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If you en cou n ter an y in stallat ion or op eration al issu es with you r p rod u ct , ch eck th e p ertin en t
section of th is m an u al to see if th e issu e can b e resolved b y followin g ou tlin ed p roced u res.
V isit h ttp s://www.V ertiv .com /en -u s/su p p ort/ for ad d it ion al assistan ce.

T h e in form ation con tain ed in th is d ocu m en t is su b ject to ch an g e
with ou t n otice an d m ay n ot b e su itab le for all ap p lication s. W h ile
every p recau tion h as b een taken to en su re th e accu racy an d
com p leten ess of th is d ocu m en t, V ertiv assu m es n o resp on sib ility
an d d iscla im s all liab ility for d am ag es resu lt in g from u se of th is
in form ation or for an y errors or om ission s. R efer to oth er local
p ractices or b u ild in g cod es as ap p licab le for th e correct m eth od s,
tools, an d m ateria ls to b e u sed in p erform in g p roced u res n ot
sp ecifically d escrib ed in th is d ocu m en t.

T h e p rod u cts covered b y th is in stru ction m an u al are m an u factu red
an d /or sold b y V ertiv T h is d ocu m en t is th e p rop erty of V ertiv an d
con tain s con fid en tia l an d p rop rietary in form ation own ed b y V ertiv .
An y cop yin g , u se or d isclosu re of it with ou t th e written p erm ission
of V ertiv is strict ly p roh ib ited .

N am es of com p an ies an d p rod u cts are trad em arks or reg istered
trad em arks of th e resp ective com p an ies. An y q u estion s reg ard in g
u sag e of trad em ark n am es sh ou ld b e d irected to th e orig in al
m an u factu rer.
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1 IM PORTANT SAFETY INSTRUCTIONS
SAVE T HESE IN ST R UCT IO N S

T h is m an u al con tain s im p ortan t in stru ction s th at sh ou ld b e followed d u rin g in stallat ion , op eration , an d
m ain ten an ce of you r L ieb ert® L arg e UPS Battery S ystem . R ead th is m an u al th orou g h ly , p ay in g sp ecia l
atten tion to th e section s th at ap p ly to you r in stallat ion , b efore workin g with th e UPS an d b attery system .
R etain th is m an u al for u se b y in stallin g p erson n el.

W A R N IN G ! R isk o f electrical sho ck . Can cause perso nal in jury o r death . Th is UP S has several
circu its that are energized with h igh DC as well as A C vo ltages. Check fo r vo ltage with bo th A C
and DC vo ltmeters befo re wo rk ing with in the UP S. Check fo r vo ltage with bo th A C and DC
vo ltmeters befo re mak ing co ntact. O nly pro perly-trained and qualified perso nnel wearing
appro priate safety headgear, glo ves , sho es and glasses sho u ld be invo lved in installing the
equ ipment o r preparing fo r installatio n . W hen perfo rming maintenance o n any part o f the
equ ipment under po wer, service perso nnel and test equ ipment sho u ld be standing o n rubber
mats . In case o f fire invo lving electrical equ ipment, use o nly carbo n dio xide fire extingu ishers o r
tho se appro ved fo r use in fighting electrical fires .

W A R N IN G ! R isk o f heavy unit falling o ver. Impro per handling can cause equipment damage,
in jury o r death . B ecause the weight distributio n in the cabinet is uneven , use extreme care while
handling and transpo rting. Tak e extreme care when handling UP S cabinets to avo id equ ipment
damage o r in jury to perso nnel. Lo cate center o f gravity symbo ls and determine unit weight
befo re handling each cabinet. Test lift and balance the cabinets befo re transpo rting. M aintain
min imum tilt fro m vertical at all times. Fo r weights , see Specificatio ns o n page 29.

W A R N IN G ! R isk o f electrical sho ck and fire. Can cause equipment damage, perso nal in jury o r
death . O nly no rmal safety precautio ns are necessary under typical o peratio n and with all UP S
do o rs clo sed. The area aro und the UP S system sho uld be k ept free o f puddles o f water, excess
mo isture and debris . O nly test equ ipment that is designed fo r tro ublesho o ting sho u ld be used.
This is particu larly true fo r o scillo sco pes. A lways check with an A C and DC vo ltmeter to ensure
safety befo re mak ing co ntact with the UP S o r using to o ls to wo rk o n any UP S co mpo nent.
Dangero usly h igh po tential electric charges may exist at the capacito r bank s and at the DC
co nnectio ns even when input po wer is turned O ff. A ll wiring must be installed by a pro perly
trained and qualified electrician . A ll po wer and co ntro l wiring must co mply with all applicable
natio nal, state and lo cal co des. O ne perso n sho u ld never wo rk alo ne, even if all po wer is
disco nnected fro m the equipment. A seco nd perso n sho u ld be standing-by to assist and to
summo n help in case o f an accident.
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N O T ICE

T h is u n it com p lies with th e lim its for a C lass A d ig ita l d ev ice, p u rsu an t to Part 15 S u b p art J of
FC C ru les. T h ese lim its p rov id e reason ab le p rotection ag ain st h arm fu l in terferen ce in a
com m ercia l en viron m en t. T h is u n it g en erates u ses an d rad iates rad io freq u en cy en erg y an d , if
n ot in stalled an d u sed in accord an ce with th is in stru ction m an u al, m ay cau se h arm fu l
in terferen ce to rad io com m u n ication s. O p eration of th is u n it in a resid en tia l area m ay cau se
h arm fu l in terferen ce th at th e u ser m u st correct at h is own exp en se.

N O TE: M aterials so ld hereunder canno t be used in the patient vicin ity (e.g., use where UL, cUL o r IEC
60601-1 is requ ired). M edical applicatio ns such as invasive pro cedures and electrical life suppo rt
equ ipment are subject to additio nal terms and co nditio ns .
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2 M ECHANICAL INSTALLATION

2.1 Pre-Installation Planning

T h is section d escrib es th e req u irem en ts th at m u st b e taken in to accou n t wh en p lan n in g th e p osit ion in g
an d cab lin g of th e UPS an d related eq u ip m en t.

In stallin g p erson n el sh ou ld ob server th ese g en eral p roced u res an d p ractices. T h e p articu lar con d it ion s of
each site will d eterm in e th e ap p licab ility of su ch p roced u res.

W A R N IN G ! R isk o f electrical sho ck . Can cause in jury o r death . Special care must be tak en when
wo rk ing with the batteries asso ciated with th is equ ipment. W hen the batteries are co nnected
to gether, the battery-terminal vo ltage will exceed 400VDC and is po tentially lethal.

N O TE: A ll equ ipment no t referred to in th is manual is sh ipped with details o f its o wn mechanical and
electrical installatio n .

N O T ICE

R isk of in correct in p u t p ower con n ection . C an cau se eq u ip m en t d am ag e.

T h e stan d ard L ieb ert® UPS is su itab le for con n ection to 6 0-H z, 3-p h ase, 3-wire-p lu s-g rou n d
in p u t p ower.

N O TE: Do no t apply electrical po wer to the UP S equipment befo re the arrival o f the co mmissio n ing
engineer. Co nnecting po wer befo re the co mmissio n ing engineer determines the system is pro perly
installed may vo id the warranty.

2.2 Prelim inary Checks

Before in stallin g th e eq u ip m en t, carry ou t th e followin g p relim in ary ch ecks:

• V isu ally exam in e th e eq u ip m en t for tran sit d am ag e, b oth in tern ally an d extern ally . R ep ort an y
d am ag e to th e sh ip p er an d to you r V ertiv rep resen tative im m ed iately .

• V erify th at th e correct eq u ip m en t is b ein g in stalled . T h e eq u ip m en t su p p lied h as an
id en tification tag on th e in sid e of th e m ain d oor.

• V erify th at th e room in wh ich th e eq u ip m en t will b e in stalled satisfies th e en viron m en tal
con d it ion s stip u lated in th e eq u ip m en t sp ecification , p ay in g p articu lar atten tion to th e
am b ien t tem p eratu re an d air-exch an g e system .

2.3 Environm ental Considerations

2.3.1 Battery R oom

T h e Battery S ystem is in ten d ed for in d oor in stallat ion an d sh ou ld b e located in a cool, d ry , c lean -air
en viron m en t with ad eq u ate ven tilat ion to keep th e am b ien t tem p eratu re with in th e sp ecified op eratin g
ran g e (see S p ecification s on p ag e 29 ).

T em p eratu re is a m ajor factor in d eterm in in g b attery life an d cap acity . In a n orm al in stallat ion , th e b attery
tem p eratu re sh ou ld b e kep t b etween 59 an d 77°F (15°C an d 25°C ). O p eratin g ab ove th is ran g e will red u ce
th e b attery life; op eratin g b elow th is ran g e will red u ce th e b attery cap acity .
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N O TE: B attery cabinets are co nvectio n-co o led. Keep batteries away fro m main heat so urces , main air
in lets and similar heating, ventilatio n and co o ling features . These can cause inco nsistent temperatures
in sectio ns o f the batteries and reduce battery life o r capacity.

2.3.2 Storing the UPS and Batteries for Delayed Installation

If th e system will n ot b e in stalled im m ed iately , store it in d oors in a clean , d ry , an d cool location (see
S p ecification s on p ag e 29 ). T h e b atteries’ req u irem en ts d ictate th e storag e con d it ion s. Un p ack, in stall
an d ch arg e b atteries as soon as p ossib le after d elivery .

N O T ICE

R isk of fa ilu re to p rop erly ch arg e b atteries. C an cau se p erm an en t d am ag e to b atteries an d void
th e warran ty .

Batteries will d isch arg e d u rin g storag e. Batteries m u st b e rech arg ed as recom m en d ed b y th e
b attery m an u factu rer. A n otice of “C h arg e Before Date” is affixed to each cab in et th at h as
b atteries in sid e. T h e “C h arg e Before Date” is calcu lated b ased on storin g th e b atteries at 77°F
(25°C ). S torag e at a h ig h er tem p eratu re will in crease th e rate of self-d isch arg e, wh ich req u ires
earlier rech arg e. C on su lt th e b attery m an u factu rer on h ow to d eterm in e wh en th e b atteries
n eed to b e rech arg ed .

2.4 Positioning

T h e cab in et is stru ctu rally d esig n ed to p erm it lift in g from th e b ase with a forklift , p allet jack or sim ilar
eq u ip m en t.

Access to th e p ower term in als, au x iliary term in al b locks an d p ower switch es is from th e fron t an d top .

R em ovab le p an els on th e top are secu red b y screws. T h e d oor can b e op en ed for access to th e p ower
con n ection b ars, au x iliary term in al b locks an d p ower isolators. T h e fron t d oor can b e op en ed 18 0 d eg rees
for serv ice an d in stallat ion .

2.4.1 M oving the Cabinets

Plan th e travel rou te b etween th e p oin t of arrival an d th e u n it ’s fin al p osit ion to m ake su re th at all
p assag es are wid e en ou g h for th e u n it an d th at floors are cap ab le of su p p ortin g its weig h t . C h eck th at
d oorways, lifts, ram p s an d so on are ad eq u ate an d th at th ere are n o im p assab le corn ers or ch an g es in th e
level of corrid ors th at wou ld p reven t p assag e.

En su re th at th e cab in et weig h t is with in th e d esig n ated su rface weig h t load in g (kg /cm 2) of an y h an d lin g
eq u ip m en t. For weig h ts, see S p ecification s on p ag e 29 .

Move th e b attery cab in et with a forklift or sim ilar eq u ip m en t. T h e b ottom stru ctu re of th e cab in et will
su p p ort th e u n it on ly if th e forks are com p letely b en eath th e u n it .

En su re th at an y eq u ip m en t u sed in m ovin g th e cab in et h as su ffic ien t lift in g cap acity to tran sp ort th e
u n it . C are m u st b e taken to p rotect th e p an els. Do n ot tilt th e cab in et m ore th an 15 d eg rees.

H an d lin g with strap s is n ot au th orized .
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W A R N IN G ! R isk o f heavy unit falling o ver. Impro per handling can cause equipment damage,
in jury o r death . B ecause the weight distributio n in the cabinet is uneven , use extreme care while
handling and transpo rting. Tak e extreme care when handling UP S cabinets to avo id equ ipment
damage o r in jury to perso nnel. Lo cate center o f gravity symbo ls and determine unit weight
befo re handling each cabinet. Test lift and balance the cabinets befo re transpo rting. M aintain
min imum tilt fro m vertical at all times. Fo r weights , see Specificatio ns o n page 29.

2.4.2 Clearances

T h e b attery system h as n o ven tilat ion g rilles at eith er sid e or at th e rear. L eave a d istan ce of 24  in .
(6 10 m m ) b etween th e top of th e u n it an d an y overh ead ob stacles or ceilin g for serv ice access an d
ad eq u ate air circu lation . C learan ce arou n d th e fron t of th e eq u ip m en t sh ou ld b e su ffic ien t to en ab le free
p assag e of p erson n el with th e d oors fu lly op en ed .

2.4.3 R aised-F loor Installations

If th e eq u ip m en t will b e in stalled on a raised floor, m ou n t it on a p ed estal su itab ly d esig n ed to accep t th e
eq u ip m en t-p oin t load in g . R efer to th e b ase view to d esig n th is p ed estal.

2.4.4 R em oving Shipping Bolts

C ab in ets with top -term in al an d fron t-term in al b atteries sh ip with extra b olts in stalled on th e in terior
d oors. O n ce th e cab in et is in th e fin al p osit ion , you can rem ove th e b olts. S ee Fig u re 2.1 on th e n ext p ag e,
for th e sh ip p in g -b olt location s.

N O TE: The o uter do o rs are no t sho wn in F igure 2.1 o n the next page.
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Figure 2.1 Sh ipping B o lts o n Inner Do o rs

Item D escrip t ion

1 Standard-w idth c abine t

2 R e duc e d-w idth c abine t

Vertiv | Liebert® La rge U P S B a ttery Sy stem Insta ller G uide6



2.5 System Configuration

A UPS system com p rises a n u m b er of eq u ip m en t cab in ets, d ep en d in g on th e in d iv id u al system d esig n
req u irem en ts. In g en eral, a ll th e cab in ets in an in stallat ion are th e sam e h eig h t .

N O TE: If yo u are bo lting cabinets to gether, remo ve the side panels befo re beginn ing installatio n .

• UPS with con n ected b attery cab in ets— T h e b attery cab in ets are con n ected to th e UPS  an d
in tern ally wired . T h e b attery cab in ets m u st b e in stalled on th e rig h t of th e UPS in a con n ected
system . O n 6 00-kV A an d lower m od els, th e b attery-wirin g cab in et is a sep arate cab in et
in stalled on th e rig h t sid e of th e UPS b etween th e UPS an d b attery cab in ets.

• S tan d -alon e, in tercon n ected b attery cab in ets— S h own in Fig u re 2.3 on p ag e 9 , with th e
b attery-ju n ction cab in et on on e en d . T h e b attery cab in ets are in tercon n ected with th e
b attery-wirin g cab in et , b u t are n ot con n ected to th e rig h t sid e of th e UPS . In th is con fig u ration ,
th e b attery-ju n ction cab in et m ay b e on eith er en d or b etween th e b attery cab in ets.

• S tan d -alon e b attery system — T h e b attery-cab in et system stan d s alon e. In th is con fig u ration ,
th ere is n o ju n ction cab in et , an d th e b attery cab in ets are n ot con n ected to th e UPS . Battery
p ower cab les are rou ted d irectly to th e DC  b u sb ars in th e UPS I/O cab in et .

N O TE: M ak e sure that yo u co mplete all cabinet and battery interco nnectio ns befo re mak ing any po wer
cabling co nnectio ns . The interco nnects are very hard to access after the po wer wiring is co mplete.
R efer to the submittal drawings that sh ipped with the battery system, o r co ntact yo ur Vertiv sales
representative fo r the drawings.

T h e d etailed arran g em en t an d cab in et d im en sion s for you r Battery C ab in et is d escrib ed in th e
in stallat ion d rawin g s. R efer to th e ap p rop riate illu stration s for you r u n it in clu d ed in su b m itta l d rawin g s
th at sh ip p ed with th e b attery system , or con tact you r V ertiv sales rep resen tative for th e d rawin g s.
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Figure 2.2 Co nnected and Internally-W ired UP S System

Item D escrip t ion

1 U P S

2 B atte ry c abine ts
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Figure 2.3 Stand-A lo ne, Interco nnected B attery Cabinets

Item D escrip t ion

1 B atte ry c abine t

2 Junc tion c abine t

2.6 Installing a Junction Cabinet

T h e ju n ction cab in et exten d s th e b u sb ars from th e b attery cab in et an d p rovid es sp ace for rou tin g th e
p ower cab les to th e UPS .

N O TE: Stand-alo ne battery cabinets do no t include a junctio n cabinet.

Ju n ction cab in ets vary in wid th , d ep en d in g on th e ratin g of you r system . Fig u re 2.4 on th e n ext p ag e,
sh ows an exam p le assem b ly of a 17 in . ju n ction cab in et . For d etails of assem b ly , b u sb ar in stallat ion an d
cab le rou tin g , refer to th e su b m itta l d rawin g s th at sh ip p ed with th e b attery system , or con tact you r V ertiv
sales rep resen tative for th e d rawin g s.
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Figure 2.4 Example J unctio n Cabinet A ssembly

Item D escrip t ion

1 Front

2 R e ar
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3 ELECTRICAL INSTALLATION
T h ese g u id elin es are for q u alified in stallers wh o m u st h ave kn owled g e of local wirin g p ractices p ertain in g
to th e eq u ip m en t to b e in stalled .

W A R N IN G ! R isk o f electrical sho ck . Can cause in jury o r death . The UP S co ntains h igh A C and
DC vo ltages. Check fo r vo ltage with A C and DC vo ltmeters befo re wo rk ing with in the UP S. O nly
pro perly trained and qualified perso nnel wearing appro priate, O SHA -appro ved P P O sho uld
prepare to install o r install the UP S.

3.1 G rounding Configuration for Battery System s

Battery cab in et system s m u st b e con n ected as floatin g (u n g rou n d ed ) system s.

C en ter-tap p ed or g rou n d ed b attery system s are n ot p ossib le with b attery cab in et system s.

W h eth er th e b attery system is op en -rack or cab in et , th e m etal rack p arts or cab in et m u st b e g rou n d ed to
th e UPS -m od u le g rou n d b u s.

3.2 Connecting Equipm ent G round Cables and  Straps

T h e g rou n d in g con d u ctor m u st b e con n ected to th e g rou n d b u sb ar an d b on d ed to each cab in et in th e
system . For th e location of th e g rou n d b u sb ar for you r system , see th e ap p rop riate illu stration s for you r
u n it in clu d ed in th e su b m itta l d rawin g s th at sh ip p ed with th e b attery system , or con tact you r V ertiv sales
rep resen tative for th e d rawin g s.

For con n ected or attach ed cab in ets, g rou n d cab les an d h ard ware are su p p lied . For d etach ed or stan d -
alon e cab in ets, th e cab les an d h ard ware are field -su p p lied . S ee th e term in al d etail d rawin g s for th e
g rou n d b u sb ar’s location .

A ll cab in ets an d cab lin g m u st b e g rou n d ed in accord an ce with local reg u lation s.

W A R N IN G ! Failure to fo llo w adequate gro unding pro cedures can resu lt in electric sho ck hazard
to perso nnel, o r the risk o f fire, sho u ld a gro und fau lt o ccur. A ll o peratio ns described in th is
sectio n must be perfo rmed by pro perly trained and qualified electricians o r technical perso nnel.
If any difficu lties are enco untered, co ntact Vertiv Technical Suppo rt,
http://www.Vertiv.co m/en-us/suppo rt/ .

O n ce th e eq u ip m en t is p osit ion ed an d secu red , refer to th e ap p rop riate illu stration s for you r u n it in clu d ed
in su b m itta l d rawin g s th at sh ip p ed with th e b attery system , or con tact you r V ertiv sales rep resen tative
for th e d rawin g s, an d com p lete th e followin g step s:

1. O p en th e exterior an d in terior p an els on th e fron t of th e I/O section s.

2 . C on n ect th e g rou n d cab le to th e eq u ip m en t g rou n d b u sb ar in th e I/O section s.

3. For a con n ected /attach ed b attery system , con n ect g rou n d strap s. S ee Fig u re 3.1 on th e n ext
p ag e.
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Figure 3.1 Typical G ro und Strap Co nnectio ns between Cabinets

Item D escrip t ion

1 Exam ple ground strap c onne c tion be tw e e n batte ry c abine ts.

2 Exam ple ground strap c onne c tion be tw e e n batte ry c abine t and a U P S or othe r type of c abine t .

3 B atte ry c abine t

4 U P S or junc tion box

5 Front-side of units

3.3 Interconnecting Battery Cables in a  Top-Term inal Cabinet

N O TE: M ak e sure that yo u co mplete all cabinet and battery interco nnectio ns befo re mak ing any po wer
cabling co nnectio ns . The interco nnects are very hard to access after the po wer wiring is co mplete.
R efer to the submittal drawings that sh ipped with the battery system, o r co ntact yo ur Vertiv sales
representative fo r the drawings.

Fig u re 3.2 on th e facin g p ag e, sh ows th e in tercon n ection b etween each b attery tray an d b attery jar .
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Figure 3.2 To p-Terminal Cabinet B attery-Interco nnectio n Layo ut

Item D escrip t ion

1 Tray loc ation

2 Cable inte rc onne c tion

3 Front

4 R e ar

3.4 Interconnecting Battery Cables in a  Front-term inal Cabinet

N O TE: M ak e sure that yo u co mplete all cabinet and battery interco nnectio ns befo re mak ing any po wer
cabling co nnectio ns . The interco nnects are very hard to access after the po wer wiring is co mplete.
R efer to the submittal drawings that sh ipped with the battery system, o r co ntact yo ur Vertiv sales
representative fo r the drawings.

Fig u re 3.3 on th e n ext p ag e, sh ows th e in tercon n ection b etween each b attery tray an d b attery jar .
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Figure 3.3 Fro nt-Terminal Cabinet B attery-Interco nnectio n Layo ut

Item D escrip t ion

1 Cable inte rc onne c tion

2 B atte ry loc ation

3 Cabine t A

4 Cabine t B

5 Top of c abine t

6 B ottom of c abine t

N O TE: Ensure that the CT is secured to the cables
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3.5 Connecting DC Input Pow er

N O TE: M ak e sure that yo u co mplete all cabinet and battery interco nnectio ns befo re mak ing any po wer
cabling co nnectio ns . The interco nnects are very hard to access after the po wer wiring is co mplete.
R efer to the submittal drawings that sh ipped with the battery system, o r co ntact yo ur Vertiv sales
representative fo r the drawings.

W A R N IN G ! R isk o f electrical sho ck . Can cause in jury o r death . The UP S co ntains h igh A C and
DC vo ltages. Check fo r vo ltage with A C and DC vo ltmeters befo re wo rk ing with in the UP S. O nly
pro perly trained and qualified perso nnel wearing appro priate, O SHA -appro ved P P O sho uld
prepare to install o r install the UP S.

W A R N IN G ! R isk o f electrical sho ck . Can cause in jury o r death . If the lo ad equipment will no t be
ready to accept po wer o n the arrival o f the co mmissio n ing engineer, ensure that the system
o utput cables are safely iso lated at their terminatio n .

W A R N IN G ! R isk o f electrical sho ck . Can cause in jury o r death . W hen co nnecting the cables
between the battery extremities to the circu it break er, always co nnect the circu it break er end o f
the cable first.

T h e b attery p ower cab les req u ire lu g -typ e term in ation s an d are con n ected to b u sb ars in th e I/O section s.
T h e term in al d etails an d con n ection s for you r b attery system are d escrib ed in th e in stallat ion d rawin g s.
R efer to th e su b m itta l d rawin g s th at sh ip p ed with th e b attery system , or con tact you r V ertiv sales
rep resen tative for th e d rawin g s..

UPS m od els with th e static b yp ass on ly em p loy b u sb ars th at are con tain ed b y th e b attery cab in et an d
th e in p u t/ou tp u t cab in et .

UPS m od els with th e b ack-feed d iscon n ect , com m on m od e ch oke or b yp ass sh arin g in d u ctors or with an y
com b in ation of th ese op tion s em p loy b u sb ars th at exten d th rou g h op en in g s in th e top s of th e ad jacen t
b attery cab in et an d in p u t/ou tp u t cab in et . T h ese b u sb ars req u ire a p rotective, factory-su p p lied sh rou d
th at is attach ed to th e in p u t/ou tp u t cab in et an d th e ad jacen t attach ed b attery cab in et . T h e p rotective,
factory-su p p lied sh rou d is sh own in Fig u re 3.4 on th e n ext p ag e.

W h en L ieb ert® b attery cab in ets are attach ed to th e UPS , th e b u sb ars an d cab les for th e p ower
con n ection s are factory-su p p lied .

T o con n ect pow er cables for a battery system :

1. R em ove th e p an els from th e rig h t sid e of th e in p u t/ou tp u t cab in et an d from th e left sid e of th e
ad jacen t b attery cab in et .

2 . Posit ion th e cab in ets an d b olt th em tog eth er.

3. R em ove two in tercon n ect strap s an d th e M10 m ou n tin g h ard ware from th e b attery cab in et .
K eep th e strap s an d h ard ware for p ossib le fu tu re u se.

4 . Use th e h ard ware su p p lied in th e cab le kit to con n ect th e ou tp u t b u sb ars from th e b attery
cab in et to th e in p u t b u sb ars in th e in p u t/ou tp u t cab in et .
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N O TE: B usbar co nnectio ns vary depending o n the system rating. Fo r details , refer to the submittal
drawings that sh ipped with the battery system, o r co ntact yo ur Vertiv sales representative fo r the
drawings. F igure 3.4 belo w and 3.5 o n the previo us page, sho ws an o verview o f the co nnectio n .

5. T orq u e th e b u sb ar an d cab le con n ectors to 4 8 0 in -lb . (54 Bm ).

6 . En su re correct p h ase rotation .

7 . For con trol con n ection d etails, see C on trol C ab lin g on p ag e 19 .

8 . C lose an d secu re th e in terior an d exterior d oors.

9 . Attach th e kick p lates to th e b ottom of th e u n it .

N O TE: If the unit will be installed in a po sitio n that do es no t permit access to rear k ick plates , then the
k ick plates must be installed befo re the unit is placed in its final po sitio n .

F igure 3.4 A ttached battery cabinet busbar co nnectio ns to  EXL S1 250-600k VA

Item D escrip t ion

1 EX L S1 2 5 0 -60 0 k VA w ith bac k fe e d disc onne c t or sharing induc tors

2 EX L S1 2 5 0 -60 0 k VA w ithout bac k fe e d disc onne c t or sharing induc tors

3 R e ar of c abine t

4 Front of c abine t

5 B atte ry w iring c abine t

6 B ac k fe e d disc onne c t and/or sharing induc tor inputI/output c abine t

7 Standard inputI/output c abine t

8 U P S  inputI/output c abine t posit ive and ne gative busbars

9 B atte ry c abine t posit ive and ne gative busbars
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Figure 3.5 A ttached battery cabinet busbar co nnectio ns to  EXL S1 625-1200k VA

ITE M D E S C RIPTIO N

1 Standard input/output c abine t

2 B atte ry posit ive busbar

3 B atte ry ne gative busbar

4 B atte ry c abine t

5 N e gative batte ry bus

6 P osit ive batte ry bus

7 Front of c abine t

8 R e ar of c abine t
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Figure 3.6 A ttached battery cabinet busbar co nnectio ns to  N XL input/o utput cabinet

ITE M D E S C RIPTIO N

1 Standard input/output c abine t

2 P osit ive D C busbar

3 N e gative D C busbar

T h e L ieb ert N XL is availab le in m u lt ip le con fig u ration s (sin g le-m od u le, m u lt i-m od u le, 1+N an d N +1). For
con fig u ration s with ou t an in p u t/ou tp u t cab in et , refer to th e su b m itta ls th at sh ip p ed with th e UPS .
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3.6 Control Cabling

O n stan d ard - an d wid e-wid th cab in ets, cab le en try m ay b e from th e top or b ottom via con d u it con n ected
to th e rem ovab le p late. O n red u ced -wid th cab in ets, on ly top en try is availab le.

Each cab in et b attery con tain s a b attery-in terface b oard (BIB) con n ected in series. T h e in tercon n ection
cab lin g an d h ard ware are factory-su p p lied for con n ected /attach ed b attery-cab in et system s. T o con n ect
stan d -alon e cab in ets, ob serve th e followin g req u irem en ts:

• C ab lin g an d h ard ware m u st b e field -su p p lied .

• Use Beld en  9 156 or eq u ivalen t wire.

• T h e total len g th of cab le from th e UPS to all b attery-in terface con n ection s m u st b e less th an
1000 ft (300 m ).

N O TE: R o ute co ntro l cables away fro m high-vo ltage cables and busbars .

N O T ICE

R isk of im p rop er in stallat ion . C an cau se eq u ip m en t d am ag e. Du rin g system com m ission in g , th e
V ertiv tech n ician sets th e ju m p ers on th e extern al in terface b oard (EIB) an d b attery in terface
b oard (BIB). If ad d it ion al b attery cab in ets are ad d ed to th e system after com m ission in g , th e
ju m p ers on th e EIB an d BIBs m u st b e reset b y a V ertiv tech n ician .

T h e cab le con n ects to T B1154 on th e BIB, see Fig u re 3.7 on th e n ext p ag e.

T o con n ect to th e extern al-in terface b oard (EIB) in th e UPS , refer to th e ap p rop riate section for you r UPS
m od el:

• C on n ectin g to L ieb ert EXL S 1 on p ag e 20

• C on n ectin g to L ieb ert EXL on p ag e 21

• C on n ectin g to L ieb ert N X on p ag e 22

• C on n ectin g to L ieb ert N XL on p ag e 24
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Figure 3.7 Co nnecto rs o n the B IB

Item D escrip t ion

1 P 115 3

2 TB 115 4

3.6 .1 Connecting to L iebert EXL S1

C on n ect to T B1154 on th e EXL  S 1 com m u n ication b oard , see Fig u re 3.8 on th e facin g p ag e.

Term inal b lock Pin
C onnects to

(d esrib es external item )
M axim um V oltag e M axim um C urrent

TB 115 4

1 CAN +2 4V

2 4VD C 2 A
2 CAN Com m on

3 CAN bus H igh

4 CAN bus Low

Table 3.1 EXL S1 co ntro l co ntacts to B IB
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Figure 3.8 Co nnecto rs o n the EXL S1 EIB

Item D escrip t ion

1 TB 3 (2 4VD C option pow e r)

2 TB 115 4 (B IB inte rfac e )

3.6 .2 Connecting to L iebert EXL

C on n ect to T B1154 of th e EXL  con trol d rawer, see Fig u re 3.9 on th e n ext p ag e.

Term inal b lock Pin
C onnects to

(d esrib es external item )
M axim um V oltag e M axim um C urrent

TB 115 4

1 CAN +2 4V

2 4VD C 2 A
2 CAN Com m on

3 CAN bus H igh

4 CAN bus Low

Table 3.2 EXL co ntro l co ntacts to B IB
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Figure 3.9 Co nnecto r o n the EXL Co ntro l Drawer

Item D escrip t ion

1 TB 1 (R e m ote status pane l)

2 TB 115 4

3.6 .3 Connecting to L iebert N X

C on n ect to T B3 on th e extern al com m u n ication p an el, see Fig u re 3.10 on th e facin g p ag e, or Fig u re 3.10
on th e facin g p ag e, d ep en d in g on you r N X m od el.

Term inal b lock Pin
C onnects to

(d esrib es external item )

TB 3

1 CAN +2 4V - B atte ry Inte rfac e B oard TB 115 4-1

2 GN D - B atte ry Inte rfac e B oard TB 115 4-2

3 CAN bus H igh - B atte ry Inte rfac e B oard TB 115 4-3

4 CAN bus Low - B atte ry Inte rfac e B oard TB 115 4-4

Table 3.3 N X co ntro l co ntacts to B IB
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Figure 3.10 Co nnecto r o n the Co mmunicatio n P anel o f 225 – 300k VA mo dels

Item D escrip t ion

1 TB 3

2 Exte rnal c om m unic ation pane l

3 U nit w ith front doors not show n
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Figure 3.11 Co nnecto r o n the Co mmunicatio n P anel o f 400 – 600k VA mo dels

Item D escrip t ion

1 TB 2

2 Exte rnal c om m unic ation pane l

3 U nit w ith front doors not show n

3.6 .4 Connecting to L iebert N XL

C on n ect to T B1154 A on th e N XL com m u n ication b oard , see Fig u re 3.12 on th e facin g p ag e.

Term inal b lock Pin
C onnects to

(d esrib es external item )

TB 115 4A

1 CAN +2 4V - B atte ry Inte rfac e B oard TB 115 4-1

2 GN D - B atte ry Inte rfac e B oard TB 115 4-2

3 CAN bus H igh - B atte ry Inte rfac e B oard TB 115 4-3

4 CAN bus Low - B atte ry Inte rfac e B oard TB 115 4-4

Table 3.4 N XL co ntro l co ntacts to B IB

Vertiv | Liebert® La rge U P S B a ttery Sy stem Insta ller G uide24



Figure 3.12 Co nnecto rs o n the N XL EIB

Item D escrip t ion

1 TB 115 4A

3.6 .5 Connecting a V ertiv™ Battery M onitoring System

You r system m ay in clu d e an op tion al, b attery m on itorin g system in th e cab in et . Battery m on itorin g
con tin u ou sly ch ecks crit ical b attery p aram eters an d au tom atically con d u cts p eriod ic tests to verify
b attery op eratin g in teg rity .

If in clu d ed , in stall th e b attery m on itorin g system in sid e th e b attery cab in et .

• S ee Fig u re 3.13 on th e n ext p ag e, for an overv iew of th e eq u ip m en t an d con n ection s.

• Fig u re 3.14 on p ag e 28 , sh ows th e typ ical location of th e b attery m on itorin g com p on en ts
wh en in stalled in th e cab in et . For d etailed in stallat ion in stru ction s, refer to th e "Alb ér Un iversal
Battery Diag n ostic S ystem In staller/User Gu id e" availab le at www.V ertiv .com .

N O TE: The mo nito ring system transfo rmer is po wered fro m the o utput o f the UP S to which the battery
cabinet is co nnected. If mo nito ring multiple battery cabinets , the cabinet that co ntains the Co ntro l
M o dule must be installed in the po sitio n clo sest to the UP S.
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Figure 3.13 B attery M o nito ring System O verview

Item D escrip t ion

1 Contro l m odule

2 B atte ry m odule

3 R e sist ive load c onne c tion (de pe nding on batte ry c onfiguration)

4 Voltage se nse and inte rior se nse c onne c tions (de pe nding on batte ry c onfiguration)
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Item D escrip t ion

5 Te m pe rature se nsor

6 String-/R ipple -c urre nt transduc e r c able

7 D isc harge -c urre nt transduc e r

8 Float c urre nt transduc e r c able

9 Float c urre nt transduc e r

10 P ow e r c able , 2 4VAC

11 Fibe r optic c able

12 Alarm c onne c tions on c ontro l m odule

13 Contro l m odule pow e r c ord

14 B atte ry string

15 Conne c ts to U P S-prote c te d 12 0 -VAC outle t .

16 Alarm re port

17 R e m ote re se t

18 Alarm c ontac ts

19 Load

2 0 Charge r

2 1 Transduc e r

2 2 Float c urre nt se nsor
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Figure 3.14 M o nito ring System Co mpo nents in the B attery Cabinet

Item D escrip t ion

1 Contro l m odule

2 B atte ry m odule

3 M onitoring syste m pow e r transform e r

4 M onitoring syste m pow e r input fuse

3.6 .6 Connecting an External R oom Tem perature Sensor

You r system m ay in clu d e an op tion al tem p eratu re sen sor th at m on itors th e am b ien t tem p eratu re of th e
room . Mon itorin g th e tem p eratu re allows tem p eratu re com p en sation ch arg in g b y a con n ected L ieb ert®
UPS .

T h e sen sor con n ects to th e b attery in terface b oard at P1153. S ee Fig u re 3.7 on p ag e 20 for th e location of
th e con n ector on th e b oard .
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4 SPECIFICATIONS

Battery C ab inet Param eters

V alues

Top -Term inal C ab inet Front-Term inal C ab inet

B atte ry Type VR LA (Valve R e gulate d Le ad-Ac id)

N om inal B atte ry B us, VD C 480 V

B atte ry Float Voltage , VD C 5 40 V

M inim um EO D Voltage , VD C 3 84V (for VR LA / Floode d Le ad-Ac id)

P hysic al P aram e te rs and Standards

Width, in . (m m )1
Standard Width: 5 6.5 (143 5 )

R e duc e d Width: 48.3 (12 2 7)
63 .0 (160 0 )

D e pth, in . (m m )2 3 3 .5 (85 0 ) 3 3 .5 (85 0 )

H e ight , in . (m m ) 76.8 (195 0 ) 76.8 (195 0 )

We ight , lb (k g) approx. Se e Table 4.4 on page  3 2

Standard Color B lac k (ZP -70 2 1)

Front D oor O pe ning (for se rvic e ability) M ore than 180 °

D e gre e of P rote c tion for U P S Enc losure IP 2 0 (w ith and w ithout front door ope n)

M inim um Cle aranc e , Top 2 4" (610 m m )

M inim um Cle aranc e , B ac k 0  in .

M inim um Cle aranc e , Side s 0  in .

Cable Entranc e Top or B ottom

Standards and Conform itie s

U L 1778; CSA 2 2 .2 10 7.3

FCC P art 15 , Class A; ISTA P roc e dure 1H ; WEEE;

IB C 2 0 12 /CB C 2 0 10

Environm e ntal P aram e te rs

Storage Te m pe rature R ange
-4°F to 10 4°F (-2 0 °C to 40 °C)3

74°F to 80 °F (2 3 -2 7°C) for optim al batte ry life

Table 4.1 Liebert B attery Cabinet Specificatio ns
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Battery C ab inet Param eters

V alues

Top -Term inal C ab inet Front-Term inal C ab inet

O pe rating Te m pe rature R ange
3 2 °F to 10 4°F (0 to 40 °C)

74°F to 80 °F (2 3 -2 7°C) for optim al batte ry life

R e lative H um idity
U p to 95 % N on-Conde nsing

(O pe rating and N on-O pe rating)

M axim um Altitude Above M SL
492 0 ft . (15 0 0 m ) (as pe r IEC 62 0 40 /3 ) -

1% M axim um k W de rate / 3 3 0 ft . (10 0 m ) rise be tw e e n 492 0 -990 0 ft . (15 0 0 -3 0 0 0 m )

1. Width dim e nsions are w ith side pane ls attac he d. Subtrac t 1.4 in . (3 5  m m ) for dim e nsions w ithout side pane ls.

2 . D e pth dim e nsions inc lude the front door and re ar pane l.

3 . Contac t the fac tory about storage at te m pe rature s outside this range .

Table 4.1 Liebert B attery Cabinet Specificatio ns (co ntinued)
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Junction C ab inet Param eters

V alue

500 – 750kV A A ttached S tand -A lone 800 – 1 100kV A A ttached

B atte ry Spe c ific ations

N om inal B atte ry B us, VD C 480 V

B atte ry Float Voltage , VD C 5 40 V

M inim um EO D Voltage , VD C 3 84V (for VR LA / Floode d Le ad Ac id)

P hysic al P aram e te rs

Width, in (m m ) 1 15 .5 (3 93 ) 3 0 .9 (785 ) 17.5 (445 )

D e pth, in (m m ) 2 3 3 .5 (85 0 ) 3 3 .5 (85 0 ) 3 3 .5 (85 0 )

H e ight , in (m m ) 76.8 (195 0 ) 76.8 (195 0 ) 76.8 (195 0 )

We ight , lb (k g) approx. 2 5 5 (115 ) 40 0 (180 ) 2 5 5 (115 )

Color B lac k (ZP -70 2 1)

D e gre e of P rote c tion for U P S
Enc losure

IP 2 0

M inim um c le aranc e , Top 2 4" (610 m m )

M inim um c le aranc e , B ac k 0 "

M inim um c le aranc e , Side s 0 "

Loc ation of c able e ntranc e Top or B ottom

Standards and Conform itie s
U L 1778; CSA 2 2 .2 10 7.3 ; FCC P art 15 , Class A

ISTA P roc e dure 1H ; WEEE; IB C 2 0 12 /CB C 2 0 10

Environm e ntal

Storage Te m pe rature R ange , °F (°C) -13 °F to 15 8°F (-2 5 °C to 70 °C)

O pe rating Te m pe rature R ange , °F (°C) 3 2 °F to 10 4°F (0 to 40 °C)

R e lative H um idity
M axim um 95 % N on-Conde nsing

(O pe rating and N on-O pe rating)

M axim um Altitude above M SL, ft (m )

492 0 (15 0 0 ) (as pe r IEC 62 0 40 /3 ) -

1% m axim um k W de rate / 3 3 0 ft rise be tw e e n 490 0 -980 0 ft . (10 0 m rise be tw e e n 15 0 0 -
3 0 0 0 m )

1. Width dim e nsions are w ith side pane ls attac he d. Subtrac t 1.4 in . (3 5  m m ) for dim e nsions w ithout side pane ls.

2 . D e pth dim e nsions inc lude the front door and re ar pane l.

Table 4.2 Liebert J unctio n Cabinet Specificatio ns

E lectr ical D ata V alue

Input Voltage 115 VAC ±10 %

Input Curre nt 3 .6A

Fre que nc y 5 0 -60 H z

Table 4.3 A lber M o nito ring (O ptio n) Electrical Data
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Battery

M anufacturer

Battery

C od e

Battery M od el

#

C ab inet Weig ht , lb  

(kg )
Breaker Fram e S ize

Torq ue V alue, in.- lb  

(N m )

C&D P R U P S12 -3 0 0 M R 3 465 (15 72 ) 3 5 0 AT/60 0 AF 110 (12 .4)

C&D Q U
U P S12 -
3 0 5 P LP

3 465 (15 72 ) 40 0 AT/60 0 AF 110 (12 .4)

C&D R R U P S12 -3 5 0 M R 3 82 5 (173 5 ) 40 0 AT/60 0 AF 110 (12 .4)

C&D SU
U P S12 -
3 5 5 P LP

3 82 5 (173 5 ) 45 0 AT/60 0 AF 110 (12 .4)

C&D U R U P S12 -40 0 M R 42 15 (1912 ) 5 0 0 AT/60 0 AF 110 (12 .4)

C&D U U
U P S12 -
40 5 P LP

42 15 (1912 ) 5 0 0 AT/60 0 AF 110 (12 .4)

C&D WR U P S12 -490 M R 5 175 (2 3 47) 5 0 0 AT/60 0 AF 110 (12 .4)

C&D WU
U P S12 -
495 P LP

5 175 (2 3 47) 60 0 AT/60 0 AF 110 (12 .4)

C&D X R U P S12 -5 40 M R 5 2 2 5 (2 3 70 ) 60 0 AT/60 0 AF 110 (12 .4)

C&D X U
U P S12 -
5 45 P LP

5 2 2 5 (2 3 70 ) 60 0 AT/60 0 AF 110 (12 .4)

C&D ZR U P S12 -60 0 M R 5 5 85 (2 5 3 3 ) 70 0 AT/12 0 0 AF 110 (12 .4)

C&D ZU
U P S12 -
60 5 P LP

5 5 85 (2 5 3 3 ) 70 0 AT/12 0 0 AF 110 (12 .4)

Ene rSys P X 12 H X 3 0 0 3 5 2 5 (15 99) 3 5 0 AT/60 0 AF 65 (7.3 )

Ene rSys R X 12 H X 3 3 0 3 965 (1798) 40 0 AT/60 0 AF 65 (7.3 )

Ene rSys U X 12 H X 40 0 43 75 (1984) 45 0 AT/60 0 AF 65 (7.3 )

Ene rSys WX 12 H X 5 0 5 5 2 95 (2 40 2 ) 60 0 AT/60 0 AF 65 (7.3 )

Ene rSys X X 12 H X 5 40 5 465 (2 479) 60 0 AT/60 0 AF 65 (7.3 )

Ene rSys P G X E60 3 15 5 (143 1) 70 0 AT/12 0 0 AF 60 (6.8)

Ene rSys VG X E95 42 75 (193 9) 80 0 AT/12 0 0 AF 60 (6.8)

Ene rSys 2 K 16H X 80 0 F-FR 85 0 0 (3 85 6)
Lie be rt® EX L™

80 0 AT/12 0 0 AF
10 0 (11.3 )

Ene rSys 2 K 16H X 80 0 F-FR 85 0 0 (3 85 6)

Lie be rt® N X ™ 2 2 5 -60 0

2 2 5 k W: 60 0 AT/60 0 AF

2 5 0 k W: 70 0 AT/12 0 0 AF

3 0 0 -60 0 k W:
80 0 AT/12 0 0 AF

10 0 (11.3 )

Ene rSys 2 K 16H X 80 0 F-FR 85 0 0 (3 85 6)

Lie be rt® N X L™

2 2 5 k W 70 0 AT/12 0 0 AF

2 70 -110 0 k W:
80 0 AT/12 0 0 AF

10 0 (11.3 )

Table 4.4 B attery-cabinet W eight and B reak er Frame Size
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Battery

M anufacturer

Battery

C od e

Battery M od el

#

C ab inet Weig ht , lb  

(kg )
Breaker Fram e S ize

Torq ue V alue, in.- lb  

(N m )

Ene rSys 4K 16H X 92 5 F-FR 910 0 (412 8)
Lie be rt® EX L™

90 0 AT/12 0 0 AF
10 0 (11.3 )

Ene rSys 4K 16H X 92 5 F-FR 910 0 (412 8)

Lie be rt® N X ™ 2 2 5 -60 0

2 2 5 k W 60 0 AT/60 0 AF

2 5 0 k W 70 0 AT/12 0 0 AF

3 0 0 k W 80 0 AT/12 0 0 AF

40 0 -60 0 k W:
90 0 AT/12 0 0 AF

10 0 (11.3 )

Ene rSys 4K 16H X 92 5 F-FR 910 0 (412 8)

Lie be rt® N X L™

2 2 5 k W 70 0 AT/12 0 0 AF

2 70 k W 80 0 AT/12 0 0 AF

3 60 -110 0 k W:
90 0 AT/12 0 0 AF

10 0 (11.3 )

East P e nn Q A H R 3 0 0 0 3 5 65 (1617) 40 0 AT/60 0 AF 65 (7.3 )

East P e nn TA H R 3 5 0 0 3 965 (1798) 45 0 AT/60 0 AF 65 (7.3 )

East P e nn VA H R 40 0 0 43 75 (1984) 5 0 0 AT/60 0 AF 65 (7.3 )

East P e nn WA 3 1H R 5 0 0 0 5 0 95 (2 3 11) 5 0 0 AT/60 0 AF 65 (7.3 )

East P e nn Y A H R 5 5 0 0 5 45 5 (2 474) 60 0 AT/60 0 AF 65 (7.3 )

Table 4.4 B attery-cabinet W eight and B reak er Frame Size (co ntinued)
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C ab le S ize T& B C op p er O ne Hole T& B C op p er Two Hole T& B A lum inum O ne Hole T& B A lum inum Two Hole

# 8AWG 5 493 0 B E 5 485 0 B E 60 10 4-TB —

# 6AWG 5 490 5 B E 2 5 6-3 0 695 -868 60 10 9-TB —

# 4AWG 5 490 6B E 2 5 6-3 0 695 -73 3 60 114-TB —

# 2 -3 AWG 5 4942 B E 5 4811B E 60 12 0 —

# 1AWG 5 4947B E 5 485 7B E 60 12 6 —

# 1/0 AWG 5 495 0 B E 2 5 6-3 0 695 -5 93 60 13 2 —

# 2 /0 AWG 5 495 1B E 5 4862 B E 60 13 8 60 2 3 8

# 3 /0 AWG 5 4965 B E 5 4864B E 60 144 60 2 44

# 4/0 AWG 5 4970 B E 5 4866B E 60 15 0 60 2 5 0

2 5 0 k c m il 5 4913 B E 5 4868B E 60 15 6 60 2 5 6

3 0 0 k c m il 5 4914B E 5 4870 B E 60 162 60 2 62

3 5 0 k c m il 5 4915 B E 5 4872 B E 60 165 60 2 67

40 0 k c m il 5 4916B E 5 4874B E 60 168 60 2 69

5 0 0 k c m il 5 4918B E 5 4876B E 60 171 60 2 73

60 0 k c m il 5 492 0 B E 5 4878B E 60 176 60 2 75

75 0 k c m il 5 492 2 B E 5 4880 B E 60 178 60 2 77

Table 4.5 R eco mmended Lug Sizes

N O TE: The to rque specificatio ns in Table 4.6 belo w, apply un less o therwise labeled.

Bolt S haft S ize G rad e 2 S tand ard , lb - in. (N m )
E lectr ical C onnect ions

with Bellville Washers , lb - in (N m )

1/4 (M 6) 5 3 (6.0 ) 46 (5 .2 )

5 /16 (M 8) 10 7 (12 ) 60 (6.8)

3 /8 (M 10 ) 192 (2 2 ) 95 (11)

1/2 (M 12 ) 42 8 (48) 2 5 6 (2 9)

Table 4.6 N ut/B o lt Co mbinatio ns To rque Specificatio ns

N O TE: The to rque specificatio ns in Table 4.7 belo w, apply un less o therwise labeled.

Wiring typ e lb - in. (N m )

P ow e r Wiring

Curre nt R ating: 40 0 - 12 0 0 Am ps 3 0 0 (3 4)

Contro l Wiring

AWG Wire Size or R ange : # 2 2 - # 14 3 .5 to 5 .3 (0 .4 to 0 .6)

Table 4.7 Circu it B reak er with Co mpressio n Lug To rque Specificatio ns
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