻǇǊƛŀǘŜ [h¢h ŘŜǾƛŎŜǎ όƴƻǘ {ŀƳǎǳƴƎ {5L ǎŎƻǇŜύΦ ²ƘŜƴ ŀǇǇƭȅƛƴƎ ŀ [h¢h ŘŜǾƛŎŜ ǘƻ ǘƘŜ 9{{Σ Řƻ ƴƻǘ ǘƻǳŎƘ ŀƴȅǘƘƛƴƎ 
ǿƛǘƘƛƴ ǘƘŜ ŜƴŎƭƻǎǳǊŜ ŜȄŎŜǇǘ ŀǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ŘƛǊŜŎǘŜŘ ƛƴ ǘƘŜ ǿƻǊƪ ǇǊƻŎŜŘǳǊŜǎΦ 

· /ƻƳǇƭŜǘŜ ǘƘŜ ǎƛǘŜπǎǇŜŎƛŦƛŎ ƭƻŎƪ ƻǳǘκǘŀƎ ƻǳǘ ǇǊƻŎŜŘǳǊŜǎ ŀƴŘ ǎŀŦŜǘȅ ŎƘŜŎƪƭƛǎǘ ōŜŦƻǊŜ ōŜƎƛƴƴƛƴƎ ŀƴȅ ǿƻǊƪΦ 
 

DŜƴŜǊŀƭ ²ŀǊƴƛƴƎǎ 

 

DANGER 
²ƘŜƴ ŜƴŜǊƎƛȊŜŘΣ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǇǊŜǎŜƴǘǎ ŀ ǇƻǘŜƴǘƛŀƭ ƘŀȊŀǊŘ ƻŦ ŜƭŜŎǘǊƛŎ ǎƘƻŎƪΣ ŘŜŀǘƘΣ ŀƴŘ ōǳǊƴΦ 
hƴƭȅ ŀǳǘƘƻǊƛȊŜŘ ǇŜǊǎƻƴƴŜƭ ǿƘƻ ŀǊŜ ǘƘƻǊƻǳƎƘƭȅ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŀŘŜǉǳŀǘŜƭȅ 
ǘǊŀƛƴŜŘ ǎƘŀƭƭ ƛƴǎǘŀƭƭΣ ƻǇŜǊŀǘŜΣ ŀƴŘ Ƴŀƛƴǘŀƛƴ ǘƘƛǎ ŜǉǳƛǇƳŜƴǘΦ 

 

DANGER 
¢ƻ ŀǾƻƛŘ ŘŜŀǘƘΣ ǇŜǊǎƻƴŀƭ ƛƴƧǳǊȅΣ ƻǊ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ǇǊƻŘǳŎǘΣ Ŧƻƭƭƻǿ ŀƭƭ ǎŀŦŜǘȅ ǇǊƻŎŜŘǳǊŜǎ ŀǎ 
ǊŜƎǳƭŀǘŜŘ ōȅ ƭƻŎŀƭΣ ǎǘŀǘŜΣ ŀƴŘ ŦŜŘŜǊŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ IŜŀƭǘƘ ŀƴŘ {ŀŦŜǘȅ ό9I{ύ ƎǳƛŘŜƭƛƴŜǎΦ 

 

DANGER 
¢ƻ ƳƛƴƛƳƛȊŜ ŜȄǇƻǎǳǊŜ ǘƻ ƘŀȊŀǊŘǎ  ǎǳŎƘ ŀǎ ŜƭŜŎǘǊƛŎŀƭ ǎƘƻŎƪΣ ŘŜŀǘƘΣ ŀƴŘ ōǳǊƴǎΣ ŀǇǇǊƻǾŜŘ 
ƎǊƻǳƴŘƛƴƎ ǇǊŀŎǘƛŎŜǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ ŘƻŎǳƳŜƴǘ Ƴǳǎǘ ōŜ ǎǘǊƛŎǘƭȅ ŦƻƭƭƻǿŜŘΦ 

 

WARNING 
¢ƻ ŀǾƻƛŘ ǇŜǊǎƻƴŀƭ ƛƴƧǳǊȅ ŀƴŘ ŘŀƳŀƎŜ ǘƻ ŜǉǳƛǇƳŜƴǘΣ ǇŜǊǎƻƴƴŜƭ Ƴǳǎǘ ŀŘƘŜǊŜ ǘƻ ǘƘŜ ǎƛǘŜ ǇǊƻǘƻŎƻƭ 
ŎƻƴŎŜǊƴƛƴƎ ǿƻǊƪƛƴƎ ŀǘ ƘŜƛƎƘǘǎΦ  

 

WARNING  
¢ƻ ŀǾƻƛŘ ǇŜǊǎƻƴŀƭ ƛƴƧǳǊȅ ƻǊ ŜǉǳƛǇƳŜƴǘ ŘŀƳŀƎŜ ŎŀǳǎŜŘ ōȅ ŜǉǳƛǇƳŜƴǘ ƳŀƭŦǳƴŎǘƛƻƴΣ ƻƴƭȅ 
ŀǳǘƘƻǊƛȊŜŘΣ ǉǳŀƭƛŦƛŜŘΣ ŀƴŘ ǘǊŀƛƴŜŘ ǇŜǊǎƻƴƴŜƭ ǎƘƻǳƭŘ ƳƻŘƛŦȅ ŀƴȅ ƘŀǊŘǿŀǊŜ ƻǊ ǎƻŦǘǿŀǊŜ 
ŎƻƳǇƻƴŜƴǘ ƛƴ ǘƘŜ ōŀǘǘŜǊȅ ǎȅǎǘŜƳΦ 

 

WARNING  
!ƭǿŀȅǎ ŜƴǎǳǊŜ ǘƘŀǘ ŀǇǇƭƛŎŀōƭŜ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎ ŀǊŜ ŦƻƭƭƻǿŜŘ ŀƴŘ ƻƴƭȅ ǇǊƻǇŜǊƭȅ ŎŜǊǘƛŦƛŜŘ 
ŜǉǳƛǇƳŜƴǘ ƛǎ ǳǎŜŘ ŀǎ ŀ ŎǊƛǘƛŎŀƭ ŎƻƳǇƻƴŜƴǘ ƻŦ ŀ ǎŀŦŜǘȅ ǎȅǎǘŜƳΦ bŜǾŜǊ ŀǎǎǳƳŜ ǘƘŀǘ ŀ ǎŀŦŜǘȅπŎǊƛǘƛŎŀƭ 
ŎƻƴǘǊƻƭ ƭƻƻǇ ƛǎ ŦǳƴŎǘƛƻƴƛƴƎ ŎƻǊǊŜŎǘƭȅΦ 
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tŜǊǎƻƴŀƭ tǊƻǘŜŎǘƛǾŜ 9ǉǳƛǇƳŜƴǘ όtt9ύ 
Please be aware that batteries have a risk of electric shocks including high short-circuit current. Follow all the safety precautions 
when operating the battery system. Personnel must wear appropriate PPE according to the following section when installing and 
maintaining the system. The presented results of arc flash calculation are theoretical values and the calculation is based on the 
1P configuration. Therefore, one-level-higher PPE should be applied when actually working with the system.  

 
In order to reduce the risks of arc flash, each battery module is equipped with a fusible link inside, and fast-acting fuses are 
mounted on the BCU (+) and (-). Arc flash risks are analyzed using the peak current and arc time that are measured through a rack-
level assessment, and protective measures are recommended accordingly. 

 

!ǊŎ CƭŀǎƘ /ŀƭŎǳƭŀǘƛƻƴǎ ŀƴŘ {ƘƻǊǘ /ƛǊŎǳƛǘ /ǳǊǊŜƴǘ 
Arc energy values are estimated with the Direct-Current Incident Energy Calculations method referenced in Informative Annex D 
of NFPA 70E Standard for Electrical Safety in the Workplace. 
 
Fault current will be reduced at EOL (SOH 80%), so the arcing time will increase but the cell impedance will increase about 20%. 
As a result, the arc energy value will be similar. 
 
The L/R time constant simulation results are as follows:  

¶ BOLΥ мос{ ŎƻƴŦƛƎǳǊŀǘƛƻƴ Ґ ооΦл ˃I κ тоΦо ƳʍΣ мну{ ŎƻƴŦƛƎǳǊŀǘƛƻƴ Ґ ооΦл ˃I κ сфΦо Ƴʍ 

¶ EOLΥ мос{ ŎƻƴŦƛƎǳǊŀǘƛƻƴ Ґ ооΦл ˃I κ урΦс ƳҠΣ мну{ ŎƻƴŦƛƎǳǊŀǘƛƻƴ Ґ ооΦл ˃I κ у0.9 ƳҠ 
 

[Table 1] !ǊŎ 9ƴŜǊƎȅ /ŀƭŎǳƭŀǘƛƻƴ 

U6A4 136S Unit Derived 
Rack  

(BOL, 100% 
SOC, 100% SOH) 

Rack  
(EOL, 100% 

SOC, 80% SOH) 

Vsys System voltage V Measured 571.2 571.2 

Rsys Impedance Ҡ Calculation 0.0733 0.0856 

Ibf Fault current A Calculation, Vsys/Rsys 7,793 6,673 

Iarc Arcing current A Calculation, Ibf/2 3,896 3,336 

Tarc Arcing time Sec Measured 0.0005 0.0006 

IEm !ǊŎ 9ƴŜǊƎȅ ŀǘ муέ Cal/cm2 Calculation 0.005323 0.005470 

 

U6A4 128S Unit Derived 
Rack  

(BOL, 100% 
SOC, 100% SOH) 

Rack  
(EOL, 100% 

SOC, 80% SOH) 

Vsys System voltage V Measured 537.6 537.6 

Rsys Impedance Ҡ Calculation 0.0693 0.0809 

Ibf Fault current A Calculation, Vsys/Rsys 7,758 6,645 

Iarc Arcing current A Calculation, Ibf/2 3,879 3,323 

Tarc Arcing time Sec Measured 0.0005 0.0006 

IEm !ǊŎ 9ƴŜǊƎȅ ŀǘ муέ Cal/cm2 Calculation 0.004988 0.005127 

The 136S configuration is assumed to estimate the worst-case scenario. 
 
Arc flash related calculations based on this battery system are as follows: 

¶ Bolted fault current (Ibf
 ): 7,793 A 

¶ 1/2 Bolted fault current (1/2 Ibf
 ): 3,896 A 

¶ Protective device clearing time (Tarc): 0.5 ms 

¶ Protective device current interrupt capability (i2t): 110000A2s 

¶ Estimated DC arc flash incident energy at the maximum power point (IEm): 0.005323cal/cm2 
 
Actual external short circuit current and arcing time is measured as shown below. 

¶ Current limiting component: 500A rated fuse (Mersen PC33UD69V500TF) 

¶ Peak current: 7.68 kA 

¶ Total Clearing time: 1.4 ms 
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!ǇǇǊƻŀŎƘ .ƻǳƴŘŀǊƛŜǎ ǘƻ [ƛǾŜ tŀǊǘǎ ŦƻǊ {ƘƻŎƪ tǊƻǘŜŎǘƛƻƴ 

Refer the NFPA 70E Tables 130.4(D)(b) for DC System 

Arc flash boundary : 1.2m (Under 600V System) 

But in case of Event Live Parts are in Enclosure. The Opening increases the energy. recommended Arc Flash Boundary 
3.0m(10feet) 

For systems that are 600Volts are less, The Arc Flash Boundary shall be a min of 4feet. An engineering analysis must be 
performed to determine the Arc Flash Boundary for systems that are above 600Volts 
¢ƘŀǘΩǎ the distance where a worker without appropriate PPE would receive second-degree burns. 
Sometimes this boundary is the furthest one from the exposed equipment, other times the limited approach boundary is
 the furthest out. When the arc flash boundary is the furthest away, it becomes the line no one should pass without train
ing and PPE. If the limited approach boundary is further out, then that should be treated as the line no one should pass 
without training and PPE. 

Limited approach boundary : 1.0m by table(DC 301V~1kV) 

Within this boundary, it is still possible to be exposed to a shock hazard. Appropriate PPE should be worn by qualified wo
rkers in the limited space (space between the limited approach boundary and the restricted boundary). Non-
qualified workers should stay outside of this boundary unless wearing proper PPE and being escorted by a worker with s
pecialized training. 

Restricted boundary : 0.3m by table(DC 301V~1kV) 

The area closest to the live, exposed equipment is within the restricted boundary.  In order to pass this boundary, you 
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must be a qualified worker with the proper training and PPE. If you need to perform work on the energized equipment, y
ou may also need a work permit and documentation. 
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оΦфΦмр {ǿƛǘŎƘƛƴƎ ƻƴ ǘƘŜ a//.  
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1. !ōƻǳǘ ǘƘƛǎ aŀƴǳŀƭ 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇǳǊǇƻǎŜΣ ŀǳŘƛŜƴŎŜΣ ƻǊƎŀƴƛȊŀǘƛƻƴΣ ǊŜǾƛǎƛƻƴ ƘƛǎǘƻǊȅΣ ŀƴŘ ŀŎǊƻƴȅƳǎ ŀƴŘ ŀōōǊŜǾƛŀǘƛƻƴǎΦ 

1.1 tǳǊǇƻǎŜ 

¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ Ƴŀƴǳŀƭ ƛǎ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ ǳǎŜǊ ǿƛǘƘ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ǎŀŦŜ ŀƴŘ ǎǳŎŎŜǎǎŦǳƭ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘƛǎ 
ǇǊƻŘǳŎǘΦ 

¢ƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ǿƛǘƘƛƴ ǘƘƛǎ Ƴŀƴǳŀƭ ŀǊŜ ōŀǎŜŘ ƻƴ ŀǎǎŜƳōƭȅ ƻŦ ŀ ǘƘǊŜŜπŎŀōƛƴŜǘ ǎȅǎǘŜƳΦ hǘƘŜǊ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎ ŀǊŜ ǇƻǎǎƛōƭŜΣ ŀƴŘ ǘƘŜ 
ƛƴǎǘǊǳŎǘƛƻƴǎ Ŏŀƴ ōŜ ǊŜŘǳŎŜŘ ƻǊ ŜȄǇŀƴŘŜŘ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘƻǎŜ ŀƭǘŜǊƴŀǘŜ ǎȅǎǘŜƳ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎΦ 

1.2 ¢ŀǊƎŜǘ !ǳŘƛŜƴŎŜ 

¢Ƙƛǎ Ƴŀƴǳŀƭ ƛǎ ƛƴǘŜƴŘŜŘ ŦƻǊ ǎȅǎǘŜƳ ƛƴǎǘŀƭƭŜǊǎ ŀƴŘ ƻǇŜǊŀǘƻǊǎ ǿƘƻ ǿƛƭƭ ƛƴǎǘŀƭƭ ŀƴŘ ŎƻƴŦƛƎǳǊŜ ǘƘƛǎ ǇǊƻŘǳŎǘΦ 

1.3 hǊƎŀƴƛȊŀǘƛƻƴ 

¢Ƙƛǎ Ƴŀƴǳŀƭ ƛǎ ŎƻƳǇƻǎŜŘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ Ƴŀƛƴ ǎŜŎǘƛƻƴǎΥ 

· {ŜŎǘƛƻƴ мΣ ά!ōƻǳǘ ǘƘƛǎ aŀƴǳŀƭέ ǇǊƻǾƛŘŜǎ ŀƴ ƻǳǘƭƛƴŜ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΦ 
· {ŜŎǘƛƻƴ нΣ άtǊƻŘǳŎǘ 5ŜǎŎǊƛǇǘƛƻƴΣέ ŘŜǎŎǊƛōŜǎ ǘƘŜ ƳŀƧƻǊ ŎƻƳǇƻƴŜƴǘǎ ǘƘŀǘ ƳŀƪŜ ǳǇ ǘƘŜ ōŀǘǘŜǊȅ ǎȅǎǘŜƳ ŀƴŘ ǘƘŜ Ƴŀƛƴ 
ƛƴǘŜǊŦŀŎŜǎ ƻŦ ŜŀŎƘ ƻŦ ǘƘŜǎŜ ŎƻƳǇƻƴŜƴǘǎΦ 

· {ŜŎǘƛƻƴ оΣ άLƴǎǘŀƭƭƛƴƎ ǘƘŜ tǊƻŘǳŎǘέ ŜȄǇƭŀƛƴǎ Ƙƻǿ ǘƻ ƛƴǎǘŀƭƭ ǘƘŜ ǇǊƻŘǳŎǘΦ 
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1.4 wŜǾƛǎƛƻƴ IƛǎǘƻǊȅ 

wŜǾΦ 5ŜǎŎǊƛǇǘƛƻƴ !ǳǘƘƻǊ 5ŀǘŜ 

лΦл CƛǊǎǘ 5ǊŀŦǘ  нлнрΦлпΦну 

лΦм ¢ȅǇƻ ŎƻǊǊŜŎǘŜŘ  нлнрΦлсΦму 
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1.5 !ŎǊƻƴȅƳǎ ŀƴŘ !ōōǊŜǾƛŀǘƛƻƴǎ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŀŎǊƻƴȅƳǎ ŀƴŘ ŀōōǊŜǾƛŀǘƛƻƴǎ ŀǊŜ ǳǎŜŘ ƛƴ ǘƘƛǎ ƳŀƴǳŀƭΦ 

!ōōǊŜǾƛŀǘƛƻƴǎ Cǳƭƭ bŀƳŜ 

AED Automated External Defibrillator 

BCU Battery Control Unit 

BMS Battery Management System 

CC-CV Constant Current-Constant Voltage 

EHS Environmental Health and Safety 

EODV End of Discharge Voltage 

ESS Energy Storage System 

LOTO Lock Out / Tag Out 

MCCB Molded Case Circuit Breaker 

OTP Overtemperature Protection 

OVP Overvoltage Protection 

PCS Power Conversion System 

SMPS Switched Mode Power Supply 

SOC State Of Charge 

SOH State Of Health 

UTP Undertemperature Protection 

UVP Undervoltage Protection 

UPS Uninterruptible Power Supply 
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2. tǊƻŘǳŎǘ 5ŜǎŎǊƛǇǘƛƻƴ 

.ŜŦƻǊŜ ƛƴǎǘŀƭƭƛƴƎ ǘƘŜ ōŀǘǘŜǊȅ ǎȅǎǘŜƳΣ ŀƭƭ ǳǎŜǊǎ Ƴǳǎǘ ōŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ƛǘǎ ŎƻƳǇƻƴŜƴǘǎΦ 

2.1 aŀƧƻǊ /ƻƳǇƻƴŜƴǘǎ 

{ŀƳǎǳƴƎ {5LΩǎ [ƛǘƘƛǳƳ Lƻƴ .ŀǘǘŜǊȅ {ȅǎǘŜƳ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƻƴŜƴǘǎΥ 

· .ŀǘǘŜǊȅ aƻŘǳƭŜ ό¢ȅǇŜ ! κ ¢ȅǇŜ .ύ 
· ./¦ 
· wŀŎƪ .a{ όŜƳōŜŘŘŜŘ ƛƴ ./¦ύ 
· wŀŎƪ CǊŀƳŜ 
· {at{ !ǎǎŜƳōƭȅ ό¢ȅǇŜ ! κ ¢ȅǇŜ .ύ 
· {ȅǎǘŜƳ .a{ όŜƳōŜŘŘŜŘ ƛƴ {at{ !ǎǎŜƳōƭȅ ¢ȅǇŜ !ύ 

 
wŜŦŜǊ ǘƻ ǘƘŜ άtǊƻŘǳŎǘ {ǇŜŎƛŦƛŎŀǘƛƻƴέ ŘƻŎǳƳŜƴǘ ŦƻǊ ŘŜǘŀƛƭŜŘ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎΦ 
 

 

Component for UL Model No. Note 

67Ah Cell CM0630R0002A   

67Ah 8S1P Battery Module Type A EM2031AE003A EM2031AE001A for Customer Group B 

67Ah 8S1P Battery Module Type B EM2031AE004A EM2031AE002A for Customer Group B 

String Management Unit (SMU) 
V049-0011AA or 
V049-0036AA 

UL 

SMPS Assembly 3 Phase Type A V044-0006AA 3 Phase AC input, System BMS 

SMPS Assembly 3 Phase Type B SJ94-00238B 3 Phase AC input, no System BMS 

SMPS Assembly 1 Phase Type A V044-0004AA 1 Phase AC input, System BMS 

SMPS Assembly 1 Phase Type B V044-0005AA 1 Phase AC input, no System BMS 

Rack Frame 
V808-00068A Black 

For general customer 

 

Component for CE Model No. Note 

67Ah Cell CM0630R0002A   

67Ah 8S1P Battery Module Type A EM2031AE003A EM2031AE001A for Customer Group B 

67Ah 8S1P Battery Module Type B EM2031AE004A EM2031AE002A for Customer Group B 

String Management Unit (SMU) 
V049-0012AA or 
V049-0035AA 

CE 

SMPS Assembly 3 Phase Type A V044-0006AA 3 Phase AC input, System BMS 

SMPS Assembly 3 Phase Type B SJ94-00238B 3 Phase AC input, no System BMS 

SMPS Assembly 1 Phase Type A V044-0004AA 1 Phase AC input, System BMS 

SMPS Assembly 1 Phase Type B V044-0005AA 1 Phase AC input, no System BMS 

Rack Frame V808-0101BA Black 
For general customer 
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2.1.1 .ŀǘǘŜǊȅ aƻŘǳƭŜ ό¢ȅǇŜ ! κ ¢ȅǇŜ .ύ 

The battery module is the most basic component of the Battery System and it includes serially-connected/parallel-connected 
battery cells that store the electrochemical energy and a module BMS. The module BMS measures the battery characteristics such 
as cell voltage and temperature, and monitor the status of each battery. The module BMS digitizes the measured voltage and 
temperature of each cell, delivers the data to the rack BMS, and receives a command from the rack BMS to control cell balancing. 
The module BMS communicates with the rack BMS in the SMU via UART interface. 
 
 
There are two tyǇŜǎ ƻŦ ōŀǘǘŜǊȅ ƳƻŘǳƭŜǎ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘŜǊƳƛƴŀƭΩǎ ǇƻƭŀǊƛǘȅΦ ! ¢ȅǇŜ ! ƳƻŘǳƭŜ Ƙŀǎ ƛǘǎ ǇƻǎƛǘƛǾŜ όҌύ 
terminal is on the right side (when looking from the front), whereas a Type B module has its positive (+) terminal on the left side. 
 
Customer Group A 
Type A: EM2031AE003A 
Type B: EM2031AE004A 
 
Customer Group B 
Type A: EM2031AE001A 
Type B: EM2031AE002A 
 

.ŀǘǘŜǊȅ aƻŘǳƭŜ ¢ȅǇŜ !  

όLǎƻƳŜǘǊƛŎ ±ƛŜǿύ 

.ŀǘǘŜǊȅ aƻŘǳƭŜ ¢ȅǇŜ !  

όCǊƻƴǘ ŎƻǾŜǊ ǊŜƳƻǾŜŘύ 

 

 

Figure 2-1: Battery Module Type A 
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.ŀǘǘŜǊȅ aƻŘǳƭŜ ¢ȅǇŜ .  

όLǎƻƳŜǘǊƛŎ ±ƛŜǿύ 

.ŀǘǘŜǊȅ aƻŘǳƭŜ ¢ȅǇŜ . 

όCǊƻƴǘ  ŎƻǾŜǊ ǊŜƳƻǾŜŘύ 

 
 

Figure 2-2: Battery Module Type B 

2.1.2 ./¦ ό.ŀǘǘŜǊȅ /ƻƴǘǊƻƭ ¦ƴƛǘύ 

The BCU collects all data and status information from the modules that reside in the same string and it also controls the main 
power line switch and enables cell balancing. The BCU calculates the SOC and SOH of the battery system. Key components in the 
BCU include the Rack BMS, a MCCB, and a shunt resistor to measure the rack current. The Rack BMS is the main string-level 
controller that collects all data from the Module BMS, measures the string voltage and current, determines the state of the battery 
string, and controls the MCCB. 
 
Customer Group A 
CE: V049-0012AA or V049-0035AA 
UL: V049-0011AA or V049-0036AA 
 
Customer Group B 
CE: V049-0012BA 
UL: V049-0011BA 

 
Figure 2-3: BCU 
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The BCU provides an optional, auxiliary breaker switch that can be connected to the building monitoring system, if desired. 

 

 
Figure 2-4: Optional Auxiliary Breaker Switch 

 
 
 
 
 
 
 
 
 
 
 
 
 
The P+ and P- terminal blocks connect to the DC link from the UPS. The B+ and B- terminal blocks connect internal to the string 
before the MCCB. Cables that connect between the BCU ŀƴŘ ǘƘŜ .ŀǘǘŜǊȅ aƻŘǳƭŜǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ŀǎ ǇŀǊǘ ƻŦ {ŀƳǎǳƴƎ {5LΩǎ ǎŎƻǇŜ ƻŦ 
supply. The system integrator is responsible for sourcing the cable and lug terminals that connect to the P+ and P- terminal blocks; 
ǘƘŜǎŜ ǎƘƻǳƭŘ ōŜ ǎŜƭŜŎǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǘŜǊƳƛƴŀƭ ōƭƻŎƪΩǎ ǎƛȊŜ ŀƴŘ ƳŀǘŜǊƛŀƭΦ 
 
 

 
Figure 2-5: Terminal Block Isometric View 
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 Top View  Front View  

COVER  
OPEN 

 

 

COVER 
CLOSED  

 

 

Figure 2-6: Terminal Block Front / Top View (Cover Opened/Closed) 
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Table 2-1: Terminal Block Description 

Item Detail Description 

Conducting Material Cu C1100 

Insulating Material (Guide) PA66 GF25% 

Insulating Material (Cover) PC 
 

Conductive Area 32.5mm x 40.0mm 
 

Rated Current 473A Calculated in accordance with  
DIN 43670 MELSON & BOTH equation 

 
Table 2-2: Cable and lug terminal requirements 

¢ŜǊƳƛƴŀƭ bŀƳŜ ²ƛǊŜ bƻΦ ¢ŜǊƳƛƴŀƭ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

tҌ олл ǎǉ ƳƳ ƻǊ ǘƘƛŎƪŜǊ aмн {ƛƴƎƭŜ IƻƭŜ [ǳƎ ¢ŜǊƳƛƴŀƭ /ƻƴƴŜŎǘǎ ǘƻ 5/ ƭƛƴƪ ǇƻǎƛǘƛǾŜ 

tπ олл ǎǉ ƳƳ ƻǊ ǘƘƛŎƪŜǊ aмн {ƛƴƎƭŜ IƻƭŜ [ǳƎ ¢ŜǊƳƛƴŀƭ /ƻƴƴŜŎǘǎ ǘƻ 5/ ƭƛƴƪ ƴŜƎŀǘƛǾŜ 

Refer to 3.9.10 DC Link Cable Connection for more details 
 
 
 

 

NOTICE 

Á Lǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ǳǎŜ ǘƘŜ ǿƛǊŜ оллǎǉ ǘƻ ƻǇŜǊŀǘŜ ǊŀǘŜŘ ǇƻǿŜǊΦ 
5ŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ŀŎǘǳŀƭ ƭƻŀŘΣ ƛǘ ƛǎ ŀƭǎƻ ŀƭƭƻǿŜŘ ǘƻ ǳǎŜ ǘƘƛƴƴŜǊ ǿƛǊŜǎ  

ǳƴŘŜǊ ǘƘŜ ǳǎŜǊϥǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΦ 
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2.1.3 {at{ !ǎǎŜƳōƭȅ ό¢ȅǇŜ ! κ ¢ȅǇŜ .ύ 

Customer Group A 
3-Phase Type A (with System BMS): V044-0006AA 
3-Phase Type B (without System BMS): SJ94-00238B 
1-Phase Type A (with System BMS): V044-0004AA 
1-Phase Type B (without System BMS): V044-0005AA 
 
Customer Group B 
3-Phase Type A (with System BMS): V044-0006BA 
1-Phase Type A (with System BMS): V044-0004BA 
 
 
The SMPS Assembly houses both the System BMS (if Type A) and redundant SMPS units, which accepts external AC power and 
converts to DC control power used by the System BMS and BCU. Two options are available for the SMPS depending on the AC 
input range and cabling: 3-Phase AC and 1-Phase AC. The System BMS assembly provides data to the external systems (i.e. building 
management system, UPS, etc.) while controlling and monitoring all connected Rack BMS units. The max number of racks that 
can be controlled by a single System BMS in a battery bank is 20. 
 
There are two types of SMPS Assembly: Type A includes the System BMS and Type B excludes the System BMS. 

{at{ !ǎǎŜƳōƭȅ ǿƛǘƘ о tƘŀǎŜ !/ LƴǇǳǘ {at{ !ǎǎŜƳōƭȅ ǿƛǘƘ м tƘŀǎŜ !/ LƴǇǳǘ 

  

¢ȅǇŜ ! όǿƛǘƘ {ȅǎǘŜƳ .a{ύ 

Figure 2-7: SMPS Assembly Type A 
 

{at{ !ǎǎŜƳōƭȅ ǿƛǘƘ о tƘŀǎŜ !/ LƴǇǳǘ {at{ !ǎǎŜƳōƭȅ ǿƛǘƘ м tƘŀǎŜ !/ LƴǇǳǘ 

  

¢ȅǇŜ . όǿƛǘƘƻǳǘ {ȅǎǘŜƳ .a{ύ 

Figure 2-8: SMPS Assembly Type B 
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Figure 2-9: Front View of SMPS Assembly Type A, 3-Phase AC Input 

 

 
Figure 2-10: Front View of SMPS Assembly Type A, 1-Phase AC Input 

 
 

 
Figure 2-11: SMPS Assembly Type A ς System BMS Connections 

 

 
Figure 2-12: Front View of SMPS Assembly Type B, 1-Phase Input 
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2.1.4 wŀŎƪ CǊŀƳŜ 

Customer Group A 
CE: V808-0101BA, Black. 
UL: V808-00068A, Black. 

 
Customer Group B 

CE: V808-0100BA, White. 
UL: V808-00066A, White. 

 
 
The Rack Frame is used to mount the modules, the BCU, and the SMPS Assembly, and also provides ground connections for the 
BCU and the SMPS Assembly. 
 
Grounding cable/busbar for the rack frame is necessary for the BCU and the SMPS Assembly as they are grounded to the rack 
frame when installed.  

 

Figure 2-13: Rack Frame 
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2.2 tǊƻŘǳŎǘ {ǇŜŎƛŦƛŎŀǘƛƻƴ 
 
Table 2-3: Battery System General Specification 

No. Item Specification Remarks 

1 Dimension 

[mm (inch)] 

BCU 583 x 359.6 x 235.6 

(22.95 x 14.16 x 9.28) 
 

Battery Module 403.5 x 214 x163 

(15.89 x 8.43 x 6.42) 
Type A and Type B 

SMPS Assembly 3 phase 397.4 x 355.6 x 85.5 

(15.64 x 14 x 3.37) 
Type A and Type B 

SMPS Assembly 1 phase 397.4 x 355.6 x 85.5 

(15.64 x 14 x 3.37) 
Type A and Type B 

Rack Frame 650 x 530 x 2055 

(25.59 x 20.87 x 80.91) 
 

2 Weight 

[kg(lb)] 

BCU About 18 (40)  

Battery Module About 16.5 (36) Type A and Type B 

SMPS Assembly About 5 (11) Type A and Type B 

Rack Frame About 163.4 (360)  

136S Battery System About 510 (1124)  

128S Battery System About 493 (1087)  

112S Battery System About 459 (1012)  

104S Battery System About 442 (974)  

96S Battery System About 425 (937)  

80S Battery System About 391 (862)  

3 Minimum String Capacity 
67 Ah 

1/3C (22.3A) charge and 

discharge @ 25oC 

4 Recommended Operation Temperature 23 ± 5°C  

5 Recommended Operation Humidity Less than 60% RH Noncondensing 

6 Storage & Maximum Operating Altitude 2,000m or less  

7 Storage Temperature Refer the Operation and Maintenance Manual 

8 Storage Humidity Refer the Operation and Maintenance Manual 

9 Recommended Storage Period Less than 6 months  

10 Communication (Internal) Differential UART, 

2 Mbps 
BCU ς Battery Module 

11 Communication (External)1 

Modbus RS485 

UPS ς SMPS Assembly 

No Support Multi-drop 

Communication 

12 Communication (External)2 Modbus TCP/IP UPS ς SMPS Assembly 

13 Communication (External)3 Dry contact UPS ς SMPS Assembly 

14 IP rating IP20  

15 Protective Class I  
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Table 2-4: 136S String Specification 

No. Item Specification Remarks 

1 Number of Modules 
17 

8 Type A 

9 Type B 

2 Nominal Capacity 34.6kWh 1/3C @ 25oC 

3 Nominal Voltage1 516.8V DC 3.8V/cell 

4 Maximum Voltage1 571.2V DC 4.2V/cell 

5 Discharging Method #1 Constant Power  

Discharging Method #2 Constant Current Max 450A 

End of Discharge Voltage1 408V DC 3.0V/cell 

Recommended End of Discharge Voltage1 435.2V DC 3.2V/cell 

Standard Discharging Current1 22.3A 1/3C @ 25oC 

Rated Continuous Discharge Power1 183.6kW(CP mode) Peak 450A @ EODV 

6 Charging Method CC-CV, Floating  

Floating Charging Voltage1 571.2V DC 4.2V/cell 

Standard Charging Current1 22.3A 1/3C 

Maximum Peak Charging Current1 250A 2 second pulse 

Maximum Continuous Charging Current1 67A 1C 
1 Specified voltage and current must be satisfied in all load and charging conditions. 

 
Notice: After a full discharge at maximum continuous discharge power, cool the battery for at least 12 hours before 

another discharge in order to avoid over-temperature protection. Immediate recharging is allowed with standard 
charging current. For optimal performance, wait until the battery temperature returns to at least ±3°C within the 
room temperature.(Ex, for using maximum current discharging after maximum current charging(1C), cool the battery 
for at least 12hours after charging in order to avoid over-temperature protection) 

 
Table 2-5: 128S String Specification 

No. Item Specification Remarks 

1 Number of Modules 
16 

8 Type A 

8 Type B 

2 Nominal Capacity 32.6kWh 1/3C @ 25oC 

3 Nominal Voltage1 486.4V DC 3.8V/cell 

4 Maximum Voltage1 537.6V DC 4.2V/cell 

5 Discharging Method #1 Constant Power  

Discharging Method #2 Constant Current Max 450A 

End of Discharge Voltage1 384V DC 3.0V/cell 

Recommended End of Discharge Voltage1 409.6V DC 3.2V/cell 

Standard Discharging Current1 22.3A 1/3C @ 25oC 

Rated Continuous Discharge Power1 173kW(CP mode) Peak 450A @ EODV 

6 Charging Method CC-CV, Floating  

Floating Charging Voltage1 537.6V DC 4.2V/cell 

Standard Charging Current1 22.3A 1/3C 

Maximum Peak Charging Current1 250A 2 second pulse 

Maximum Continuous Charging Current1 67A 1C 
1 Specified voltage and current must be satisfied in all load and charging conditions. 
 

Notice: After a full discharge at maximum continuous discharge power, cool the battery for at least 12 hours before 
another discharge in order to avoid over-temperature protection. Immediate recharging is allowed with standard 
charging current. For optimal performance, wait until the battery temperature returns to at least ±3°C within the 
room temperature.(Ex, for using maximum current discharging after maximum current charging(1C), cool the battery 
for at least 12hours after charging in order to avoid over-temperature protection) 
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Table 2-6: 112S String Specification 

No. Item Specification Remarks 

1 Number of Modules 
14 

6 Type A 

8 Type B 

2 Nominal Capacity 28.5kWh 1/3C @ 25oC 

3 Nominal Voltage1 425.6V DC 3.8V/cell 

4 Maximum Voltage1 470.4V DC 4.2V/cell 

5 Discharging Method #1 Constant Power  

Discharging Method #2 Constant Current Max 450A 

End of Discharge Voltage1 336V DC 3.0V/cell 

Recommended End of Discharge Voltage1 358.4V DC 3.2V/cell 

Standard Discharging Current1 22.3A 1/3C @ 25oC 

Rated Continuous Discharge Power1 151kW(CP mode) Peak 450A @ EODV 

6 Charging Method CC-CV, Floating  

Floating Charging Voltage1 470.4V DC 4.2V/cell 

Standard Charging Current1 22.3A 1/3C 

Maximum Peak Charging Current1 250A 2 second pulse 

Maximum Continuous Charging Current1 67A 1C 
1 Specified voltage and current must be satisfied in all load and charging conditions. 

 
Notice: After a full discharge at maximum continuous discharge power, cool the battery for at least 12 hours before 

another discharge in order to avoid over-temperature protection. Immediate recharging is allowed with standard 
charging current. For optimal performance, wait until the battery temperature returns to at least ±3°C within the 
room temperature.(Ex, for using maximum current discharging after maximum current charging(1C), cool the battery 
for at least 12hours after charging in order to avoid over-temperature protection) 

 
Table 2-7: 104S String Specification 

No. Item Specification Remarks 

1 Number of Modules 
13 

6 Type A 

7 Type B 

2 Nominal Capacity 26.5kWh 1/3C @ 25oC 

3 Nominal Voltage1 395.2V DC 3.8V/cell 

4 Maximum Voltage1 436.8V DC 4.2V/cell 

5 Discharging Method #1 Constant Power  

Discharging Method #2 Constant Current Max 450A 

End of Discharge Voltage1 312V DC 3.0V/cell 

Recommended End of Discharge Voltage1 332.8V DC 3.2V/cell 

Standard Discharging Current1 22.3A 1/3C @ 25oC 

Rated Continuous Discharge Power1 140kW(CP mode) Peak 450A @ EODV 

6 Charging Method CC-CV, Floating  

Floating Charging Voltage1 436.8V DC 4.2V/cell 

Standard Charging Current1 22.3A 1/3C 

Maximum Peak Charging Current1 250A 2 second pulse 

Maximum Continuous Charging Current1 67A 1C 
1 Specified voltage and current must be satisfied in all load and charging conditions. 
 

Notice: After a full discharge at maximum continuous discharge power, cool the battery for at least 12 hours before 
another discharge in order to avoid over-temperature protection. Immediate recharging is allowed with standard 
charging current. For optimal performance, wait until the battery temperature returns to at least ±3°C within the 
room temperature.(Ex, for using maximum current discharging after maximum current charging(1C), cool the battery 
for at least 12hours after charging in order to avoid over-temperature protection) 
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Table 2-8: 96S String Specification(CE only) 

No. Item Specification Remarks 

1 Number of Modules 
12 

6 Type A 

6 Type B 

2 Nominal Capacity 24.4kWh 1/3C @ 25oC 

3 Nominal Voltage1 364.8V DC 3.8V/cell 

4 Maximum Voltage1 403.2V DC 4.2V/cell 

5 Discharging Method #1 Constant Power  

Discharging Method #2 Constant Current Max 450A 

End of Discharge Voltage1 288V DC 3.0V/cell 

Recommended End of Discharge Voltage1 307.2V DC 3.2V/cell 

Standard Discharging Current1 22.3A 1/3C @ 25oC 

Rated Continuous Discharge Power1 130kW(CP mode) Peak 450A @ EODV 

6 Charging Method CC-CV, Floating  

Floating Charging Voltage1 336V DC 4.2V/cell 

Standard Charging Current1 22.3A 1/3C 

Maximum Peak Charging Current1 250A 2 second pulse 

Maximum Continuous Charging Current1 67A 1C 
1 Specified voltage and current must be satisfied in all load and charging conditions. 

 
Notice: After a full discharge at maximum continuous discharge power, cool the battery for at least 12 hours before 

another discharge in order to avoid over-temperature protection. Immediate recharging is allowed with standard 
charging current. For optimal performance, wait until the battery temperature returns to at least ±3°C within the 
room temperature.(Ex, for using maximum current discharging after maximum current charging(1C), cool the battery 
for at least 12hours after charging in order to avoid over-temperature protection) 

 
Table 2-9: 80S String Specification 

No. Item Specification Remarks 

1 Number of Modules 
10 

4 Type A 

6 Type B 

2 Nominal Capacity 20.4kWh 1/3C @ 25oC 

3 Nominal Voltage1 304V DC 3.8V/cell 

4 Maximum Voltage1 336V DC 4.2V/cell 

5 Discharging Method #1 Constant Power  

Discharging Method #2 Constant Current Max 450A 

End of Discharge Voltage1 240V DC 3.0V/cell 

Recommended End of Discharge Voltage1 256V DC 3.2V/cell 

Standard Discharging Current1 22.3A 1/3C @ 25oC 

Rated Continuous Discharge Power1 108kW(CP mode) Peak 450A @ EODV 

6 Charging Method CC-CV, Floating  

Floating Charging Voltage1 336V DC 4.2V/cell 

Standard Charging Current1 22.3A 1/3C 

Maximum Peak Charging Current1 250A 2 second pulse 

Maximum Continuous Charging Current1 67A 1C 
1 Specified voltage and current must be satisfied in all load and charging conditions. 

 
Notice: After a full discharge at maximum continuous discharge power, cool the battery for at least 12 hours before 

another discharge in order to avoid over-temperature protection. Immediate recharging is allowed with standard 
charging current. For optimal performance, wait until the battery temperature returns to at least ±3°C within the 
room temperature.(Ex, for using maximum current discharging after maximum current charging(1C), cool the battery 
for at least 12hours after charging in order to avoid over-temperature protection) 
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Table 2-10: String Configurations 

Configurations 1P136S 1P128S 1P112S 1P104S 1P96S 1P80S 

Model Name PHR3462-001A PHR3262-001A PHR2852-001A PHR2652-001A PHR2442-001A PHR2042-001A 

Nominal Energy (kWh) 34.6 32.6 28.5 26.5 24.4 20.4 

Nominal Voltage (Vdc) 516.8 486.4 425.6 395.2 364.8 304 

Nominal Capacity (Ah) 67 67 67 67 67 67 

Recommended CC (A) 22.3 22.3 22.3 22.3 22.3 22.3 

Recommended CV (Vdc) 571.2 537.6 470.4 436.8 403.2 336.0 

End Charge Current (A) 3.35 3.35 3.35 3.35 3.35 3.35 

Voltage Range (Vdc) 408.0 - 571.2 384.0 - 537.6 336.0 - 470.4 312 - 436.8 288 - 403.2 240 - 336 

Number of Modules 

17 

Type A: 8 

Type B: 9 

16 

Type A: 8 

Type B: 8 

14 

Type A: 6 

Type B: 8 

13 

Type A: 6 

Type B: 7 

12 

Type A: 6 

Type B: 6 

10 

Type A: 4 

Type B: 6 

Weight (kg) 510 493 459 442 425 391 
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2.3 {ȅǎǘŜƳ .ƭƻŎƪ 5ƛŀƎǊŀƳ 
 

 
Figure 2-14: System Block Diagram 
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3. LƴǎǘŀƭƭƛƴƎ ǘƘŜ tǊƻŘǳŎǘ 

¢Ƙƛǎ ǇǊƻŘǳŎǘ ƛǎ ŀ ōŀǘǘŜǊȅ ǎȅǎǘŜƳ ǿƛǘƘ ƳƻǊŜ ǘƘŀƴ олл± ǇǊŜǎŜƴǘ ǿƘŜƴ Ŧǳƭƭȅ ŀǎǎŜƳōƭŜŘΦ ¢ƘŜ ƛƴǎǘŀƭƭŜǊ Ƴǳǎǘ Ŧƻƭƭƻǿ ǘƘŜ ƎŜƴŜǊŀƭ ǎŀŦŜǘȅ 
ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎκǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŘŜǎŎǊƛōŜŘ ƘŜǊŜƛƴΦ ¢Ƙƛǎ ǎȅǎǘŜƳ Ƴǳǎǘ ōŜ ƛƴǎǘŀƭƭŜŘ ōȅ ǉǳŀƭƛŦƛŜŘ ŀƴŘ ǘǊŀƛƴŜŘ 
ǿƻǊƪŜǊǎ ƪƴƻǿƭŜŘƎŜŀōƭŜ ǿƛǘƘ ǘƘŜ ǇǊƻŘǳŎǘ ŀƴŘ ŀǊŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜŘ ƛƴǎǘǊǳƳŜƴǘǎΦ ¦ǎŜ ŀǇǇǊƻǇǊƛŀǘŜ ƭƛŦǘƛƴƎ ƳŜǘƘƻŘǎ ǿƘŜƴ 
ƳƻǾƛƴƎ ǘƘŜ ōŀǘǘŜǊƛŜǎΦ 

 

WARNING 

Á ¢ƘŜ ǇƻǿŜǊ ǘŜǊƳƛƴŀƭ ŎƻǾŜǊ Ƴǳǎǘ ōŜ ƭŜŦǘ ƛƴ ǇƭŀŎŜ ƻƴ ǘƘŜ ǇƻǿŜǊ ǘŜǊƳƛƴŀƭ ƻŦ ǘƘŜ ǘǊŀȅ ŦƻǊ ƛƴǎǳƭŀǘƛƻƴΦ 

Á ¦ǎŜ ƛƴǎǳƭŀǘŜŘ ǘƻƻƭǎ όǘƻǊǉǳŜ ǿǊŜƴŎƘΣ ŜȄǘŜƴǎƛƻƴΣ ǎƻŎƪŜǘΣ ŜǘŎΦύΦ 

Á !ƭƭ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘǎ Ƴǳǎǘ ōŜ ƛƴǎǳƭŀǘŜŘ ŀƴŘ ƴƻ ƳŜǘŀƭ ŀǊǘƛŎƭŜǎ όŜΦƎΦ ǿŀǘŎƘΣ ǊƛƴƎύ ǎƘƻǳƭŘ ōŜ ǇǊŜǎŜƴǘ 
ƛƴ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀǊŜŀΦ 

Á !ƭƭ ǇƻǿŜǊ ǎǿƛǘŎƘŜǎ Ƴǳǎǘ ōŜ ǘǳǊƴŜŘ ƻŦŦ ŀƴŘ ƭƻŎƪŜŘ ƻǳǘκǘŀƎƎŜŘ ƻǳǘ ƛƴ ŀŘǾŀƴŎŜΦ 

Á tǊŜǇŀǊŜ ŀ /hн ŦƛǊŜ ŜȄǘƛƴƎǳƛǎƘŜǊΣ ŀ ŦƛǊǎǘ ŀƛŘ ƪƛǘΣ ŀƴŘ ŀƴ !95 όŀǳǘƻƳŀǘŜŘ ŜȄǘŜǊƴŀƭ ŘŜŦƛōǊƛƭƭŀǘƻǊύ 
ōŜŦƻǊŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 

 

CAUTION 

Á LŦ ŀǾŀƛƭŀōƭŜΣ ǳǎŜ ŀ ƳŜŎƘŀƴƛŎŀƭ ƭƛŦǘ ŦƻǊ ƭƛŦǘƛƴƎ ƘŜŀǾȅ όнн ƪƎ ώрл ƭōΦϐύ ŎƻƳǇƻƴŜƴǘǎΦ LŦ ǘƘŜǊŜ ƛǎ ƴƻ ƭƛŦǘΣ 
ǘǿƻ ƻǊ ǘƘǊŜŜ ǿƻǊƪŜǊǎ Ƴǳǎǘ ƳƻǾŜ ƛǘŜƳǎ ǿŜƛƎƘƛƴƎ ƳƻǊŜ ǘƘŀƴ нн ƪƎ όрл ƭōΦύΦ 

Á ¢ƘŜ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜ Ƴǳǎǘ ōŜ ноϲ/ ҕ рϲ/ ŘǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 

 

NOTICE 

Á ¢Ƙƛǎ ǇǊƻŘǳŎǘ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀ ǊŜǎǘǊƛŎǘŜŘ ŀŎŎŜǎǎ ŀǊŜŀ ǿƘŜǊŜ ƻƴƭȅ ǘƘŜ ǉǳŀƭƛŦƛŜŘ ǇŜǊǎƻƴƴŜƭ 
ǿƘƻ ŀǊŜ ǘǊŀƛƴŜŘ ŀƴŘ ƘŀǾŜ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘ ŀƴŘ ǘƘŜ ǊŜƭŀǘŜŘ ǎŀŦŜǘȅ ǇǊŜŎŀǳǘƛƻƴǎ ƻŦ 
ǘƘƛǎ Lƴǎǘŀƭƭŀǘƛƻƴ aŀƴǳŀƭΦ  

Á άwŜǎǘǊƛŎǘŜŘ ŀŎŎŜǎǎ ŀǊŜŀέ ƛǎ ŀǊŜŀ ŀŎŎŜǎǎƛōƭŜ ƻƴƭȅ ǘƻ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭƭȅ ǎƪƛƭƭŜŘ ǇŜǊǎƻƴǎ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭƭȅ 
ƛƴǎǘǊǳŎǘŜŘ ǇŜǊǎƻƴǎ ǿƛǘƘ ǘƘŜ ǇǊƻǇŜǊ ŀǳǘƘƻǊƛȊŀǘƛƻƴΦ 

 

3.1 DǊƻǳƴŘƛƴƎ ǘƘŜ .ŀǘǘŜǊȅ {ȅǎǘŜƳ 

 

WARNINGτSHOCK HAZARD 
±ŜǊƛŦȅ ǿƛǘƘ ŀ ǾƻƭǘƳŜǘŜǊ ǘƘŀǘ ƴƻ ǇƻǿŜǊ ƛǎ ǇǊŜǎŜƴǘ ƻƴ ǘƘŜ ǎȅǎǘŜƳ ōŜŦƻǊŜ ōŜƎƛƴƴƛƴƎ ǿƻǊƪ ƻƴ ǘƘŜ ōŀǘǘŜǊȅ 
ǎȅǎǘŜƳ ƻǊ ƻǘƘŜǊ ǇŀǊǘ ƻŦ ǘƘŜ ¦t{ ǎȅǎǘŜƳΦ ¦ǎŜ ƭƻŎƪ ƻǳǘκǘŀƎ ƻǳǘ ǇǊƻŎŜŘǳǊŜǎ ǘƻ ǎŜŎǳǊŜ ǘƘŜ ¦t{ ŀƴŘ ōŀǘǘŜǊƛŜǎ 
5ƻ ƴƻǘ ŎƻƴǘŀŎǘ ǎȅǎǘŜƳ ŎƻƴƴŜŎǘƻǊǎ ƻǊ ǘŜǊƳƛƴŀƭǎΦ Cƻƭƭƻǿ ŀƭƭ ŀǇǇƭƛŎŀōƭŜ ǎŀŦŜǘȅ ƳŜŀǎǳǊŜǎΦ 

Cƻƭƭƻǿ ŀƭƭ ƭƻŎŀƭ ŀƴŘ ƴŀǘƛƻƴŀƭ ŎƻŘŜǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎΦ 

 
Grounding methods and wiring must comply with NEC Article 250. 
 
Grounding is required to prevent electric shock hazards and reduce and/or eliminate damage caused by electrical noise. Ground 
connections and ground wire routing vary significantly depending on system configuration and equipment layout. Samsung SDI 

battery systems provide a grounding strip on top of each rack. See Figure 3-143:Grounding Points (2EA)  
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3.2 Lƴǎǘŀƭƭŀǘƛƻƴ tǊƻŎŜŘǳǊŜ 

¢Ƙƛǎ ǇǊƻŘǳŎǘ Ƴǳǎǘ ōŜ ƛƴǎǘŀƭƭŜŘ ōȅ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ǇǊƻŎŜŘǳǊŜ ǎǇŜŎƛŦƛŜŘ ōŜƭƻǿΥ 

 

Figure 3-1: Installation Procedure 

· tǊŜǇŀǊŀǘƛƻƴ {ǘŀƎŜ 

Á tǊƻŎŜŘǳǊŜ 
Á ¦ƴǇŀŎƪƛƴƎ 
Á DǊƻǳƴŘ ²ƛǊŜ ŀƴŘ ¢ƻƻƭǎ 
Á wŜŎƻƳƳŜƴŘŜŘ ¢ƻƻƭǎκLƴǎǘǊǳƳŜƴǘǎ 
Á !ǇǇŜŀǊŀƴŎŜ LƴǎǇŜŎǘƛƻƴ 

· wŀŎƪ !ƴŎƘƻǊƛƴƎ {ǘŀƎŜ 

Á ¢ǊŀƴǎǇƻǊǘ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ǘƻ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭƻŎŀǘƛƻƴ ŀŦǘŜǊ ǳƴǇŀŎƪƛƴƎ 
Á !ǊǊŀƴƎŜ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ŀŦǘŜǊ ŎƘŜŎƪƛƴƎ ǘƘŜ Ǉƻǎƛǘƛƻƴǎ ƻŦ ƘƻƭŜǎ ƛƴ ǘƘŜ ŦǊŀƳŜ ŀƴŘ ŀƴŎƘƻǊƛƴƎ Ǉƻƛƴǘǎ 
Á tŜǊŦƻǊƳ ǘƘŜ ŀƴŎƘƻǊƛƴƎ ŀƴŘ ƎǊƻǳƴŘ ŎƻƴƴŜŎǘƛƻƴǎ 

· wŀŎƪ Lƴǎǘŀƭƭŀǘƛƻƴ {ǘŀƎŜ 

Á ¢ǊŀƴǎǇƻǊǘ ǘƘŜ ōŀǘǘŜǊȅ ƳƻŘǳƭŜǎ ǘƻ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭƻŎŀǘƛƻƴ 
Á LƴǎŜǊǘ ǘƘŜ ./¦ ƛƴ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ 
Á LƴǎŜǊǘ ǘƘŜ {at{ !ǎǎŜƳōƭȅ ƛƴ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ 
Á !ŦǘŜǊ ŀƭƭ ŎƻƳǇƻƴŜƴǘǎ ŀǊŜ ƛƴǎŜǊǘŜŘ ƛƴ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜΣ ŀǘǘŀŎƘ ǘƘŜƳ ǘƻ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ 
Á tƭŀŎŜ ǘƘŜ ōŀǘǘŜǊȅ ƳƻŘǳƭŜǎ ƛƴ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ 
Á /ƻƴƴŜŎǘ ǘƘŜ ōǳǎōŀǊǎ 
Á /ƻƴƴŜŎǘ ǘƘŜ ǎƛƎƴŀƭ ŎŀōƭŜǎ ŦǊƻƳ ./¦ ǘƻ ƳƻŘǳƭŜΣ ŀƴŘ ƳƻŘǳƭŜ ǘƻ ƳƻŘǳƭŜ 
Á /ƻƴƴŜŎǘ ǘƘŜ ǎƛƎƴŀƭ ŎŀōƭŜǎ ŦǊƻƳ ./¦ ǘƻ ./¦ 

· {ȅǎǘŜƳ Lƴǎǘŀƭƭŀǘƛƻƴ {ǘŀƎŜ 

Á /ƻƴƴŜŎǘ ǘƘŜ {at{ !ǎǎŜƳōƭȅ ǘƻ !/ ǇƻǿŜǊ ǎƻǳǊŎŜ 
Á tǊŜǇŀǊŜ ǘƘŜ ƛǘŜƳǎ ŦƻǊ .a{ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 
Á /ƻƴŦƛƎǳǊŜ ǘƘŜ .a{ 
Á tŜǊŦƻǊƳ ƛƴǎǘŀƭƭŀǘƛƻƴ ŎƘŜŎƪǎ 
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Estimated time for each step is listed in the table below: 

 

Table 3-1: Estimated time for installation (based on 136S 3P installation) 

bƻΦ {ǘŜǇ 
9ǎǘƛƳŀǘŜŘ ¢ƛƳŜ 

όIIΥaaύ 

!ƎƎǊŜƎŀǘŜŘ ¢ƛƳŜ 

όIIΥaaύ 

1 ¦ƴǇŀŎƪƛƴƎ ллΥол ллΥол 

2 LƴǎǇŜŎǘƛƻƴ лмΥлл лмΥол 

3 wŀŎƪ !ƴŎƘƻǊƛƴƎ лпΥлл лрΥол 

4 wŀŎƪ Lƴǎǘŀƭƭŀǘƛƻƴ 

.ŀǘǘŜǊȅ aƻŘǳƭŜ ллΥнл лрΥрл 

./¦ ллΥмл лсΥлл 

{at{ !ǎǎŜƳōƭȅ ллΥмл лсΥмл 

wŀŎƪ CǳǎŜ !ǎǎŜƳōƭȅ ллΥол лсΥпл 

.ǳǎōŀǊ лмΥлл лтΥпл 

{ƛƎƴŀƭ /ŀōƭŜǎ ллΥнл луΥлл 

tƻǿŜǊ ŀƴŘ /ƻƴǘǊƻƭ /ŀōƭŜǎ ллΥнл луΥнл 

!/ LƴǇǳǘ Lƴǎǘŀƭƭŀǘƛƻƴ ллΥнл луΥпл 

/ŀōƭŜ Lƴǎǘŀƭƭŀǘƛƻƴ ллΥмл луΥрл 

.a{ /ƻƴŦƛƎǳǊŀǘƛƻƴ ллΥмл лфΥлл 

 

 

3.3 tǊŜǇŀǊŀǘƛƻƴ {ǘŀƎŜτtǊƻŎŜŘǳǊŜ 

CƻǊ ǘƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ǎǘŀƎŜΣ ǇŜǊŦƻǊƳ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŜǇǎΥ 

 /ǊŜŀǘŜ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ Ǉƭŀƴ ŀƴŘ ŎƘŜŎƪ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘǎ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 /ƘŜŎƪ ǘƘŜ ŀǊǊƛǾŀƭ ǎŎƘŜŘǳƭŜ ƻŦ ǘƘŜ ǇŀǊǘǎ ǊŜǉǳƛǊŜŘΦ 

 ¦ƴǇŀŎƪ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ 

 LƴǎǇŜŎǘ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ 

 

WARNING 

Á 5ƻ ƴƻǘ ǿŜŀǊ ǿŀǘŎƘŜǎΣ ǊƛƴƎǎΣ ƧŜǿŜƭǊȅΣ ƻǊ ŀƴȅ ƻǘƘŜǊ ƳŜǘŀƭ ƻōƧŜŎǘǎΦ 

Á ²ŜŀǊ ŜƭŜŎǘǊƛŎŀƭƭȅ ƛƴǎǳƭŀǘŜŘ ƎƭƻǾŜǎ ŀƴŘ ǎŀŦŜǘȅ ǎƘƻŜǎΦ 

 

 

CAUTION 

Á tƭŀŎŜ ǘƘŜ ǇǊƻŘǳŎǘ ƛƴ ŀ ŘǳǎǘπŦǊŜŜ ǇƭŀŎŜ ǿƛǘƘ ǘƘŜ ƳƻƛǎǘǳǊŜ ƭŜǾŜƭ ƻŦ ōŜƭƻǿ сл҈ ŀƴŘ ǘƘŜ 
ǘŜƳǇŜǊŀǘǳǊŜ ƭŜǾŜƭ ƻŦ ноϲ/ ҕ рϲ/Φ 

Á YŜŜǇ ŎƻƳǇƻƴŜƴǘǎ ƻǳǘ ƻŦ ŘƛǊŜŎǘ ǎǳƴƭƛƎƘǘΦ 
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3.4 tǊŜǇŀǊŀǘƛƻƴ {ǘŀƎŜτ¦ƴǇŀŎƪƛƴƎ 

/ƘŜŎƪ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇŀǊǘǎ ŘǳǊƛƴƎ ǳƴǇŀŎƪƛƴƎΥ 

Table 3-2: Parts for 136S 3P Rack in case of Rack Fuse 1ea 

bƻΦ LǘŜƳǎ 
tŀǊǘ bƻΦ όDǊƻǳǇ !Σ /9κ¦[ύ 

       όDǊƻǳǇ .Σ /9κ¦[ύ 

!Ƴƻǳƴǘ  
ό¦ƴƛǘΥ 9!ύ 

wŜƳŀǊƪǎ 

1 w!/Y Cw!a9 
±улуπлмлм.!κ ±улуπлллсу! 

±улуπлмлл.!κ ±улуπлллсс! 
о 

.ƭŀŎƪ 

²ƘƛǘŜ 

2 .!¢¢9w¸ ah5¦[9 ¢ȅǇŜ ! 
9aнлом!9лло! 

9aнлом!9ллм! 
нп 

 

3 .!¢¢9w¸ ah5¦[9 ¢ȅǇŜ . 
9aнлом!9ллп! 

9aнлом!9ллн! 
нт 

 

4 ./¦ 

ό±лпфπллмн!! ƻǊ ±лпфπллор!! κ 

 ±лпфπллмм!! ƻǊ ±лпфπллос!!ύ 

ό±лпфπллмн.!κ ±лпфπллмм.!ύ 

о 

 

5 
{at{ !{{9a.[¸ ¢ȅǇŜ ! 

ό²L¢I {¸{¢9a .a{ !{{9a.[¸ύ 

±лппπлллп!! όм tƘŀǎŜύΣ ±лппπлллс!! όо ǇƘŀǎŜύ 

±лппπлллп.! όм tƘŀǎŜύΣ ±лппπлллс.! όо ǇƘŀǎŜύ 
м CƻǊ wŀŎƪ Ім 

6 {at{ !{{9a.[¸ ¢ȅǇŜ . ±лппπлллр!! όм ǇƘŀǎŜύΣ {Wфпπллноу. όо ǇƘŀǎŜύ н CƻǊ wŀŎƪ ІнΣ о 

7 .¦{.!w a ¢h ./¦ ±лрлπлллрм! с /ƻƴƴŜŎǘ ƳƻŘǳƭŜǎ ŀƴŘ ./¦ 

8 .¦{π.!w a!Lb {Wссπллусо! пр IƛƎƘ ŎǳǊǊŜƴǘ ōǳǎ ōŀǊ ŎƻƴƴŜŎǘƛƻƴ ŦƻǊ ƳƻŘǳƭŜǎ 

9 w!/Y C¦{9 .¦{.!wψwψмос{ {Wссπллусу! о /ƻƴƴŜŎǘ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Іу ŀƴŘ Іф 

10 w!/Y C¦{9 .¦{.!wψ[ψмос{ {Wссπллутс! о /ƻƴƴŜŎǘ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Іу ŀƴŘ Іф 

11 C¦{9 ослмπллмуор о /ƻƴƴŜŎǘ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Іу ŀƴŘ Іф 

12 C¦{9 /h±9w Ім {Wсоπллмлм! о CǳǎŜ ŎƻǾŜǊ ŦƻǊ ŦǳǎŜ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Іу ŀƴŘ Іф 

13 ²Lw9 !{{¸ w!/Y ¢h ah5¦[9 ±лпсπлллр.! о /ƻƴƴŜŎǘ .ŀǘǘŜǊȅ aƻŘǳƭŜ Ім ŀƴŘ ./¦Φ 

14 ²Lw9 !{{¸ ah5¦[9 ¢h ah5¦[9 Ім {Wофπллсто! пр {ƛƎƴŀƭ /ƻƴƴŜŎǘƛƻƴ ŦƻǊ aƻŘǳƭŜǎ 

15 ²Lw9 !{{¸ w!/Y ¢h w!/Y Ін {Wофπллстп! н /ƻƴƴŜŎǘ wŀŎƪ ōŜǘǿŜŜƴ ІмΣ Ін ŀƴŘ ІоΦ  

16 ²Lw9 !{{¸ w!/Y ¢h {¸{¢9a {Wофπллтмф! м 
/ƻƴƴŜŎǘ ǘƘŜ wŀŎƪ .a{ /!b ŎƻƴƴŜŎǘƻǊ ƛƴ ǘƘŜ ./¦ ǘƻ ǘƘŜ 
{ȅǎǘŜƳ .a{ /!b ŎƻƴƴŜŎǘƻǊ ƛƴ ǘƘŜ {at{ !{{9a.[¸Φ 

17 ²Lw9 !{{¸ w!/Y ¢h {at{ {Wофπллтму! с /ƻƴƴŜŎǘ ǘƘŜ wŀŎƪ .a{ 5/ Lb ǘƻ {at{ !{{9a.[¸ 5/ h¦¢ 

18 ²Lw9 !{{¸ ah5¦[9 ¢h ah5¦[9 Ін {Wофπллсту! о {ƛƎƴŀƭ ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Іу ŀƴŘ Іф 

19 ²Lw9 !{{¸ 9!w¢I {Wофπллтнр! с /ƻƴƴŜŎǘƛƴƎ {at{ !ǎǎŜƳōƭȅ ŀƴŘ ./¦ ǘƻ wŀŎƪ CǊŀƳŜΦ 

20 {/w9² aр · мл {Wслπлллсу! ол aƻǳƴǘƛƴƎ ./¦Σ {at{Σ ŀƴŘ ²Lw9 !{{¸ 9!w¢I ǘƻ wŀŎƪ CǊŀƳŜ 

21 {/w9² aу · му ±тлмπлллуф! млн aƻǳƴǘƛƴƎ .ǳǎōŀǊ ǘƻ aƻŘǳƭŜ 

22 {/w9² aмн · нр {Wслπллмоу! мн aƻǳƴǘƛƴƎ .ǳǎōŀǊ ǘƻ {ǿƛǘŎƘƎǊŜŀǊ 

23 {/w9² aмн · мс {Wслπллмот! с aƻǳƴǘƛƴƎ CǳǎŜ .ǳǎōŀǊ ǘƻ CǳǎŜ 

24 {/w9² aмл · нр {Wслπлллун! мн aƻǳƴǘƛƴƎ wŀŎƪ CǊŀƳŜ ǘƻ wŀŎƪ CǊŀƳŜ ǎƛŘŜ ōȅ ǎƛŘŜ 

25 b¦¢ aмл {Wумπлмнлу! мн aƻǳƴǘƛƴƎ wŀŎƪ CǊŀƳŜ ǘƻ wŀŎƪ CǊŀƳŜ ǎƛŘŜ ōȅ ǎƛŘŜ 

26 aмл C[!¢ ²!{I9w {Wслπлллто! мн aƻǳƴǘƛƴƎ wŀŎƪ CǊŀƳŜ ǘƻ wŀŎƪ CǊŀƳŜ ǎƛŘŜ ōȅ ǎƛŘŜ 

27 ²Lw9 !{{¸ a//. !¦· {Wофπллулт! о /ƻƴƴŜŎǘ ǘƻ a//. !ǳȄ /ƻƴǘŀŎǘ 

28 ²Lw9 !{{¸ 5w¸ /hb¢!/¢ {Wофπллулу! м /ƻƴƴŜŎǘ ǘƻ {at{ !ǎǎŜƳōƭȅ 5w¸ /hb¢!/¢ 
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Table 3-3: Parts for 136S 3P Rack in case of multiple Rack Fuse  

bƻΦ LǘŜƳǎ 
tŀǊǘ bƻΦ όDǊƻǳǇ !Σ /9κ¦[ύ 

       όDǊƻǳǇ .Σ /9κ¦[ύ 

!Ƴƻǳƴǘ  
ό¦ƴƛǘΥ 9!ύ 

wŜƳŀǊƪǎ 

1 w!/Y Cw!a9 
±улуπлмлм.!κ ±улуπлллсу! 

±улуπлмлл.!κ ±улуπлллсс! 
о 

.ƭŀŎƪ 

²ƘƛǘŜ 

2 .!¢¢9w¸ ah5¦[9 ¢ȅǇŜ ! 
9aнлом!9лло! 

9aнлом!9ллм! 
нп 

 

3 .!¢¢9w¸ ah5¦[9 ¢ȅǇŜ . 
9aнлом!9ллп! 

9aнлом!9ллн! 
нт 

 

4 ./¦ 
±лпфπллмн!!κ ±лпфπллмм!! 

±лпфπллмн.!κ ±лпфπллмм.! 
о 

 

5 
{at{ !{{9a.[¸ ¢ȅǇŜ ! 

ό²L¢I {¸{¢9a .a{ !{{9a.[¸ύ 

±лппπлллп!! όм tƘŀǎŜύΣ ±лппπлллс!! όо ǇƘŀǎŜύ 

±лппπлллп.! όм tƘŀǎŜύΣ ±лппπлллс.! όо ǇƘŀǎŜύ 
м CƻǊ wŀŎƪ Ім 

6 {at{ !{{9a.[¸ ¢ȅǇŜ . ±лппπлллр!! όм ǇƘŀǎŜύΣ {Wфпπллноу. όо ǇƘŀǎŜύ н CƻǊ wŀŎƪ ІнΣ о 

7 .¦{.!w a ¢h ./¦ ±лрлπлллрм! с /ƻƴƴŜŎǘ ƳƻŘǳƭŜǎ ŀƴŘ ./¦ 

8 .¦{π.!w a!Lb {Wссπллусо! оф IƛƎƘ ŎǳǊǊŜƴǘ ōǳǎ ōŀǊ ŎƻƴƴŜŎǘƛƻƴ ŦƻǊ ƳƻŘǳƭŜǎ 

9 w!/Y C¦{9 .¦{.!wψwψмос{ {Wссπллусу! о /ƻƴƴŜŎǘ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Іу ŀƴŘ Іф 

10 w!/Y C¦{9 .¦{.!wψ[ψмос{ {Wссπллутс! о /ƻƴƴŜŎǘ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Іу ŀƴŘ Іф 

11 C¦{9 ослмπллмуор ф 
/ƻƴƴŜŎǘ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Ір ŀƴŘ ІсΣ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Іу 
ŀƴŘ ІфΣ ŀƴŘ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Імп ŀƴŘ Імр 

12 C¦{9 /h±9w Ім {Wсоπллмлм! о CǳǎŜ ŎƻǾŜǊ ŦƻǊ ŦǳǎŜ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Іу ŀƴŘ Іф 

13 C¦{9 /h±9w Ін ±мпоπллллн! мн 
CǳǎŜ ŎƻǾŜǊ ŦƻǊ ŦǳǎŜ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Ір ŀƴŘ ІсΣ ŀƴŘ 
ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Імп ŀƴŘ Імр 

14 C¦{9 .¦{.!w [9C¢ ¦tt9w ±лрлπллллн! о /ƻƴƴŜŎǘ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Імп ŀƴŘ Імр 

15 C¦{9 .¦{.!w [9C¢ [h²9w ±лрлπллллм! о /ƻƴƴŜŎǘ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Імп ŀƴŘ Імр 

16 C¦{9 .¦{.!w wLDI¢ ¦tt9w ±лрлπлллло! о /ƻƴƴŜŎǘ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Ір ŀƴŘ Іс 

17 C¦{9 .¦{.!w wLDI¢ [h²9w ±лрлπллллп! о /ƻƴƴŜŎǘ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Ір ŀƴŘ Іс 

18 ²Lw9 !{{¸ w!/Y ¢h ah5¦[9 ±лпсπлллр.! о /ƻƴƴŜŎǘ .ŀǘǘŜǊȅ aƻŘǳƭŜ Ім ŀƴŘ ./¦Φ 

19 ²Lw9 !{{¸ ah5¦[9 ¢h ah5¦[9 Ім {Wофπллсто! пр {ƛƎƴŀƭ /ƻƴƴŜŎǘƛƻƴ ŦƻǊ aƻŘǳƭŜǎ 

20 ²Lw9 !{{¸ w!/Y ¢h w!/Y Ін {Wофπллстп! н /ƻƴƴŜŎǘ wŀŎƪ ōŜǘǿŜŜƴ ІмΣ Ін ŀƴŘ ІоΦ 

21 ²Lw9 !{{¸ w!/Y ¢h {¸{¢9a {Wофπллтмф! м 
/ƻƴƴŜŎǘ ǘƘŜ wŀŎƪ .a{ /!b ŎƻƴƴŜŎǘƻǊ ƛƴ ǘƘŜ ./¦ ǘƻ ǘƘŜ 
{ȅǎǘŜƳ .a{ /!b ŎƻƴƴŜŎǘƻǊ ƛƴ ǘƘŜ {at{ !{{9a.[¸Φ 

22 ²Lw9 !{{¸ w!/Y ¢h {at{ {Wофπллтму! с /ƻƴƴŜŎǘ ǘƘŜ wŀŎƪ .a{ 5/ Lb ǘƻ {at{ !{{9a.[¸ 5/ h¦¢ 

23 ²Lw9 !{{¸ ah5¦[9 ¢h ah5¦[9 Ін {Wофπллсту! о {ƛƎƴŀƭ ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ƳƻŘǳƭŜǎ Іу ŀƴŘ Іф 

24 ²Lw9 !{{¸ 9!w¢I {Wофπллтнр! с /ƻƴƴŜŎǘƛƴƎ {at{ !ǎǎŜƳōƭȅ ŀƴŘ ./¦ ǘƻ wŀŎƪ CǊŀƳŜΦ 

25 {/w9² aр · мл {Wслπлллсу! ол aƻǳƴǘƛƴƎ ./¦Σ {at{Σ ŀƴŘ ²Lw9 !{{¸ 9!w¢I ǘƻ wŀŎƪ CǊŀƳŜ 

26 {/w9² aу · му ±тлмπлллуф! млн aƻǳƴǘƛƴƎ .ǳǎōŀǊ ǘƻ aƻŘǳƭŜ 

27 {/w9² aмн · нр {Wслπллмоу! мн aƻǳƴǘƛƴƎ .ǳǎōŀǊ ǘƻ {ǿƛǘŎƘƎǊŜŀǊ 

28 {/w9² aмн · мс {Wслπллмот! му aƻǳƴǘƛƴƎ CǳǎŜ .ǳǎōŀǊ ǘƻ CǳǎŜ 

29 {/w9² aмл · нр {Wслπлллун! мн aƻǳƴǘƛƴƎ wŀŎƪ CǊŀƳŜ ǘƻ wŀŎƪ CǊŀƳŜ ǎƛŘŜ ōȅ ǎƛŘŜ 

30 b¦¢ aмл {Wумπлмнлу! мн aƻǳƴǘƛƴƎ wŀŎƪ CǊŀƳŜ ǘƻ wŀŎƪ CǊŀƳŜ ǎƛŘŜ ōȅ ǎƛŘŜ 

31 aмл C[!¢ ²!{I9w {Wслπлллто! мн aƻǳƴǘƛƴƎ wŀŎƪ CǊŀƳŜ ǘƻ wŀŎƪ CǊŀƳŜ ǎƛŘŜ ōȅ ǎƛŘŜ 

32 ²Lw9 !{{¸ a//. !¦· {Wофπллулт! о /ƻƴƴŜŎǘ ǘƻ a//. !ǳȄ /ƻƴǘŀŎǘ 

33 ²Lw9 !{{¸ 5w¸ /hb¢!/¢ {Wофπллулу! м /ƻƴƴŜŎǘ ǘƻ {at{ !ǎǎŜƳōƭȅ 5w¸ /hb¢!/¢ 

 

 

3.5 tǊŜǇŀǊŀǘƛƻƴ {ǘŀƎŜτDǊƻǳƴŘ ²ƛǊŜǎ ŀƴŘ ¢ƻƻƭǎ 
DǊƻǳƴŘ ǿƛǊŜǎ ŀƴŘ ŀƴŎƘƻǊƛƴƎ ƘŀǊŘǿŀǊŜ ŦƻǊ ǘƘŜ ǊŀŎƪǎ Ƴǳǎǘ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ƛƴǎǘŀƭƭŜǊ όƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ {ŀƳǎǳƴƎ {5LΩǎ ǎŎƻǇŜ ƻŦ 
ǎǳǇǇƭȅύΦ LƴǎǘŀƭƭŜǊπǎǳǇǇƭƛŜŘ ƎǊƻǳƴŘ ǿƛǊŜǎ Ƴǳǎǘ ƳŜŜǘ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ōŜƭƻǿΦ 
wŜŦŜǊ ǘƻ оΦм DǊƻǳƴŘƛƴƎ ǘƘŜ .ŀǘǘŜǊȅ {ȅǎǘŜƳ ŦƻǊ ŦǳǊǘƘŜǊ ŘŜǘŀƛƭǎ ƻƴ ƎǊƻǳƴŘƛƴƎΦ 
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3.5.1 DǊƻǳƴŘ ²ƛǊŜǎ 

DǊƻǳƴŘ ǿƛǊŜǎ ŦƻǊ ǘƘŜ ǊŀŎƪǎ Ƴǳǎǘ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ƛƴǎǘŀƭƭŜǊ όƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ {ŀƳǎǳƴƎ {5LΩǎ ǎŎƻǇŜ ƻŦ ǎǳǇǇƭȅύΦ ¦ǎŜ ƎǊƻǳƴŘ ǿƛǊŜ 
ǘƘŀǘ ƛǎ ŀǘ ƭŜŀǎǘ тл ƳƳнΦ ¢ƘŜ ƎǊƻǳƴŘ ǿƛǊŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀǊŜΥ 

Table 3-4: Ground Wire Specifications1 

²ƛǊŜ bƻΦ ¢ŜǊƳƛƴŀƭ ¢ȅǇŜ 

тл ǎǉ ƳƳ ƻǊ ƎǊŜŀǘŜǊ aмн н IƻƭŜ wƛƴƎ ¢ŜǊƳƛƴŀƭ 

 

 

CAUTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tŀȅ ŀǘǘŜƴǘƛƻƴ ǘƻ ǘƘŜ ƎǊƻǳƴŘƛƴƎ ŎŀōƭŜ ƭŜƴƎǘƘΦ [м ғғ [нΣ [оΣ [п 

9ŀŎƘ ōŀǘǘŜǊȅ ǊŀŎƪ ǎƘŀƭƭ ōŜ ƎǊƻǳƴŘŜŘ ǿƛǘƘ ŀǘ ƭŜŀǎǘ тлǎǉ ƳƳ ǿƛǊŜ ƻǊ ƭŀǊƎŜǊ ƎŀǳƎŜ ŦƻǊ ǎǘŀōƭŜ ōŀǘǘŜǊȅ 
ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƻǇŜǊŀǘƻǊ ǎŀŦŜǘȅΦ LŦ ǘƘŜǊŜ ƛǎ ŀ ŎƻƴŦƭƛŎǘ ōŜǘǿŜŜƴ ǘƘŜ Ƴŀƴǳŀƭ ŀƴŘ ǘƘŜ ƭƻŎŀƭ ǎǘŀƴŘŀǊŘΣ ǘƘŜ 
ƭƻŎŀƭ ǎǘŀƴŘŀǊŘ ǇǊŜǾŀƛƭǎΦ 9ŀŎƘ ōŀǘǘŜǊȅ ǊŀŎƪ ǎƘŀƭƭ ōŜ ƎǊƻǳƴŘŜŘ ǎŜǇŀǊŀǘŜƭȅ ŦǊƻƳ ǘƘŜ ¦t{ ŦƻǊ ǊŜƭƛŀōƭŜ 
ƻǇŜǊŀǘƛƻƴ ǿƛǘƘƻǳǘ ōŜƛƴƎ ŀŦŦŜŎǘŜŘ ōȅ ¦t{ ǎǿƛǘŎƘƛƴƎ ƴƻƛǎŜǎΦ 

¢ƘŜ ōŀǘǘŜǊȅ ǎƘŀƭƭ ƻǇŜǊŀǘŜ ǳƴŘŜǊ ŀ ŦƭƻŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜΦ ¢ƘŜ {at{ !/πǎƛŘŜ ƎǊƻǳƴŘ ŀƴŘ ǊŀŎƪ ƎǊƻǳƴŘ 
ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜŘΦ 

 
 
 
 
 
 

                                                                        
 
1  Not provided. Must be provided by the installer or customer. 
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3.5.2 DǊƻǳƴŘ ²ƛǊŜ CŀǎǘŜƴƛƴƎ {ŎǊŜǿǎ 

DǊƻǳƴŘ ǿƛǊŜ ŦŀǎǘŜƴƛƴƎ ǎŎǊŜǿǎ ŦƻǊ ǘƘŜ ǊŀŎƪǎ Ƴǳǎǘ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ƛƴǎǘŀƭƭŜǊ όƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ {ŀƳǎǳƴƎ {5LΩǎ ǎŎƻǇŜ ƻŦ ǎǳǇǇƭȅύΦ 
{ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ƎǊƻǳƴŘ ǿƛǊŜ ŦŀǎǘŜƴƛƴƎ ǎŎǊŜǿǎ ŀǊŜΥ 

Table 3-5: Ground Wire Fastener Specification2 

{ƛȊŜ IŀǊŘƴŜǎǎ ¢ƘǊŜŀŘ tƛǘŎƘ aŀǘŜǊƛŀƭ 

aмнςол[ тл όDǊŀŘŜ тύ мΦнр ƳƳ όлΦлр ƛƴύ {{олп 

 

3.5.3 wŀŎƪ CŀǎǘŜƴŜǊǎ ό!ƴŎƘƻǊǎύ 

wŀŎƪ ŦŀǎǘŜƴŜǊκŀƴŎƘƻǊƛƴƎ ƘŀǊŘǿŀǊŜ ŦƻǊ ǘƘŜ ǊŀŎƪǎ Ƴǳǎǘ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ƛƴǎǘŀƭƭŜǊ όƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ {ŀƳǎǳƴƎ {5LΩǎ ǎŎƻǇŜ ƻŦ 
ǎǳǇǇƭȅύΦ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ǊŀŎƪ ŦŀǎǘŜƴŜǊ ǎŎǊŜǿǎ ŦƻǊ ŀƴŎƘƻǊƛƴƎ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ǘƻ ǘƘŜ ŦƭƻƻǊ ŀǊŜΥ 

Table 3-6: Rack Fastener Specifications3 

{ƛȊŜ IŀǊŘƴŜǎǎ ¢ƘǊŜŀŘ tƛǘŎƘ aŀǘŜǊƛŀƭ 

aмсς[ ό.ƻǘǘƻƳ !ƴŎƘƻǊύ тл όDǊŀŘŜ тύ нΦл ƳƳ όлΦлу ƛƴύ {{олп 

 

3.5.4 aǳƭǘƛǇƭŜ wŀŎƪ CŀǎǘŜƴŜǊǎ 

wŀŎƪ ŦŀǎǘŜƴŜǊǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ōȅ {ŀƳǎǳƴƎ {5LΦ wŜŦŜǊ ǘƻ ¢ŀōƭŜ оπнΥ tŀǊǘǎ ŦƻǊ мос{ оt wŀŎƪ ŦƻǊ ǇŀǊǘ ƴǳƳōŜǊ ŀƴŘ ǉǳŀƴǘƛǘƛŜǎΦ 
{ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ǊŀŎƪ ŦŀǎǘŜƴŜǊ ǎŎǊŜǿǎ ŦƻǊ ƛƴǎǘŀƭƭƛƴƎ ƳǳƭǘƛǇƭŜ ǊŀŎƪ ŦǊŀƳŜǎ ǎƛŘŜπōȅπǎƛŘŜ ŀǊŜΥ 

 
Table 3-7: Rack Fastener Specifications (Side by side) 

{ƛȊŜ IŀǊŘƴŜǎǎ ¢ƘǊŜŀŘ tƛǘŎƘ aŀǘŜǊƛŀƭ 

M10ς25L (Side) 70 (Grade 7) 1.5 mm (0.06 in) SS304 

  

                                                                        
 
2  Not provided. Must be provided by the installer or customer. 
3  Not provided. Must be provided by the installer or customer. 
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3.6 tǊŜǇŀǊŀǘƛƻƴ {ǘŀƎŜτwŜŎƻƳƳŜƴŘŜŘ ¢ƻƻƭǎκLƴǎǘǊǳƳŜƴǘǎ 

¢ƘŜ ƛƴǎǘŀƭƭŜǊǎ Ƴǳǎǘ ǇǊƻǾƛŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘƻƻƭǎ ǿƘŜƴ ƛƴǎǘŀƭƭƛƴƎ ǘƘŜ ōŀǘǘŜǊȅ ǎȅǎǘŜƳ όƴƻǘ ǇǊƻǾƛŘŜŘ ǿƛǘƘƛƴ {ŀƳǎǳƴƎ {5LΩǎ ǎŎƻǇŜ ƻŦ 
ǎǳǇǇƭȅύΥ 

Table 3-8: Recommended Tools and Instruments 

bƻΦ LǘŜƳǎ ¦ǎŀƎŜ !ǇǇŜŀǊŀƴŎŜ 

м 
tƻǿŜǊ {ŎǊŜǿŘǊƛǾŜǊκ5Ǌƛƭƭ  

όaŀȄ ǘƻǊǉǳŜΥ нс bƳ κ нтл ƪƎŦϊŎƳύ 

¢ƻ ŦŀǎǘŜƴ ./¦ ŀƴŘ {at{ ŀǎǎŜƳōƭƛŜǎ ǘƻ 
ǘƘŜ ǊŀŎƪ ŦǊŀƳŜǎ 

 

н ¢ƻǊǉǳŜ [ƛƳƛǘŜǊ CƻǊ ǳǎŜ ǿƛǘƘ ǘƻǊǉǳŜ ǿǊŜƴŎƘ 

 

о tƘƛƭƭƛǇǎ {ŎǊŜǿŘǊƛǾŜǊ ƻǊ .ƛǘ 

¢ƻ ŦŀǎǘŜƴ ./¦ ŀƴŘ {at{ ŀǎǎŜƳōƭƛŜǎ ǘƻ 
ǘƘŜ ǊŀŎƪ ŦǊŀƳŜǎ 

όaр ¢ƛǇύ  

п .ƻȄ /ǳǘǘŜǊ  hǇŜƴƛƴƎ ōƻȄŜǎ 

 

р CƻǊƪƭƛŦǘ 
aƻǾƛƴƎ ǊŀŎƪ ŦǊŀƳŜǎ ŀƴŘ ǇŀƭƭŜǘǎ 
ŎƻƴǘŀƛƴƛƴƎ ƳƻŘǳƭŜǎ ŀƴŘ ./¦ 

 

с LƴǎǳƭŀǘŜŘ ¢ƻǊǉǳŜ ²ǊŜƴŎƘ 
LƴǎǘŀƭƭƛƴƎ ŀ ƘƛƎƘπŎǳǊǊŜƴǘ ŎŀōƭŜ 

όмлπрл bƳ κ млл π рлл ƪƎŦϊŎƳύ 
 

т 
LƴǎǳƭŀǘŜŘ {ƻŎƪŜǘǎ 

όмо ƳƳΣ мт ƳƳΣ ŀƴŘ мф ƳƳύ 
LƴǎǘŀƭƭƛƴƎ ǇƻǿŜǊ ŎŀōƭŜǎ ŀƴŘ ōǳǎōŀǊǎ 

 

у LƴǎǳƭŀǘŜŘ 9ȄǘŜƴǎƛƻƴ ŦƻǊ {ƻŎƪŜǘ LƴǎǘŀƭƭƛƴƎ ŀ ǇƻǿŜǊ ŎŀōƭŜ 

 



 45 

bƻΦ LǘŜƳǎ ¦ǎŀƎŜ !ǇǇŜŀǊŀƴŎŜ 

ф LƴŎƭƛƴƻƳŜǘŜǊκ[ŜǾŜƭ LƴǎǘŀƭƭƛƴƎ ŀ ǊŀŎƪ ŦǊŀƳŜ 

 

мл .ŀǘǘŜǊȅ ¢ŜǎǘŜǊ 

aŜŀǎǳǊŜ ōŀǘǘŜǊȅ ƳƻŘǳƭŜΩǎ ǾƻƭǘŀƎŜ ŀƴŘ 
ƛƴǘŜǊƴŀƭ ƛƳǇŜŘŀƴŎŜΦ 

ώIƛƻƪƛ .¢оррпΣ CƭǳƪŜ .¢рнм ƻǊ ƳŜǘŜǊǎ 
ǿƛǘƘ ǘƘŜ ǎŀƳŜ ƻǊ ōŜǘǘŜǊ ǾƻƭǘŀƎŜ ŀƴŘ 
ǊŜǎƛǎǘŀƴŎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎƻƭǳǘƛƻƴ ŀƴŘ 
ŀŎŎǳǊŀŎȅ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘΦ 

π ±ƻƭǘŀƎŜ ǊŜǎƻƭǳǘƛƻƴΥ мƳ± 

π ±ƻƭǘŀƎŜ ŀŎŎǳǊŀŎȅΥ ҕлΦм҈ ƻŦ ǊŜŀŘƛƴƎ 

π wŜǎƛǎǘŀƴŎŜ ǊŜǎƻƭǳǘƛƻƴΥ лΦллмƳҠ 

π wŜǎƛǎǘŀƴŎŜ ŀŎŎǳǊŀŎȅΥ ҕм҈ ƻŦ ǊŜŀŘƛƴƎϐ 

 

.ŀǘǘŜǊȅ ǘŜǎǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ 
ŎƻƴǘŀŎǘ ǊŜǎƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ōǳǎ ōŀǊ 
ŀƴŘ ǘƘŜ ƧƻƛƴƛƴƎ ǘŜǊƳƛƴŀƭΣ ƛŦ ŀ ŘŜŘƛŎŀǘŜŘ 
ǊŜǎƛǎǘŀƴŎŜ ƳŜǘŜǊ ƛǎ ǳƴŀǾŀƛƭŀōƭŜΦ 

 

мм wŜǎƛǎǘŀƴŎŜ aŜǘŜǊ 

aŜŀǎǳǊŜ ǘƘŜ ŎƻƴǘŀŎǘ ǊŜǎƛǎǘŀƴŎŜ 
ōŜǘǿŜŜƴ ōǳǎ ōŀǊ ŀƴŘ ǘƘŜ ƧƻƛƴƛƴƎ 
ǘŜǊƳƛƴŀƭ 

ώIƛƻƪƛ waорпу ƻǊ ƳŜǘŜǊǎ ǿƛǘƘ ǘƘŜ ǎŀƳŜ 
ƻǊ ōŜǘǘŜǊ ǊŜǎƛǎǘŀƴŎŜ ƳŜŀǎǳǊŜƳŜƴǘ 
ŀŎŎǳǊŀŎȅ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘϐ  
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3.7 tǊŜǇŀǊŀǘƛƻƴ {ǘŀƎŜτ±ƛǎǳŀƭ LƴǎǇŜŎǘƛƻƴ 

 

CAUTION 

LŦ ŀƴȅ ŘŜŦŜŎǘǎ ŀǊŜ ŦƻǳƴŘ ŘǳǊƛƴƎ ǘƘŜ ƛƴǎǇŜŎǘƛƻƴΣ ŎƻƴǘŀŎǘ ǘƘŜ ƭƻŎŀƭ {ŀƳǎǳƴƎ {5L ŎǳǎǘƻƳŜǊ ǎŜǊǾƛŎŜ 
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜΦ 

3.7.1 LƴǎǇŜŎǘƛƻƴ ƻŦ ǘƘŜ wŀŎƪ CǊŀƳŜ 

!ŦǘŜǊ ǘǊŀƴǎǇƻǊǘƛƴƎ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ǘƻ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭƻŎŀǘƛƻƴΣ ŎƘŜŎƪ ŦƻǊΥ 

· {ǘǊǳŎǘǳǊŀƭ ŘŀƳŀƎŜ 
· tŀƛƴǘ ǇŜŜƭƛƴƎ  
· 5ŀƳŀƎŜŘ ƻǊ ǇǊƻǘǊǳŘƛƴƎ ǎŎǊŜǿǎΦ 

 
!ŦǘŜǊ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ƛƴǎǇŜŎǘƛƻƴΣ ƛƴǎǘŀƭƭ ƻǊ ǊŜπǇŀŎƪŀƎŜ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ŦƻǊ ǇǊƻǘŜŎǘƛƻƴ ŘǳǊƛƴƎ ǎǘƻǊŀƎŜΦ 

3.7.2 LƴǎǇŜŎǘƛƻƴ ƻŦ ǘƘŜ .ŀǘǘŜǊȅ aƻŘǳƭŜǎ 

!ŦǘŜǊ ǘǊŀƴǎǇƻǊǘƛƴƎ ǘƘŜ ōŀǘǘŜǊȅ ƳƻŘǳƭŜǎ ǘƻ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭƻŎŀǘƛƻƴΣ ŎƘŜŎƪ ŦƻǊΥ 

· tƘȅǎƛŎŀƭ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ŜȄǘŜǊƛƻǊ 
· 5ŀƳŀƎŜŘ ƻǊ ǇǊƻǘǊǳŘƛƴƎ ǎŎǊŜǿǎ 
· tǊƻǇŜǊ ǾƻƭǘŀƎŜ ŀƴŘ ƛƴǘŜǊƴŀƭ ƛƳǇŜŘŀƴŎŜ ƻŦ ǘƘŜ ōŀǘǘŜǊȅ ƳƻŘǳƭŜǎ ǳǎƛƴƎ ǘƘŜ ōŀǘǘŜǊȅ ǘŜǎǘŜǊ 

Table 3-9: Battery Module Voltage and Internal Impedance 

bƻΦ LǘŜƳǎ ±ŀƭǳŜ 

м ±ƻƭǘŀƎŜ /ƘŜŎƪ нуΦтмн π нфΦмлп± 

н LƴǘŜǊƴŀƭ LƳǇŜŘŀƴŎŜ /ƘŜŎƪ оΦл π пΦо Ƴʍ 

!ŦǘŜǊ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ƛƴǎǇŜŎǘƛƻƴΣ ƛƴǎǘŀƭƭ ǘƘŜ ōŀǘǘŜǊȅ ƳƻŘǳƭŜǎ ƛƴ ŀƴ ŀƭǊŜŀŘȅ ƛƴǎǘŀƭƭŜŘ ǊŀŎƪ ŦǊŀƳŜ ƻǊ ǊŜǘǳǊƴ ǘƘŜ ōŀǘǘŜǊȅ ƳƻŘǳƭŜ ǘƻ ƛǘǎ 
ƻǊƛƎƛƴŀƭ ǇŀŎƪƛƴƎ ŦƻǊ ǇǊƻǘŜŎǘƛƻƴ ŘǳǊƛƴƎ ǎǘƻǊŀƎŜΦ bƻǘŜ ǘƘŀǘ ŀƭƭ ōŀǘǘŜǊȅ ƳƻŘǳƭŜǎ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ǎŀƳŜ ǊŀŎƪ ŦǊŀƳŜ ǎƘŀƭƭ ƳŜŀǎǳǊŜ ǿƛǘƘƛƴ 
ŀ ғ олл Ƴ± ǊŀƴƎŜΦ 

3.7.3 LƴǎǇŜŎǘƛƴƎ ǘƘŜ ./¦ 

!ŦǘŜǊ ǘǊŀƴǎǇƻǊǘƛƴƎ ǘƘŜ ./¦ ǘƻ ƛǘǎ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭƻŎŀǘƛƻƴΣ ŎƘŜŎƪ ŦƻǊΥ 

· tƘȅǎƛŎŀƭ ŘŀƳŀƎŜ 
· tŀƛƴǘ ǇŜŜƭƛƴƎ 
· 5ŀƳŀƎŜŘ ƻǊ ǇǊƻǘǊǳŘƛƴƎ ǎŎǊŜǿǎΦ 

 
!ŦǘŜǊ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ƛƴǎǇŜŎǘƛƻƴΣ ƛƴǎǘŀƭƭ ǘƘŜ ./¦ ƛƴ ŀƴ ŀƭǊŜŀŘȅ ƛƴǎǘŀƭƭŜŘ ǊŀŎƪ ŦǊŀƳŜ ƻǊ ǊŜǘǳǊƴ ǘƘŜ ./¦ ǘƻ ƛǘǎ ƻǊƛƎƛƴŀƭ ǇŀŎƪƛƴƎ ŦƻǊ 
ǇǊƻǘŜŎǘƛƻƴ ŘǳǊƛƴƎ ǎǘƻǊŀƎŜΦ 

 

3.7.4 LƴǎǇŜŎǘƛƴƎ ǘƘŜ {at{ !ǎǎŜƳōƭȅ 

!ŦǘŜǊ ǘǊŀƴǎǇƻǊǘƛƴƎ ǘƘŜ {at{ !ǎǎŜƳōƭȅ ǘƻ ƛǘǎ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭƻŎŀǘƛƻƴΣ ŎƘŜŎƪ ŦƻǊΥ 

· tƘȅǎƛŎŀƭ ŘŀƳŀƎŜ 
· tŀƛƴǘ ǇŜŜƭƛƴƎ 
· 5ŀƳŀƎŜŘ ƻǊ ǇǊƻǘǊǳŘƛƴƎ ǎŎǊŜǿǎΦ 

 
!ŦǘŜǊ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ƛƴǎǇŜŎǘƛƻƴΣ ƛƴǎǘŀƭƭ ǘƘŜ {at{ !ǎǎŜƳōƭȅ ƛƴ ŀƴ ŀƭǊŜŀŘȅ ƛƴǎǘŀƭƭŜŘ ǊŀŎƪ ŦǊŀƳŜ ƻǊ ǊŜǘǳǊƴ ǘƘŜ {at{ !ǎǎŜƳōƭȅ ǘƻ ƛǘǎ 
ƻǊƛƎƛƴŀƭ ǇŀŎƪƛƴƎ ŦƻǊ ǇǊƻǘŜŎǘƛƻƴ ŘǳǊƛƴƎ ǎǘƻǊŀƎŜΦ
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3.8 wŀŎƪ !ƴŎƘƻǊƛƴƎ {ǘŀƎŜ 

Lƴǎǘŀƭƭ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ƻƴ ŀ ƘŀǊŘΣ Ŧƭŀǘ ŀƴŘ ƭŜǾŜƭ ŦƭƻƻǊ ǎǳŎƘ ŀǎ ŎƻƴŎǊŜǘŜΦ ¦ǎŜ ŀƴ ƛƴŎƭƛƴƻƳŜǘŜǊ ǘƻ ŎƻƴŦƛǊƳ ǘƘŀǘ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ƛǎ 
ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ǘƘŜ ŦƭƻƻǊΦ 

u To attach the rack and perform the related works 

 

 

CAUTION 

Á ¦ǎŜ ŀ ǇǊƻǇŜǊ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ƳŜǘƘƻŘ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ǿŜƛƎƘǘ ƻŦ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ǿƘŜƴ 
ǘǊŀƴǎǇƻǊǘƛƴƎ ƛǘ ǘƻ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭƻŎŀǘƛƻƴΦ 

Á 9ƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǎŀŦŜǘȅ ƻŦ ǘƘŜ ǿƻǊƪƛƴƎ ǇƭŀŎŜ ƛǎ ƳŀƛƴǘŀƛƴŜŘΦ 

Á ²ƘŜƴ ǳǎƛƴƎ ŀ ŦƻǊƪƭƛŦǘΣ ƭƛŦǘ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ŦǊƻƳ ǘƘŜ ŦǊƻƴǘΦ 

Á ²ƘŜƴ ŀ ŦƻǊƪƭƛŦǘ Ŏŀƴƴƻǘ ōŜ ǳǎŜŘΣ ǳǎŜ ŀ ƳŜŎƘŀƴƛŎŀƭ ƭƛŦǘ ƻǊ ƳƻǾŜ ƛǘ ōȅ ƘŀƴŘ ǿƛǘƘ ǘƘǊŜŜ ƻǊ ƳƻǊŜ 
ǇŜƻǇƭŜΦ 

Á ¦ǎŜ ƭƻŎƪ ǿŀǎƘŜǊǎ ǘƻ ǇǊŜǾŜƴǘ ōƻƭǘǎ ŦǊƻƳ ƭƻƻǎŜƴƛƴƎΦ 

Á ¦ǎŜ ŀƴ ƛƴŎƭƛƴƻƳŜǘŜǊ ƻǊ ŎŀǊǇŜƴǘŜǊΩǎ ƭŜǾŜƭ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ƛǎ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ǘƘŜ 
ŦƭƻƻǊΦ 

 

 

NOTICE 

Á CŀƛƭǳǊŜ ǘƻ ŀƴŎƘƻǊ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ƻƴ ŀ Ŧƭŀǘ ŀƴŘ ƭŜǾŜƭ ǎǳǊŦŀŎŜ Ƴŀȅ ŘƛǎǘƻǊǘ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ŀŦǘŜǊ 
ƛƴǎǘŀƭƭƛƴƎ ǘƘŜ ǊŀŎƪǎ ǎƛŘŜπōȅπǎƛŘŜΦ 

Á CǊŀƳŜ ŘƛǎǘƻǊǘƛƻƴ Ƴŀȅ ƳŀƪŜ ǘƘŜ ǊŀŎƪ ŘƻƻǊǎ ŘƛŦŦƛŎǳƭǘ ƻǊ ƛƳǇƻǎǎƛōƭŜ ǘƻ ƻǇŜƴΦ 

 

 

NOTICE 

Á Lƴ ǎŜƛǎƳƛŎŀƭƭȅ ŀŎǘƛǾŜ ŀǊŜŀǎΣ ǘƘŜ ŦǊƻƴǘ ǇŀƴŜƭ ŀƴŘ ǘƘŜ ǊŜŀǊ ǇŀƴŜƭ ƻŦ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ Ƴǳǎǘ ōŜ 
ƛƴǎǘŀƭƭŜŘΦ 

 
To anchor the racks in all four points, racks are recommended to be placed according to the workable distances listed in the table 
below. In seismically active areas, it is critical that all four anchor points of the rack are installed. 
 
To reduce the product footprint, the racks can be installed side-by-side and rear-to-rear against a wall or next to another rack. In 
this case, only two anchor points on the front side of each rack can be installed. Proper cooling and ventilation of the installed 
area is recommended for racks installed with no side and rear clearance. The front side of the rack must be cleared for installation, 
maintenance, service access, ventilation, and cooling. 
 
Clearance from the top of the rack frame is not required and the top of the rack frame can be covered to prevent any foreign 
objects from falling into the battery rack frame. 
 
The workable distance of 800 mm listed in Table 3-ф ƛǎ {ŀƳǎǳƴƎ {5LΩǎ ƎŜƴŜǊƛŎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ŦƻǊ ǊŜŀǊκǎƛŘŜ ŎƭŜŀǊŀƴŎŜ ŘƛǎǘŀƴŎŜǎ 
for any rack frame installation located in high seismic zones. As long as all four anchor points of the cabinet are secured during 
installation, reduced side/rear clearances are accepted by Samsung SDI. 
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Table 3-10: Rack Clearance Distances 

Configuration Required anchor points per 
rack 

Clearance Distance (mm) 

Side (end) Side (adjacent) Rear Front 

Single Rack 2 (Front) 
not rated for seismic event 

0 n/a 0 Workable distance 
(1000 recommended) 

4 (All) ς Telcordia Zone 4 Workable distance 
(800 recommended) 

n/a Workable distance 
(800 recommended) 

Workable distance 
(1000 recommended) 

Multiple Racks 
(Side-to-Side) 

2 (Front) 
not rated for seismic event 

0 0 0 Workable distance 
(1000 recommended) 

4 (All) ς Telcordia Zone 4 Workable distance 
(800 recommended) 

0 Workable distance 
(800 recommended) 

Workable distance 
(1000 recommended) 

Multiple Racks 
(Side-to-Side 
and Rear-to-
Rear) 

2 (Front) 
not rated for seismic event 

0 0 0 Workable distance 
(1000 recommended) 

4 (All) ς Telcordia Zone 4 Workable distance 
(800 recommended) 

0 Workable distance 
(800 recommended) 

Workable distance 
(1000 recommended) 

 

Two anchor points (not rated for seismic event) Four anchor points (Telcordia Zone 4) 

  
Figure 3-2: Clearance Distance for Single Rack Frame 
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Two anchor points (not rated for seismic event) Four anchor points (Telcordia Zone 4) 

 
 

Figure 3-3: Clearance Distance for Multiple Rack Frames Installed Side-by-Side 
 

Two anchor points (not rated for seismic event) Four anchor points (Telcordia Zone 4) 

 

 

Figure 3-4: Clearance Distance for Multiple Rack Frames Installed Side-by-Side and Rear-to-Rear 
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 !ŦǘŜǊ ǳƴǇŀŎƪƛƴƎ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜΣ ǘǊŀƴǎǇƻǊǘ ƛǘ ǘƻ ƛǘǎ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭƻŎŀǘƛƻƴΦ 

 wŜƳƻǾŜ ǘƘŜ ŦǊƻƴǘ ǇŀƴŜƭǎΣ ǎƛŘŜ ǇŀƴŜƭǎόƻǇǘƛƻƴŀƭ ǎǘŜǇύΣ ŀƴŘ ǊŜŀǊ ǇŀƴŜƭ ŦǊƻƳ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜΦ ¦ƴǎŎǊŜǿ ǘƘŜ ǎŎǊŜǿǎ ƻƴ 
ŜŀŎƘ ǇŀƴŜƭ ŀƴŘ ƭƛŦǘ ǘƘŜ ǇŀƴŜƭ ǘƻ ǳƴŘƻ ǘƘŜ Ƙƻƻƪǎ ǘƻ ǘƘŜ ŦǊŀƳŜ ƻƴ ŜŀŎƘ ǇŀƴŜƭΦ 5ƻ ƴƻǘ ƳƛǎǇƭŀŎŜ ǘƘŜ ǎŎǊŜǿǎΣ ŀǎ ǘƘŜȅ 
ŀǊŜ ƴŜŜŘŜŘ ŀŦǘŜǊ ŀƴŎƘƻǊƛƴƎ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ǿƘŜƴ ǊŜπƛƴǎǘŀƭƭƛƴƎ ǘƘŜ ǇŀƴŜƭǎΦ 

 

CƛƎǳǊŜ оπрΥ CǊƻƴǘ ǇŀƴŜƭ ǎŎǊŜǿǎ όv¢¸ уύ 

 

Figure 3-6: Front panel hooks (QTY 4) 
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Figure 3-7: Side panel screws (QTY 6) 

 

Figure 3-8: Side panel hooks (QTY 4) 
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Figure 3-9: Rear panel screws (QTY 8) 

 

Figure 3-10: Rear panel hooks (QTY 4) 

 

 !ǊǊŀƴƎŜ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ŀŦǘŜǊ ǾŜǊƛŦȅƛƴƎ ǘƘŀǘ ǘƘŜ ƘƻƭŜǎ ƛƴ ǘƘŜ ŦǊŀƳŜ ŀƴŘ ŀƴŎƘƻǊƛƴƎ Ǉƻƛƴǘǎ ŀǊŜ ŀƭƛƎƴŜŘΦ 

 /ƻƴƴŜŎǘ ŦƻǳǊ ŀƴŎƘƻǊƛƴƎ Ǉƻƛƴǘǎ ƻƴ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǊŀŎƪΦ 

 

NOTICE 

Á !ƴŎƘƻǊ ǘƘŜ ŦǊŀƳŜ ǿƛǘƘ aмс ōƻƭǘǎ ŀƴŘ ƴǳǘǎ όƴƻǘ ǇǊƻǾƛŘŜŘ ōȅ {ŀƳǎǳƴƎ {5LύΦ 

Á ¢ƘŜ ŦŀǎǘŜƴƛƴƎ ǘƻǊǉǳŜ ǎƘƻǳƭŘ ōŜ мпл bƳ κ мΣпнр ƪƎŦϊŎƳΦ 

Á /ƘŜŎƪ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ŀƴŘ ƻǘƘŜǊ ǇŀǊǘǎ ŦƻǊ ŘƛǎǘƻǊǘƛƻƴ ŎŀǳǎŜŘ ŘǳǊƛƴƎ ǳƴǇŀŎƪƛƴƎΦ 
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Figure 3-11: Rack Anchoring Points (QTY 4) 
 

 LŦ ŀǇǇƭƛŎŀōƭŜΣ ŎƻƴƴŜŎǘ ƳǳƭǘƛǇƭŜ ǊŀŎƪǎ όǎƛŘŜπōȅπǎƛŘŜύ ǘƻƎŜǘƘŜǊ ǳǎƛƴƎ aмл ƘŀǊŘǿŀǊŜ ǘƘǊƻǳƎƘ ƘƻƭŜǎ ƛƴ ǘƘŜ ǎƛŘŜǎ 
όά{/w9² aмл · нрΣέ άaмл C[!¢ ²!{I9wέ ŀƴŘ άb¦¢ aмлέύΦ ¢ƻǊǉǳŜ ǘƘŜ ōƻƭǘǎ ǘƻ ол bƳ όолл ƪƎŦϊŎƳύΦ 

 

Figure 3-12: Holes on the sides of the rack (QTY 6) 
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 hǇǘƛƻƴŀƭ ǎǘŜǇΥ Lƴ ŎŀǎŜ ƻŦ ǊŜƳƻǾŜŘ ǎƛŘŜ ǇŀƴŜƭǎΣ ǊŜπŀǘǘŀŎƘ ǘƘŜ ǎƛŘŜ ǇŀƴŜƭǎ ƻƴ ǘƘŜ ƻǳǘŜǊ ǊŀŎƪ ŦǊŀƳŜǎ ǳǎƛƴƎ ǘƘŜ 
ǇǊƻǾƛŘŜŘ aр {ŎǊŜǿǎ ŦƻǊ ŜŀŎƘ ǎƛŘŜ ǇŀƴŜƭΦ CŀǎǘŜƴ ǘƘŜ ǎŎǊŜǿǎ ǳǎƛƴƎ ŀ ǘƻǊǉǳŜ ǾŀƭǳŜ ƻŦ нΦфпςоΦфн bƳ όолςпл ƪƎŦϊŎƳύΦ 
aŀƪŜ ǎǳǊŜ ŀƭƭ ǘƘŜ Ƙƻƻƪǎ ŀǊŜ ƛƴǎŜǊǘŜŘ ǘƻ ǘƘŜ ǎƭƻǘ ŀƴŘ ǘƘŜ ǇŀƴŜƭ ƛǎ ŦƭǳǎƘ ǿƛǘƘ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ōŜŦƻǊŜ ǎŎǊŜǿƛƴƎΦ 

 

 

NOTICE 

Lƴ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎ ǿƘŜǊŜ ƳǳƭǘƛǇƭŜ ǊŀŎƪǎ όǎƛŘŜπōȅπǎƛŘŜύ ŀǊŜ ǳǎŜŘΣ  

ǊŜƛƴǎǘŀƭƭƛƴƎ ƛƴǘŜǊƛƻǊ ǊŀŎƪ ŦǊŀƳŜ ǎƛŘŜ ǇŀƴŜƭǎ ƛǎ ƻǇǘƛƻƴŀƭ ǎǘŜǇΦ 

 

 

Figure 3-13: Reattaching the Side Panels (four hooks and six screws for each panel) 
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 wŜŀǘǘŀŎƘ ǘƘŜ ǊŜŀǊ ǇŀƴŜƭǎ ǘƻ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜǎ ǳǎƛƴƎ ǘƘŜ {ŀƳǎǳƴƎ {5LπǇǊƻǾƛŘŜŘ aр ǎŎǊŜǿǎ ŦƻǊ ŜŀŎƘ ǊŜŀǊ ǇŀƴŜƭΦ CŀǎǘŜƴ 
ǘƘŜ ǎŎǊŜǿǎ ǳǎƛƴƎ ŀ ǘƻǊǉǳŜ ǾŀƭǳŜ ƻŦ нΦфпςоΦфн bƳ όолςпл ƪƎŦϊŎƳύΦ aŀƪŜ ǎǳǊŜ ŀƭƭ ǘƘŜ Ƙƻƻƪǎ ŀǊŜ ƛƴǎŜǊǘŜŘ ǘƻ ǘƘŜ ǎƭƻǘ 
ŀƴŘ ǘƘŜ ǇŀƴŜƭ ƛǎ ŦƭǳǎƘ ǿƛǘƘ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ōŜŦƻǊŜ ǎŎǊŜǿƛƴƎΦ 

  
Figure 3-14: Reattaching the Rear Panels 

 

 wŜŀǘǘŀŎƘ ǘƘŜ ŦǊƻƴǘ ǇŀƴŜƭǎ ŀŦǘŜǊ ŀƭƭ ǎǘŜǇǎ ŀōƻǾŜ ƘŀǾŜ ōŜŜƴ ŎƻƳǇƭŜǘŜŘΦ 
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3.9 9ǉǳƛǇƳŜƴǘ Lƴǎǘŀƭƭŀǘƛƻƴ {ǘŀƎŜ 

 

WARNING 

!ǊŎ CƭŀǎƘ ŀƴŘ {ƘƻŎƪ IŀȊŀǊŘ 

LƴǎǳƭŀǘŜŘ ǘƻƻƭǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ŀƴȅ ǿƻǊƪ ƻƴ ǘƘƛǎ ŜƴŜǊƎƛȊŜŘ ŜǉǳƛǇƳŜƴǘΦ 

 

 

WARNING 

{ƘŀǊǇ 9ŘƎŜǎ 

²ŜŀǊ ƎƭƻǾŜǎ ŀƴŘ ƻǘƘŜǊ ǇǊƻǘŜŎǘƛǾŜ ƎŜŀǊ ǘƻ ǇǊŜǾŜƴǘ ƛƴƧǳǊȅΦ 

 

 

WARNING 

tƛƴŎƘ tƻƛƴǘ 
¦ǎŜ Ŏŀǳǘƛƻƴ ǿƘŜƴ ǿƻǊƪƛƴƎ ƛƴ ǘƘŜ ŜƴŎƭƻǎǳǊŜ ǘƻ ǇǊŜǾŜƴǘ ƛƴƧǳǊȅΦ 

 

 

CAUTION 

IŜŀǾȅ hōƧŜŎǘ 

/ŀƴ ŎŀǳǎŜ ƳǳǎŎƭŜ ǎǘǊŀƛƴ ƻǊ ōŀŎƪ ƛƴƧǳǊȅΦ 

¦ǎŜ ƭƛŦǘƛƴƎ ŀƛŘǎ ŀƴŘ ǇǊƻǇŜǊ ƭƛŦǘƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ǿƘŜƴ ƳƻǾƛƴƎ ōŀǘǘŜǊƛŜǎ ŀƴŘ ƻǘƘŜǊ ƘŜŀǾȅ ƻōƧŜŎǘǎΦ 
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3.9.1 CǊƻƴǘ 5ƻƻǊ wŜƳƻǾŀƭ 

1. hǇŜƴ ǘƘŜ ŦǊƻƴǘ ŘƻƻǊ ƻŦ ǘƘŜ ǇŀƴŜƭ ǳǎƛƴƎ ǘƘŜ ǇǊƻǾƛŘŜŘ ƪŜȅΦ 

 

Figure 3-15: Front door ajar 

 

2. wŜƳƻǾŜ ǘƘŜ ŜŀǊǘƘ ŎŀōƭŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŦǊƻƴǘ ŘƻƻǊΦ 5ƻ ƴƻǘ ƳƛǎǇƭŀŎŜ ǘƘŜ ǘǿƻ ǎŎǊŜǿǎ ƻǊ ǘƘŜ ŜŀǊǘƘ ŎŀōƭŜΦ 

 

Figure 3-16: Removing the earth cable 
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3. [ƛŦǘ ǘƘŜ ŦǊƻƴǘ ŘƻƻǊ ǘƻ ǊŜƳƻǾŜ ƛǘ ŦǊƻƳ ƛǘǎ ƘƛƴƎŜΦ 5ƻ ƴƻǘ ƳƛǎǇƭŀŎŜ ǘƘŜ ŘƻƻǊΦ 

 

Figure 3-17: Removing the front door 
 

4. LŦ ƛƴǎǘŀƭƭƛƴƎ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ǊŀŎƪΣ ǊŜƳƻǾŜ ŀƭƭ ǘƘŜ ŘƻƻǊǎΦ 

 

Figure 3-18: All doors and front panels removed. 
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3.9.2 ./¦ ŀƴŘ {at{ !ǎǎŜƳōƭȅ Lƴǎǘŀƭƭŀǘƛƻƴ 

 

Important 

Á !ǘǘŀŎƘ ŜŀŎƘ ./¦ ǘƻ ƛǘǎ ǊŀŎƪ ŦǊŀƳŜ ǿƛǘƘ ŦƻǳǊ aр Ȅ мл[ ǎŎǊŜǿǎΦ ό¢ƻǊǉǳŜΥ нΦфпςоΦфн bƳ ώолςпл ƪƎŦϊŎƳϐύ 

Á ±ŜǊƛŦȅ ǘƘŀǘ ǘƘŜ ǘƻǊǉǳŜ ǎŜǘǘƛƴƎ ƛǎ ŎƻǊǊŜŎǘΦ 

 

1. LƴǎŜǊǘ ǘƘŜ ./¦ ǘƘǊƻǳƎƘ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘƘŜ ǊŀŎƪ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ оπмфΥ LƴǎŜǊǘƛƴƎ ./¦Φ LƴǎŜǊǘ ŀƭƭ ./¦ǎ ƛƴǘƻ ŀƭƭ ǊŀŎƪ ŦǊŀƳŜǎΦ 

 

Figure 3-19: Inserting BCU 

2. !ŦǘŜǊ ŀƭƭ ./¦Ωǎ ŀǊŜ ƛƴǎŜǊǘŜŘ ƛƴ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜǎΣ ŀǘǘŀŎƘ ŜŀŎƘ ./¦ ǘƻ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ǿƛǘƘ ŦƻǳǊ aр Ȅ мл[ ōƻƭǘǎΦ ό¢ƻǊǉǳŜΥ нΦфпς
оΦфн bƳ ώолςпл ƪƎŦϊŎƳϐύ 
 

 

Figure 3-20: Attaching a BCU to a Rack Frame 

 

3.  !ŦǘŜǊ ŀƭƭ ./¦Ωǎ ŀǊŜ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜǎΣ ŎƻƴƴŜŎǘ ǘƘŜ ƎǊƻǳƴŘ ŎŀōƭŜ ōŜǘǿŜŜƴ ǘƘŜ ./¦ ŀƴŘ ǊŀŎƪ ŦǊŀƳŜΦ wŜǇŜŀǘ ŦƻǊ ŀƭƭ 
./¦ǎΦ 
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NOTICE 

Á /ƻƴƴŜŎǘ ŀ ƎǊƻǳƴŘ ŎŀōƭŜ ōŜǘǿŜŜƴ ǘƘŜ ./¦ ŀƴŘ ǘƘŜ wŀŎƪ CǊŀƳŜ ό{/w9² aр Ȅ мл[ύΦ ό¢ƻǊǉǳŜΥ 
нΦфпςоΦфн bƳ ώолςпл ƪƎŦϊŎƳϐύ 

Á ±ŜǊƛŦȅ ǘƘŀǘ ǘƘŜ ǘƻǊǉǳŜ ǎŜǘǘƛƴƎ ƛǎ ŎƻǊǊŜŎǘΦ 

 

 
Figure 3-21: Ground Cable Connection to the BCU 

 

4. LƴǎŜǊǘ ǘƘŜ {at{ !ǎǎŜƳōƭȅ ƛƴǘƻ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜǎ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ оπннΥ LƴǎŜǊǘƛƴƎ {at{ !ǎǎŜƳōƭȅΦ 

 

Important 

Á !ǘǘŀŎƘ ǘƘŜ ƛƴǎŜǊǘŜŘ {at{ !ǎǎŜƳōƭƛŜǎ ǘƻ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜǎ ōȅ ŦŀǎǘŜƴƛƴƎ ŜŀŎƘ ǿƛǘƘ ŦƻǳǊ aр Ȅ мл[ 
ǎŎǊŜǿǎ ό¢ƻǊǉǳŜΥ нΦфпςоΦфн bƳ ώолςпл ƪƎŦϊŎƳϐύ 

Á ±ŜǊƛŦȅ ǘƘŀǘ ǘƘŜ ǘƻǊǉǳŜ ǎŜǘǘƛƴƎ ƛǎ ŎƻǊǊŜŎǘΦ 

 

5. {ƭƛŘŜ ǘƘŜ {at{ !ǎǎŜƳōƭȅ ƛƴǘƻ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ƻƴ ǘƘŜ ǎƘŜƭŦ ŘŜǎƛƎƴŀǘŜŘ ŦƻǊ ǘƘŜ {at{ !ǎǎŜƳōƭȅ ŀǎ ǎƘƻǿƴ ōŜƭƻǿΦ LƴǎŜǊǘ ŀƭƭ {at{ 
!ǎǎŜƳōƭƛŜǎ ƛƴǘƻ ŀƭƭ ǊŀŎƪ ŦǊŀƳŜǎΦ /ŀǊŜŦǳƭƭȅ ƴƻǘŜ ǘƘŀǘ ǘƘŜ ŦƛǊǎǘ ƻǊ ƭŀǎǘ ǊŀŎƪ ŦǊŀƳŜ ƛǎ ŀ ¢ȅǇŜ ! {at{ !ǎǎŜƳōƭȅ ŀƴŘ ǘƘŜ ƻǘƘŜǊǎ ŀǊŜ 
¢ȅǇŜ .Φ 

 

Figure 3-22: Inserting SMPS Assembly 
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6. !ŦǘŜǊ ŀƭƭ {at{ !ǎǎŜƳōƭƛŜǎ ŀǊŜ ƛƴǎŜǊǘŜŘ ƛƴǘƻ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜǎΣ ŀǘǘŀŎƘ ǘƘŜƳ ǘƻ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜ ǿƛǘƘ ǎŎǊŜǿǎ ό¢ƻǊǉǳŜΥ нΦфпςоΦфн 
bƳ ώолςпл ƪƎŦϊŎƳϐύ 

 

Figure 3-23: Attaching the SMPS Assembly 

 

7. !ŦǘŜǊ ŀƭƭ {at{ !ǎǎŜƳōƭƛŜǎ ŀǊŜ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜǎΣ ŎƻƴƴŜŎǘ ǘƘŜ ƎǊƻǳƴŘ ŎŀōƭŜǎ ōŜǘǿŜŜƴ ǘƘŜ {at{ !ǎǎŜƳōƭȅ ŀƴŘ ǘƘŜ 
ǊŀŎƪ ŦǊŀƳŜΦ wŜǇŜŀǘ ŦƻǊ ŀƭƭ {at{ !ǎǎŜƳōƭƛŜǎΦ 

 

 

NOTICE 

Á /ƻƴƴŜŎǘ ŀ ƎǊƻǳƴŘ ŎŀōƭŜ ōŜǘǿŜŜƴ ǘƘŜ {at{ !ǎǎŜƳōƭȅ ŀƴŘ ǘƘŜ wŀŎƪ CǊŀƳŜ ǿƛǘƘ ŀƴ aр Ȅ мл[ 
ǎŎǊŜǿΦ ό¢ƻǊǉǳŜΥ нΦфпςоΦфн bƳ ώолςпл ƪƎŦϊŎƳϐύ 

Á ±ŜǊƛŦȅ ǘƘŀǘ ǘƘŜ ǘƻǊǉǳŜ ǎŜǘǘƛƴƎ ƛǎ ŎƻǊǊŜŎǘΦ 

 

Figure 3-24: Ground Cable Connection to the SMPS Assembly 
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3.9.3 .ŀǘǘŜǊȅ aƻŘǳƭŜ Lƴǎǘŀƭƭŀǘƛƻƴ 

 ¢ǊŀƴǎǇƻǊǘ ōŀǘǘŜǊȅ ƳƻŘǳƭŜǎ ǘƻ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭƻŎŀǘƛƻƴΦ 

 aŜŀǎǳǊŜ ǘƘŜ ōŀǘǘŜǊȅ ƳƻŘǳƭŜΩǎ ǾƻƭǘŀƎŜ ŀƴŘ ƛƴǘŜǊƴŀƭ ƛƳǇŜŘŀƴŎŜΦ !ƭƭ ƳƻŘǳƭŜǎ ƛƴ ƻƴŜ ǊŀŎƪ ŦǊŀƳŜ Ƴǳǎǘ ōŜ ƴŜŀǊ ǘƘŜ ǎŀƳŜ ǎǘŀǘŜ 
ƻŦ ŎƘŀǊƎŜΦ ¢ƘŜ ōŀǘǘŜǊȅ ƳƻŘǳƭŜǎ Ƴǳǎǘ ƳŜŀǎǳǊŜ ǿƛǘƘƛƴ олл Ƴ± ƻŦ ŜŀŎƘ ƻǘƘŜǊ ŀƴŘ ƛƴǘŜǊƴŀƭ ƛƳǇŜŘŀƴŎŜ ŘƛŦŦŜǊŜƴŎŜ ƻŦ мΦо Ƴʍ. 
wŜŦŜǊ ǘƻ ¢ŀōƭŜ оπуΥ .ŀǘǘŜǊȅ aƻŘǳƭŜ ±ƻƭǘŀƎŜ ŀƴŘ LƴǘŜǊƴŀƭ LƳǇŜŘŀƴŎŜΦ 

 tƭŀŎŜ ǘƘŜ ōŀǘǘŜǊȅ ƳƻŘǳƭŜǎ ƛƴ ǘƘŜ ǊŀŎƪ ŦǊŀƳŜΦ 

 

Important 

Á {ŀƳǎǳƴƎ {5L ǊŜŎƻƳƳŜƴŘǎ ƛƴǎǘŀƭƭƛƴƎ .ŀǘǘŜǊȅ aƻŘǳƭŜǎ ƛƴ ǘƘŜ ǳǇǇŜǊ ǎƘŜƭǾŜǎ ŦƛǊǎǘ ŀƴŘ 
ǇǊƻŎŜŜŘƛƴƎ ǘƻ ǘƘŜ ōƻǘǘƻƳΦ ό¢ǿƻ ¢ȅǇŜ . ōŀǘǘŜǊȅ ƳƻŘǳƭŜǎ ŀǊŜ ƛƴǎŜǊǘŜŘ ƛƴ ǘƘŜ ƴƛƴǘƘ ǎƘŜƭŦ ŦǊƻƳ 
ǘƘŜ ōƻǘǘƻƳΦύ 

Á {ŜǾŜƴǘŜŜƴ ōŀǘǘŜǊȅ ƳƻŘǳƭŜǎ Ŏŀƴ ōŜ ƛƴǎŜǊǘŜŘ ƛƴǘƻ ŀ ǊŀŎƪ ŦǊŀƳŜ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ оπнтΦ 

Á wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ нΦмΦм ŦƻǊ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ōŀǘǘŜǊȅ ƳƻŘǳƭŜ ǘȅǇŜǎΦ 

 

 
Figure 3-25: Insertion of Modules on the Ninth Shelf from the Bottom 

 

 
Figure 3-26: Battery Module Arrangement on the Eighth Shelf 

 

Two Type B Battery 
Modules 

Two Type A 
Battery Modules 
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Figure 3-27: Battery Module Arrangement of 136S 

 

 
Figure 3-28 : Module Number of 136S 
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Figure 3-29: Battery Module Arrangement of 128S 

 

 
Figure 3-30 : Module Number of 128S 
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Figure 3-31: Module Number of 112S 

 
 
 

 
Figure 3-32 : Module Number of 112S 
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Figure 3-33: Battery Module Arrangement 0f 104S 

 

 
Figure 3-34: Module Number 0f 104S 
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Figure 3-35: Battery Module Arrangement of 96S 

 

 
Figure 3-36 : Module Number of 96S 
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Figure 3-37: Battery Module Arrangement of 80S 

 

 
Figure 3-38 : Module Number of 80S 
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Important 

Á {ŀƳǎǳƴƎ ǊŜŎƻƳƳŜƴŘǎ ƛƴǎǘŀƭƭƛƴƎ ƳƻŘǳƭŜǎ ŦǊƻƳ ǘƻǇ ǘƻ ōƻǘǘƻƳΦ  

Á ¢ƘŜ ōƻǘǘƻƳ ǎƘŜƭŦ όмǎǘ ǎƘŜƭŦύ Ƙŀǎ ƻƴŜ ¢ȅǇŜ . ƳƻŘǳƭŜ ƛƴ ǘƘŜ ƭŜŦǘ ǎƭƻǘΣ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ оπотΦ 

 

 

Figure 3-39 : Insertion of modules on 1st shelf (136S configuration) 
 

3.9.4  CǳǎŜπ.ǳǎōŀǊ !ǎǎŜƳōƭȅ 

Fuse-busbar assemblies must be assembled before installing them to the battery modules. 
1ea or Multiple Optional 

 

 

NOTICE 

Á ¢ƘŜ wŀŎƪ CǳǎŜ .ǳǎōŀǊ !ǎǎŜƳōƭȅ ƛǎ ǘƻ ōŜ ŀǎǎŜƳōƭŜŘ ŀǘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭƻŎŀǘƛƻƴΦ 

Á wŜŦŜǊ ǘƘŜ тфǇŀƎŜ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭƻŎŀǘƛƻƴ ƻŦ нŎŀǎŜǎόм Ŝŀ ƻǊ ƳǳƭǘƛǇƭŜ ŜŀύΦ 

Á aмн · мс[ ǎŎǊŜǿǎ ŀǊŜ ǳǎŜŘ ǘƻ ŀǎǎŜƳōƭŜ ǘƘŜ ōǳǎōŀǊǎ ŀƴŘ ŦǳǎŜΦ 

Á ¢ƘŜ ŦŀǎǘŜƴƛƴƎ ǘƻǊǉǳŜ ǎƘƻǳƭŘ ōŜ ол bƳ όолл ƪƎŦϊŎƳύΦ 

Á !ŦǘŜǊ ǘƻǊǉǳŜƛƴƎΣ LπƳŀǊƪ ǘƘŜ ǎŎǊŜǿǎ ǳǎƛƴƎ ŀ ŎƻƭƻǊŜŘ ƳŀǊƪŜǊ ƻǊ ŀ ǘƻǊǉǳŜ ǎŜŀƭΦ 

Á ²ƘŜƴ ŀǎǎŜƳōƭƛƴƎ ǘƘŜ ŦǳǎŜΣ ƳŀƪŜ ǎǳǊŜ ǘƘŜ άǊŜŘ ƛƴŘƛŎŀǘƻǊ ŀǊƳέ ƻƴ ǘƘŜ ŦǳǎŜ ƛǎ ŦŀŎƛƴƎ ǘƘŜ ŦǊƻƴǘ ƻŦ 
ǘƘŜ ǳƴƛǘΦ 
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 !ǎǎŜƳōƭŜ ǘƘŜ wŀŎƪ CǳǎŜ .ǳǎōŀǊ !ǎǎŜƳōƭȅ ŦƻǊ млп{Σ мос{Φ wŜŦŜǊ ǘƻ ¢ŀōƭŜ оπн ŦƻǊ ǘƘŜ ǇŀǊǘ ƴǳƳōŜǊ ƻŦ ǘƘŜ ǇŀǊǘΦ ¢ƘŜ wŀŎƪ CǳǎŜ 
.ǳǎōŀǊ !ǎǎŜƳōƭȅ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ ƻƴŜ άw!/YC¦{9 .¦{.!wψwψмос{έΣ ƻƴŜ άw!/YC¦{9 .¦{.!wψ[ψмос{έΣ ǘǿƻ ά{/w9² aмн · 

мсέΣ ƻƴŜ άC¦{9 /h±9w ІмέΣ ŀƴŘ ƻƴŜ άC¦{9Φέ ɂ Lƴ ŎŀǎŜ ƻŦ мŜŀ wŀŎƪ CǳǎŜ ŦƻǊ млп{Σ Lƴ ŎŀǎŜ ƻŦ мос{ 

 

Figure 3-40: Rack Fuse Busbar Assembly 

 

Figure 3-41: Rack Fuse Busbar Assembly (Fuse Cover) 
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 !ǎǎŜƳōƭŜ ǘƘŜ CǳǎŜ .ǳǎōŀǊ [ŜŦǘ !ǎǎŜƳōƭȅΦ ¢ƘŜ CǳǎŜ .ǳǎōŀǊ [ŜŦǘ !ǎǎŜƳōƭȅ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ ƻƴŜ άC¦{9 .¦{.!w [9C¢ ¦tt9wέΣ 
ƻƴŜ άC¦{9 .¦{.!w [9C¢ [h²9wέΣ ǘǿƻ ά{/w9² aмн · мсέΣ ǘǿƻ άC¦{9 /h±9w ІнέΣ ŀƴŘ ƻƴŜ άC¦{9Φέ                     

ɂ Lƴ ŎŀǎŜ ƻŦ ƳǳƭǘƛǇƭŜ wŀŎƪ CǳǎŜ ŦƻǊ мос{Σ мну{Σ ммн{Σ млп{Σ фс{Σ ул{ 

 

Figure 3-42: Fuse Busbar Left Assembly 
 

 
Figure 3-43: Fuse Busbar Left Assembly (Fuse Cover) 
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 !ǎǎŜƳōƭŜ ǘƘŜ CǳǎŜ .ǳǎōŀǊ wƛƎƘǘ !ǎǎŜƳōƭȅ ŦƻǊ ул{Σ ммн{Φ ¢ƘŜ CǳǎŜ .ǳǎōŀǊ wƛƎƘǘ !ǎǎŜƳōƭȅ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ ƻƴŜ άC¦{9 .¦{.!w 
wLDI¢ ¦tt9wέΣ ƻƴŜ άC¦{9 .¦{.!w wLDI¢ [h²9wέΣ ǘǿƻ ά{/w9² aмн · мсέΣ ǘǿƻ άC¦{9 /h±9w ІнέΣ ŀƴŘ ƻƴŜ άC¦{9Φέ       

ɂ Lƴ ŎŀǎŜ ƻŦ ƳǳƭǘƛǇƭŜ wŀŎƪ CǳǎŜ ŦƻǊ мос{Σ мну{Σ ммн{Σ млп{Σ фс{Σ ул{Σ Lƴ ŎŀǎŜ ƻŦ мŜŀ wŀŎƪ CǳǎŜ ул{Σ ммн{                        

      
Figure 3-44: Fuse Busbar Right Assembly 

 

Figure 3-45: Fuse Busbar Right Assembly (Fuse Cover) 

 

 

 

 




































































































































