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CHANGES 

"@ POWER SYSTEMS 
-LINEAGE 2000 CHARGE ANO DISCHARGE CIRCUIT 

24 OR 48 VOLTS 6400 AMPERES MAXIMUM 
J85500 

A Changed and Added Functions 

A.l An optional figure {APP FIG 10) is added to provide a red LED at the top 
of the initial and supplementary distribution bays for quickly locating 

the bays with blown fuses or operated circuit breakers. 

8. Changes in Apparatus 

B.l ADDED 

App Fig 10 {FSll) ZF Option 

D. Description of Changes 

D.l FS 11 and ZF option were added to the circuit to provide a red alarm LED 
for -48V plants. When the alarm LED is not required or for the 24V 

plants, the ZE option should be used. 

0.2 Option Index table updated. 

0.3 Sheet Note 5 and 1 were added on sheets Bl and B7, respectively. 

D.4 Circuit Note 102 updated. Circuit Note i03 updated for drawing issue 7M. 

0.5 Equipment Notes 131 and 132 were added • 
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F. Changes in Description of Operation 

F.l Add paragraph 10 to Section II of the CO as fo11ows: 

10. FS 11- BAY ALARM LAMP 

10.01 The operation of a fuse or circuit breaker on a panel places the 
battery voltage on the FAS, lead of the panel. The voltage is 

applied either through the FAJ resistor of the fuse panel or the F~J 

resistor of the bay, depending on whether a fuse or circuit.breaker is 

operated. In applying FS 11, all FAS leads originating from fuse or circuit 

breaker panels that are co-located on-a bay are connected together {FASl, 

FAS2 and FAS3 nodes respectively for the initial, first and second supple­

mentary bays) and applied to the junction of the CR3 diode and RS resistor 

of the CM2 circait module of the bay (X and W option plants). When an over 

current device of the bay operates, the corresponding FAS lead causes 

current to flow through two circuits. The flow through CR3 activates the 

Fuse alarm circuit located in the controller. The flow through RS, turns 

Ql transitor ON. With Ql on, about 20 mA flows through the 0S2 LED, 

turning it ON. -

10.02 Normally, the junction of the RS resistor and CR3 diode is at DISCH 

GRD pontential (O volts}. When a bay activate its FAS lead and 

causes the FAJ lead of the controller to become negative (about -28 volt), 

the CR3 diodes of inactive bays become reverse biased and prevent turning ON 

their Ql transistors. 
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DWG ISSUE 6B 

DISTN CODE AM10 

POWER SYSTEMS 
"LINEAGE"• 2000 CHARGE AND DISCHARGE CKT 

2~ OR ~8 VOLTS 6qOO AMPERES MAXIMUM 
J85500 

CHANGES 

B. Changes in Apparatus 

B.1 Superseded 

DATA SET, 103J-LP 
Universal Data Systems, 
ZA Option - App 
Fig 3 

D. Description of Changes 

Superseded By 

DATA SET, 212A-LP 
Universal Data Systems, 
ZB Option - App 
Fig 3 

D.1 FS10 Battery Reserve Predictor Thermistor Assembly, option 
ZB, was added. 

D.2 Reference to option ZB was added to the FS1 heading. 

D.3 The EQ lead, option ZB, was added from the rectifier to the 
MCS controller in FS1. Also, in FS1, the iH and GRD leads, 

option ZB, were added to the MCS controller. 

D.~ In FS2, information tor the ~co GRD" connection, options 
ZC/ZD, was added. 

0.5 CAD3 was added. 

D.6 In FS7, terminal numbers were added to the leads, and BATSH 
and BATSHG leads were added. The destination information 

of the BATSH and BATSHG leads was changed. 
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O.? Circuit Notes 102 and 107 were updated by the addition of 
the reference to option ZB. 

D.8 Circuit Note 103 was updated for drawing issue 6B. 

D.9 Circuit Note 130 and Information Note 306 were added. 

D.10 Option Index table was updated. 

D.11 Circuit Note 105 was changed. 

D.12 Information Note 303 was updated by addition of J85502, 
J85503, and J65603 rectifiers. 
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C!RCU!T DESCRIPTION 

POWER SYSTEMS 

CD-82603-01 
ISSUE 28 

APPENDIX 1A 
DWG ISSUE 5A 

DISTN CODE AM10 

"LINEAGE"* 2000 CHARGE AND DISCHARGE CKT 
2~ OR ~8 VOLTS 6~00 AMPERES MAXIMUM 

J85500 

CHANGES 

D. Description of Changes 

D.1 In FS2, the input leads "RB" and "DISCH BAT" identified as 

options R,P were added to the negative ~BV Battery. 

D.2 In FS2, refer~nce to options Rand P were added to leads 

"-LV", "N", "P", and "•LV" for the negative ~BV Battery. 

Reference to option P was added to output leads "DC1" and "DC2". 

Re!erence to option D was added to lead "DISCH BAT" for the 

Initial Bay in FS2. 
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IIC'TJOII 19 - IEASONS roa IEIISUI 

IIC'TIOII I - GINEIAL DISCIIPTION 

1. PVIPOH Of CJIC:UIT 

... I 

1.11 nta clrc•lt pro•i•e• a 2t•ce11 
cw option) or 12-eell Cl option>. 

poaiti•e Cl option> or a.t•ti•e Cl option) 
de po_, plant with• •••i•• '•••·••pero 
cllarte and s21•-•~pe1e diaehar9a capab111tJ 
wltb acc•panyi.. •c circuit breaker• 

nac:nue-~ 
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•ndlor fu1a1, control•• rectifier,, •~ 
uttery equipaent. The plant can utlliaa 
oittler N!csoproceaeor Controlled ly■t­
CNCSt er Conwentlona1 Controlled IJ•t• 
CCCI) control anlta Cl er r option, 
roapoctlwelyt. T._ plant pro•ldea alar■a 
and optionally, etatiet1co1 infor■ation 
about ttle condlUon •f the plant and the 
loada fed and/or ■onltored by it. The ,cs 
control •lt can i■pro•e the onar9y 
efficiency of the power plant lly turning 
off rectifier• eot required lly the plant. 

2. GENEIAL DESCIIPTJON OF OPEaATION 

a.11 ftia power plant conwerta an ac inpot 
into • dc output witb backup power 

pro•ided IIJ IMtter ioa. Tbe power plant 
•t11i••• ferroreeonant rectifier• to 
conwert alternati119 current Into •lract 
current. Th••• roetifi•r• are controll..S 
by either a ■Jcroprocea1or control unit 
CMClt or• con•ontlona1 control unit CCCII • 
The plant !Ma an optional 1- ••lta9e 
diaconnect feature for apecific plant 
confi9uratione. Tbe plant baa ■any 
diatr111ut1on option• a•allable dependant on 
load condition■•• well aa the control ■nit 
at111aed. Option I allows load filter, to 
lie charted through tbe diatrlbution eircoit 
llrea,era. 'l'he plant enable• apeclfiad 
inwertera to M ordered wltb it and fed 1,- ttle_power plant. 

a.12 n. r.ctlfiora are Mt to float tta. 
batter!•• and rochar9e thee aa 

r•qulred. There are Mweral backup •r•t••• 
iD the plant that will ■onltor the battery 
and Nnd alar■a for ~ith er low battery 
•oltat••• If tbe llatterr •olt•1• 01c-.ed1 
the -,per ll■lt of SJ.II •1.5 wolu 
cw optiont, 2,.,s • 1.25 ••lta-11 option>, 
the plant will Mnd-• hl9h•wolta9e ahutdown 
to all rK"tlflera and eend out• ■-;or 
alar■• ~ctiflera with output current >11 
percent •f their ratl119 will shutdown. 
After ehutdo1111 the MV Alar■ di11ppear• and 
a ■i-r alar■ l• aent. If any diatribution 
fuae or circuit breaker eperate1, a ■a;cr 
al•ra ta aont and the appropriate LEO on 
the pleat nntroll•r will li9ht. Najor 
alar■1 are alao aent when the battery 
••ltaee •ropa to 51.JS ••.s wolta C~ 
optiont, 21.11 •1.25 •olt1 
Cl aptiont. Theae alas■a- Include tbe 
IJCA), D, ID, PNJ, and ftlJY. At •1.15 !1.5 
••lt, cw option,. Jt.tl •1.25 ••It• (Z 
optioot. an e4Nltioaal aTar■ IIJ(DII i1 
Not. 
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2.13 The "cs control unit hA, ••ny option• 
ev•il•ble to enhenc:e tM power plent 

c1p,~ilitie1. The unit t1 ■ icroproc:e11or 

dr nen. It en1ble1 the plant rec:t if i•n to 
flo1t the plant b1tterie1 it a re9ulated 
wolt•t•, provfde load current end rec:har9e 
the plant Mtterh1 •• r•qulred. It has 
cont1c:t1 ev1ilable to indicate el•r~ 
condition•. It •l•o provides for iaprov~ 
power pl1nt efficiency vl1 an •ener9y 
efficiency 11-tou.U\111• which turn1 off 
rectifier• not required-by the power pl1nt 
and Ml.ct• the hi9he1t effic1enc:y 
1•ctifier• to provide plant current. The 

control unit keepa e hi1tory of eler•• and 
loed atetiatica. •hie control unit c1n 

•tlli&e e aodn '" option) to relay elar■a 
and d1t1. The control unit can M coebined 
with selected ahunta to aonltor cur1ent 
CC end V options for the feeder drain 
aonitorin9 option and A,•• end C options 
for the miver11l abunt aonitorl119 
feature). 

z. 14 The CCS control unit h a 
conventional control unit tlllt 

enables the pl1nt rectifier• to flo1t the 
plant llatterie• at a r-,ulated volt19e, 
provide loed current and rech1r9e the plant 
Ntterie• ea required. It hi ■ contact• 
available to indicate eler• c:onditlona. 

IEt'TlOW JI• DETAILED D£SCR1PTJON 

1. lteTJFJERS ANO "cs •LJN£ACE .. 2110 
CONTROi.i.ER 

1.11 rs 1 ahowa e 9enerel type of 
rectifier with the connec:tiona 

required for it to be controlled by a teS 
LINEAGE 2111 controller. The plant ha• 

ability to eccept ell codea of the J coded 
ferrore ■onant 1ectifiora. The plent can 
work with eny ftUlllber or c-bination of 
rectifier• (within the 1eatriction1 pl1c:ed 
■n it by the control wiitl up to a -•••­
ef 16 rectifiora. lelow are liated 
connection, between the ..c:s control 1111it, 
the 1ectifier1 of rs1 and the roat of the 
po-r plent: 

LEADS 8ETW££111 TN£ IECTJFltal AND THt POWER 
t&.AIIIT 

h1l9n1tlon 

• 
G 

Nuning 

Nlin r.c:tifier char9iag load 
t• Mttory. 

lllin rectifier 9round leed 
to -.uery. 

Prowidea battery to tht-
·rec:tlfier. Thia battery 
.aupply h eeeded fos 
operation of rectifier 
alar••• 

APC 

Yl 

CRD 

HY 

U/aC 

lFA/llFAR 
CU preHnt) 

lS/aSR 

Tl'le 1ppl 1e~ phnt qrount! i1 
a •~parate 9rounc! u1Pd for 
IC c1rcu1t qround. T~11 
9round ii tt,e return 1l9n1l 
for the VJ power ■upply. 

A aupply volta9• f•d froffi 
the rectifi•r• tot"- plant. 

Provides 9round for rel1y1 
and LED, and for •onitor1n9 
tM battery volt19e to the 
control unit. 

Whenev•r the b1ttery eaceeda 
it ■ h1,h volt19e li•lts, tl'le 
volt19e •onitor in tl'le 
control unit ahuts dovn 
rectifier• via thla lead. 

The rectifier Mnaea the 
b1ttery volta9e over these 
leads. The U end llC leads 
are converted to•• and•­
in the rectifier. 

When • rectifier f• ila, It 
tr•n-ita • 9round to the 
control unit via the lll'A 
Lead. 

When e rectifier fail a 
Mcauee of hl9h volta9e 
ceuaed by tran1lenta, the 
controller a1ke1 one ette•pt 
to atart e rectifier over 
the as lud. 

TR •e•ote ahutdown Mnt fro~ 
engine control. 

'" 
CI/C:DR 
CU preHnt) 

IIAN 

Ph••• aonitor alarm. 

Indicate ■ •anual ahutdown of 
• rectifier. 

I.EADS FRO.. THE CHUC:£ AND DllCNAaGE IUStS 
TO THE CONTROL UNIT 

IATSHC and IATSH: Uaed to .. ,.ure the 
wolta9e drop of a 
predeterained reai1l1nce 
l the al ahunt > to 
deter■ ine the current 
~ein, delivered to the 
loeda for the power 
flint. 

DlSCH BAT and DISCH GaD: Ueed to ■-11ure 
the wolt19e 
Mtween the 
DlSCNARCE aus and 
tM DJSCNARCE 
GaOUIID au,. 

SEE ,aoPRJETART NOTICE OIi COYER PACE 
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Ill •nd IC: atCULATJON IATTEIJ •nd 
aECULATJON caouwo, 
re•pectively, ,nd •r• us•d to 
•e••ure the volt•9• betw••n the 
CHAICE 8ATTEIJ aus •nd the 
CNAICE GIOUND IUS. 

LEADS raor. THE CJaCUIT IREAKERS AND FUSES 
TO THE CONTaOL UNIT . ··-, c~ 

fAJ: Used as an input to the control unit 
to 1i9nal it th•t a lo•d circuit 
bre•ker ha• tripped or the low 
volt•t• diaconnect option h•• re•oved 
the b&ttery fr- the power pl•nt. 

LEADS FRON THE FlLTEa CHARCEa CIRCUIT TO 
THE CONTROL UNIT 

PAN: Used•• an input to the control unit 
to 1i9n•l it that the CHC fu11 h11 
operated. 

LtAOS FRON EXTERNAL CIRCUlTaJ TO THE 
CONTIOL UNIT 

TR 1 throyth , a Used to control 
9roups of 
rectifiers. They 
are the •••ns to 
shutdown sectifiera 
fr• an eaternal 
aource. 

LEADS FOR THE rEEDEI DU.IN MONITOR OPTION 

The G or Y •irint option, IIH () leads) •r• 
required when it i ■ desired to have• 1hunt 
aonitored by the FEEDER DRAIN "ONITORJNC 
option of the ..cs· control unit. This 
fe•ture c•n only be used with shunt• th•t 
are -•• volta or -2, volte, with a 
re•i•t•nce that 9i••• a full load volt•9• 
drop of 25 or 51 av and ■re associated with 
thi• power plant. The reatrictions on the 
uae of this option are d•t•lled on thia so 
as well ea CD/ID•l2511•11. 

LEADS roR THZ UNIYEISAL SHUNT MOHITOIINC 
OPTION 

The C option wlrin9 ICM() leadal ia 
required when it is deaired to b•ve a ahunt 
aonitored by the UNIVEISAL SHUNT "ONITORJNC 
option of the MCI control unit. This will 
allow ahunt• with a reslatance that 9ive1 • 
full load volta9e drop of 25 or 51 •V to be 
aonltored that are •••oci•t•d with thia 
plant or other plants. Thi restrictions on 
the uae of this option are det•iled on tbia 
ID a■ well•• C0/ID•l25ll•ll. 

l.ll ••rt of rs l shows the ..cs control 
unit. The MCI control onit has •any 

option• available that enh•nce the pover 
plant. Thea• option• ~• detailed in 
CD/ID•l2Sll•ll. Tbe follovin9 ta• Jiat of 
th• control unit option• and the option■ 

th•t they relate to in the power pl•nt: 

CO/S0-12!>11•11 
OPT ION: 
t '"cs CONTROL UNJT) 
w (41 VOLT tU.NT) 
I (24 VOLT PLANT) 
J (NtCATJVt PLANT) 
J (POSITIVE PLANT 
" l"ODE"l 
V (OPTIONAL CARD 

CACE) 
T (RO.DTE INTERFACE) 
G crttou DRAIN 

MONITOR) 

I (UNIVERSAL SHUNT 
ftON JTOlt) 

RtLATtD CD/SD-12613-ll 
OPT JON: 
t .. 
I 
JI 

' M 

a,ou11£0 roa "• c, D 

IEOUIREO roa " 
C1 V WIRINC • SHUNTS 
Ai IEOUIRED (ALSO 
lEOUIRtD IF rs 7, 
NOTE 122 APPLY) 
C WIRJNC ANO A, 8 
IHUNT5 A$ REOUIRCD 

2. 8ATTERY IUStS AND PLANT SHUNT 

2.11 rs 2 shows the ••rious battery 
•rr•n9-•nt1. The CHA.Ct 8ATTt1n 

IUS, CHARCE CROUNO IUS, DISCHARCt CIOUND 
IUS and the plant ahunt 11 •r• •11 an 
inte9ral part of the initi•l battery atand. 
The plant shunt, CMARCE GROUND •us •rd 
DJSCNARCE GIOUNO IUS arr•n9•••nt are su~h 
th•t the 1i11 of the plant can be ch•n9eJ. 
The ahunta r ■IMJ• in ■ lie frOII 411 to 6111 
••per••• 

3. DISCKARCt CIICUIT ANO FILTER CKAICER 
CIRCUIT 

l.11 rs J shova the di1ch•r9e circuit 
which conaiat■ of circuit breakers 

and/or fuaea. The load ia connected to 
circuit breaker ■ and/or fuses. If either 
ahould oper•t•, • -jor •l1r111 ii 
tuna•itted ~,ia the fAJ Jud to t'le 
controller CS0-12Sll-11). The circuit 
bre•k•r• will trana■ lt an alar■ only in the 
tripped position, thia allows for turning 
off ••Jected load1 without h•vi119 ~o 
disconnect th• alar■ le•ds. 101111 is-22e12 
circuit bre•k•r• are equipped with internal 
shunts which •llow for separate lo•d 
eon itor i ft9. 

l.12 rs l also ahov1 the FJLTER CHARCER cs 
option). Thia chcult will per11it 

the prechar9in9 of capacitor lo•ds prior to 
op1ratin9 their reapective circuit 
breaker,. Thi 11.1-11., r••iators •r• u■ed 
to li■ it the char9i"9 current and the DSl 
LED provide• a vi ■ u•l lndic:•tion when the 
capacitor i• char9ed. Operation of the CHC 
fu1e will reault in • •inor •lar111 
trana■itted over the FAN lead. This lead 
is protected by the current li■ iting 
reaiator a2. 

l.lJ rs l also ahowa a circuit th•t 
contains diatrtbution circuit 

br••k•r• that can operate on •n over­
current or l-••olta9e condition. Oil is• 
lllA circuit aodule. Thia circuit 111odule 
cau■ea the circuit bre•k•r• to oper•t• vi• 
• shunt coll on the circuit bre•ker. for 
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•or• d•t•il• on the o~ratlon of the llBA 
circuit •odule eee CO/S0-12568-11. The 
lllA modul•• and circuit breaker• that can 
pouibly be u•ed Sn thh circuit au 
doc11111ented In APP FJC 4. 

•• Rt"OT[ •cct~S 

4.11 rs• ahow the "ODE" '" option). This 
option provides for the connection of 

a "ODtM which will allow for the remot~ 
ace••• to the plant. The option can be 
u••d to obtain plant operating data from 
any r•mot• location •quipped to 9ain access 
to the plant. 

5. RtCTJFJtRS ANO css •LJNE•cE· 211e 
CONTROLLER 

5.11 rs 5 shows a 9eneral type of 
r•ctifier with the connection, 

r•quir•d for it to t>e controll•d by a ccs 
LJNPCt 2111 controller. The plant has the 
ability to acc•pt ell codes of the J•coded 
as well •• certain lS•coded ferror•sonant 
rectifiers. The plant can work with any 
•-Mr or c-bination of rectifiers Cwithin 
the reatrictions plac•d on it by the 
control unit) up to • •••i•wi, of 16 
r•ctifiera. Below are list•d conn•ctions 
between the CCS control unit, the 
r•ctifiera of rs 5 and the rest of the 
power plant: 

LU.OS BtTWEtN THE atc:TlFltRS ANO THE POWER 
PLANT 

•= 

G: 

U/RC: 

NV/NVR: 

••T: 

CR0: 

aFA/RFAR: 

"•in rectifier charging 
l•ad to the plant 
NttH.iea. 

Nein 
lead 

r•ctifier ground 
to the plant 

Ntter i••• 

The rectifier•••• these 
leads to ••nae battery 
volta9e. 

The control unit uses 
th••• leads to shut down 
rectifiers that could be 
cauaint • bi9h voltage 
condition whenever the 
battery eaceeda its hi9h 
voltage li■h. 

Used to provide battery 
supply volta9e for 
Internal rectifier Meds. 

Uaed to provide 9round 
volta9e for internal 
rectiUer needs. 

The aFAl lead h UHd 
brint tround frar. 
control unit to 
rectSUer. 

to 
th<• 
thE­

Upor. 
thu rectifier failure, 

9round I• converted to an 
aFA 9round by a relay 

lS/RSfl: 

Cl/CU: 

LOA/LOO: 

PNN/P"NR: 

PKNV/PMNVR: 

closure in the r•ctif1er. 
Thia ground ss then 
trans~itt•d back to the 
control unil. 

Th• control unit uses 
th••• lead1 te ~ate, one 
atte~pt to re•t•rt fail•~ 
r•etifiera. lf 
rectifiers failed du• to 
a transient high vol~•i• 
condition, tMy will be 
r••tarted via these 
leads. 

Th• r•ctifier provides • 
clean closure between 
th••• two leads for the 
control units' use when 
the reetifi•rs cutFut 
circuit bieaker is 
Uipped. 

The rectifier piovides a 
clean closure bet~een 
th••• two leads for the 
control units' use when 
the rectifier e1persence1 
• 1011 of alternating 
current. 

The rectifier provide• a 
clean closure between 
these two leada for tne 
control unita' use when• 
rectifier fails or there 
is • loss of alternating 
current. 

The rectifier provide ■ a 
clean clo1ure between 
th••• two leads for the 
control units' use when a 
recti~ier fails or th•re 
ii• loss of alternating 
current. 

LEADS FIO~ THE CHARCE ANO DISCHAICE IUSES 
TO THE C0NTlOL UNIT 

•ATSHC/IATSH: 

D15CII/DJSCH GI0: 

U/RC: 

Used to •easur• the 
wolta9e drop of a 
predeter~ined re1i1tance 
(the ll ahunt) to 
det•r•Sne the current 
Min9 delivered to the 
load1 of the power plant. 

Ua•d to ••a111re the 
voltage between the 
DISCHARCE •us end the 
DISCKAICE GI0UN0 IUS. 

U end ac atand for 
IEC\ILATJON aATTERY and 
IECULATJON GROUND, 
reapectively, end are 
uaed to Masure the 
wolta9e Mt-en the 
CNAaCE •ATTEIY BUS and 
the CKAlG[ GIIOUN0 eus. 
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LEADS FJOf\ THE c1acu1T aau.KtJS ANO rusts 
TO THE CONTaOL UNIT 

FAJ: U••d a• an input to the control unit 
to •i9n•l St th•t a lo•d circY1t 
br••t•r h•• tripp.d or the low 
volta9• dieconn•ct option b•• r•~ov•d 
the Nttery fro• the po_, pl1nt. 

LEADS raOfl THE flLTEI CNAIC.ta CIICUIT TO 
THE CONTIOL UNIT 

FAN: U•ecl a• an input to the control unit 
to •19nal ·h ·. that tt,e CHG fuH be• 
opeuted. 

LEADS fl°" EXTERNAL CllCUlTIY TO THE 
CONTIOL UliiJT 

Tl 1 thro119h •= U••d to control 9roup1 of 
rectifiera. TMy are the 
•eana to •hutdovn 
r•ctifiera fr• an 
••t•rnal •ource. 

S.t2 Part of rs S ahowa the ccs control 
unit. The C'CS control unit options 

are detailed Sn CD/SD-12511-11. The 
followin9 ia • liat of tlW control unit 
option• and the option■ tbat tbey relate to 
in the power plant: 

CD/SD-12511-11 1£LAT£D CD/S0-1261l•fl 
OPT JON: OPT JON: 

r (C'CS CONTIOL UNIT) r 
., cu VOLT PLANT) w 

I C2• VOLT PLANT) I 

a (NECATJVE PLANT) JI 

' CPOSJTJY£ PLANT) y 

•• PART or DJSCMARCt CJICUJT 

1.11 rs I ahova aor• diatribution 
circuitry that ia availabl• with thia 

powr plant. ruaea that have ahunta 
■ount..s. tn ••rSoa with thoa can be uaecl to 
tate advant•t• of the MCI advanced 
■onitoriftCJ capabllitt••• A awltch•fu•• 
a11•■bly ta alao available that allow• a 
load to N fed froa a redundant fu•• upon 
the failure of one fuse with a ■lni■UIII 1011 
of tiM via a aanual ■witch. The alar■ 
feature■ •r• aiailar to that de1cribed in 
para9raph l.11 of tbia ••ction. 

,. OUTIOAID "cs CONTIOL UNIT IETIOFIT 
lt1T£P.FAC£ 

7.11 The NCI control anlt can a.. utilia.ct 
with aalacted ••i•ti119 power plants 

to provid• ■onltorin9 and/or control of 
tho•• plant■ in v•ry apeeialiaecl 
condition•. The utill1at1on of thi• power 
plant i• or••r to provi•• thia aervice ia 
••plained in application apecific 
doc-•ntat ion. 

I. LOW VOLTACt DJSCO~NtCT 

I.fl FS I el10 8hov1 th• LOw VOLTACt 
DJSCONNtCT CIRCUIT Uled With the p or 

• option. Th••• option■ are only •v•1l•ble 
with the II option. Option fl 11 for uu 
with a •••i•1a11 load ratln9 of 1211 effiper•1 
and option P 11 for u•• with a •••1~""' load 
utin9 of ltl •~PH••• Thu eue.att h 
used to di•eonnect battery wh•n the b•tt•ry 
volta9e i• too low. ~h•n the volt•9• 
betw•en th• CNAIGl IATT£1J IUS and CHAflCt 
GaOUND IUS fall• b•low a pr•seleet•d 
volt•9e, the battery will be diteonn•eted 
frOIII th• CHA.ICE IATTta, aus. 

1.t:t When . the 1rolta9• fella below tlle 
pred•t•r•inecl l•v•l, • Darlan9ton 

pair of tran•11tor• in £D-lllf4-ll turn 
off, chan9Jn9 th• volte9• at tuffiin•l l of 
£D-lllt4-lt fro• 9round to approri~ately 
the bettery volt•9•• This de-ener911es th• 
ll contactor. Wh•n the ll contaetor 11 
de•ener9iaed, it de•ener9ize1 the l2 
contaetor. When the l2 contactor is ••· 
•ner9i1ed, the batteries •r• diaconneeted 
fro■ th• CNAIC£ IATTEflY aus. lf the 
volta9• betw••n the CMAICt IATTtflY IUS and 
CHAact caOUND IUS ,.... abov• tlle 
di•connect level, the batteries will be 
connected back to the CHA.ICE l~TTEPY IUS 
via l2. The FAJ le1d ia ener9iz~ when the 
batt•riea •r• diaconnected fro• the plant. 
Thi• eau••• a ••jor •l•r■• 

·l.tl 'Thil pre ■eleeted Lov Vcl UCJ• 
Diaconnect valu. can be eho1•n frDII' a 

·••t of po11ible volta9e1 via ED-13114-lf 
91oup1. See ID•lllt4-tl Sh•et Jl for 
further infor■1tion on the ED•lll14-ll. 

9. INVEttTta 

t.tl The 1•, J•, s-, and 11-KYA invert•r• 
that op•r•t• frow, •41 volt ■ DC or 121 

volU AC input and produce 121 volu AC 
output are .availabl• a ■ option Q. Th••• 
inverter• can be f•d fro• apecifi•d cireuat 
br••k•r• of rs J. ror ■ore infor••tion •e• 
Note 12• of the ID. 

SECTION llJ • REFtfltNCt DATA 

l. WOIKINC Ll~lTS 

1.11 lee CD/SD•l2Sll-tl for th• control 
vnit wortin9 la•it•. When the I or P 

options ar• .utiliHd ••• CD/SD-13114•11 for 
the worki119 liait1 of the low volt•9• 
diaconnect circuit. See the appropriat• 
CD/SD for the wortint li■ ita of th• 
rectifier• utilaaed with th~ power plant. 

2. FUNCTIONAL DESICNATJONS 

2.11 Li•t•d are the lead d•ai9nation1 not 
previou•ly defined in the CD: 
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Dt' • j e r,e t I on flt'1n1ns 

0 Pow•r eourc• for u,. fAJ 
l•a•h 

C'f POWt'I •ourc• for FlLH~ 
CHAAClNC CJACUJT 

C6J Pow• r fro,., FIL.TH CHJ.F.;Ji;:; 
CJIICUJ'J TO C8a 

♦L,V Yolt19• s•n•• Jud for L.o., 
Yolta9e Dieconneet. 

•L.V Yol l19• sense had for L.o., 
Y0Jl19e Disconnect 

ti •ov•r aourc• to drjv• lt2 
c:ontaetot 

p Pov•r •ource to dr jve lt2 
c:ontaetor 

0:1 lua bu t>eu,een battery and 
r.2 cont.actor 

OC2 lua bar betveen lt2 contact.or 
and Char9e Battery Bua 

2.12 Circuit Paek 

De1i9nation 

CPl Lov Voltage Disconnect. 
Circuit tack 

co-,2~11-11 
designations. 

for additional 

J. FUNCTIONS 

l.ll JIUllA Control circuit functions ar• 
.c:onta ined -an .CD/$0•-llUa-•~. 

,.,2 .71U12A, 1, c rectifier functions are 
cont• 1ned in CD/50•12614•11. 

J.IJ Jl~~llA, I rectifier functions are 
contained in CD/SD•l261S•ll. 

1.,. JISSIJC rectifier functions are 
c:onu ined in CD/SD•llll2•1l. 

,.,~ CNl circuit aodule fu~ctio:'ls are 
c:onta ined in CD/S0•12S61•11. 

J.16 ED•lllt4-JI func:tiona are contained 
in CD/5D•llll4•11. 

J.n .7174)0 sectUier function• are 
contained in CD/10-12,,s-11. 

J.11 .7170SA rectUi.r functions are 
contained In CD/10•12Jt6-t1. 

l.U Jl7U6A rectifier functions a,. 
contained in CD/50•12Jt7-tl. 

l.11 .JU437A rec:tUJer functions are 
contained In CD/SD•IZJtl-11. 

3. Jl JEH 381' ff'<"!>fl•r fun.-tle,r,, ♦ rt 
con•• In•~ II'\ cr.1so-n JH-e i. 

3. l 2 JEHJ9J. t•c-tlfl•r func-t I c.r.s, .,. 
contain•~ Ir. C0/S0•1241i-ll, 

l.13 JHUJC uetlfhr r unc tJ C. ~., .,. 
contain•~ 1n co,s:.-IHH-tl. 

•• co~~[~TJ~C CIP~UITS 

4,11 SO•i23H-Rl - llectl f ier Cuci.ll f c. r 
J1700 

4.12 SD-ll 396-11 - l<•c-tifi•r Chc:1.1t fer 
J•Hl~J. 

4.f) SC•l2e97-el - lleetilier Chci:it fca 
J&74361. 

4 .114 5=,.e2 HE-el - IR•C't if ur Cuci.:~ fer 
JEH3'1. 

4.f!, SD•l239S•f~ • llectl f itr Circi:1t fer 
J1'4311. 

4.16 SD•IHOll 0 ll • ll•et.Hhr Chci::t fer 
Jl'43'A 

4.17 S0-12568-e l • Circuit lr•aker Panel 
Auen:bl)· 

4.18 SD-12~1&-tl - L.JHAC[ Controller 

4.19 so-12u•-11 - hctifitr Cirt'Ul t f c-. r 
.11sse21., I, C 

4. 1t SD•B2U~-fl • RectH ier Circuit fer 
Jl!>!>l!lJ., I 

4.11 $0•131'2-11 - ltectHier Circu1 t fer 
JIHllC 

4.12 SD•llle4-ll • LJ~CACC 2ue Ctiu9• an~ 
Dischar9• Circuit 

4.13 SD-12651-ll • lllectifier Circuit for 
.JIS613C 

s. MANUFACTUJIJ~C TtSTJNC ltEQUJRE~EN~ 

S.11 lefer to the rectifier CD/SO for 
thtir f\anufacturin9 T•st 

lllequir.-enta. llltfer to the control unit 
CD/SD for its Manufacturing T•st 
·•quireffitnts. Th• ~o~ VOLTAC[ DlSCONh[CT 
circuit (options II and Pl flanufactunn9 
Test lll•quireffi•nt i1 x-79S9&. 

SECTJON JV• IIEASONS FOP IIElSSUt 

1.1 ~ 

.Jl~~~2C l JIHllA 

.JISSIJI App 

.JUSUC 
,HS613C 

Fi9 1 

1'12 Terffi1nal llocl, 4116lt3•1, ~ Opt.ion 
App Fig I 
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D. D•1crlptton of Ch1n9•1 

D.1 Jn App rav 1, IHUNTS wer• d•1l9nated ... 
0.2 In App fit ,. SHUNTS were de1i9nated 

as.-. 

D.l Jn App fi9 ,, IHUIITS were deai9nated .,.-. 
o., Option lnd•a updated with addition of 

option 11. 

1).5 lupportin9 lnfor■ation table updated. 

o., Jn App fit s. reference to 
added to controller J15511A. 

D.7 Jn App fi9 S, reference to Ll 
vaa added to rc:tHiera 

Jl7CJ7, Jl7Cll, and Jl74Jt. 

LI VII 

and L2 
Jl706, 

D.I Jn aheet not• 2, on aheet aJa, 
refecence to lS-22247, L4 w11 added. 

D.t lheet note l was added to aheet a,. 

0.11 1n fl1 land 6, added •or Uni•er11l 
Shunt "onitor• to FEEDER DU.IN 

NOtllTOR SD-12511•11. 

D.11 In rs2, reference to Note 214 •a• 
added to •CIV aattery aection. 

D.12 In rsJ, refecence to llote ll5 was 
added. 

D.13 In ,,2, •cHC CRO BUS aA,· and •oJSCHC 
GRD aus aaR• wece ch1n9ed troa-, •cHc 

AT6T T£CHNOLOC1ES 

DEPT SC11Jl41lll•PDT-WJC 

CR0 rtto• and 
r•apectively. 

•oucHc; CR0 

D.14 In rsl, reference to options ••• 
added to controller aectlon. 

D.15 In r11 2, l, and 6; r ■ferenc• to Note 
12 7 w11 added. 

0.1, In rss, reference to options r, w, z, 
t, Z was added. 

D,17 In rsa, reference 
added, 

to •oi. 213 •a1 

D.11 Circuit llote 112 was ~dated by 
addition of options A, •• , and 11. 

D.U Circuit llote lU wa1 updated for ... .,. ... 
D.JI Added reference to •Jl551U., •• in 

Circuit llote 111. 

D.21 In Circuit Note 113, •, Leid• in 5th 
line waa chan9ed fro~•• L.ead,• wit 

aentence waa added to Note lll, 

D,22 Circuit llote 117 wa, deleted and Note 
llt •a• reviaed. 

D.23 Circuit llotea 125, 12,, and 127 were 
added. 

D.24 !2uipaent llotea 
a ded. 

213 and 214 were 

·0.25 lnfor■ation Note llS WU added. 

D.26 CADl ••• de1i9nated aa option E, 
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