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CIRCUIT NOTES:

.

104,
105.

106,

107,

103,

109.

114,

1.

nz.

113,

114,

FUSE
DESIG ey FOTENTIAL OME PER

FOR E AND F QPTIONS FR GRD CONNECTICH MUST BE MADE ACCORDING
TD 3D-B2588-01.

R OPTION AVRILABLE FOR Z OR W OPTION. IF DIFFERENT VALUES OF
VOLTAGE DISCONNECT FAOM THOSE DISCUSSED IN THE CD ARE DESIRED,
SEE NOTE 4 OF CM1.

Ego:&ge GROUNDING AS COVERED (N ATTP 802-001-180, 802-G0i-193
-001-195 .

THE SHUKT LEADS (“BAFSH™ AND "BATSHG"} COMING FAOM THE SHUNT
SHALL BE 12 GA AND SHALL RUN DIRECTLY FROM (TRZ) TQ THE
METER WHEN THE F OPTION IS APPLIED. SHOULD THE DISTANCE FRON
THE SHUNT T THE METER EXCEED 30 FEET THEN THE SIZE DF THE
SHUNT LEADS MUST BE INCREASED S0 THAT THEIR RESISTANCE DOES
NHOT EXCEED 58 MILLIOHMS. THIS RESTRICTION APPLIES FQR BOTH
THE E AND F GPTION {(FOR THE E OPTION THE 58 MILLIOHMS {5
MEASURED BETWEEN (TBZ) AMD THE SHUNT), WHEK THESE LEABS ARE
USED WITHR THE V OPTION THE SIZ€ OF THE LEADS ARE TO BE
GOYERNED BY CD/S0-82646-07,

£OR QPTIQN V,CAD FIG5 OF SD-82646-01 ARE TO BE USED BETWEEN
THE COHTROL UNIT AND THE REST OF THE POWER PLANT, AND ALARMS.

FOR OPTIQNS E AND F CAD FlGs OF SD-B2588-0) ARE T BE USED
FOR CONNECT10ONS BETWEEW THE CONTROL UNIT ANO THE REST Df THE
POWER PLAKT AND ALARMS.

gECIéEéER POLARITY SHALL BE FURNESHED TO MATCH PLANT POLARITY
Pi .

THE MAXIMUM LIST TWQ CURRENT FOR F57? OR 58 15 175 AMPERES,
WHEN THE Di§- LEAD FEEDING THE 0)SCHARGE BUS §S A 470, IF T IS
REQUIRED TQ INCREASE THE LIST TWD AMPACITY OF THE PANEL UP TO
300 AMPERES THE D15= LEAD SHALL BE ¢NCREASED T 2 2/D CASLES
OF EQUAL LENGTH WKICH ARE TERMINATED AT APPROX|MATELY YHE SAME
ELECTRICAL POINT DM BOTH THE CHARGE BATTERY BUS AND THE
CISCHARGE BUS. THE POMER PLANT LEST TWQ DRA|N SHALL NBY EXCEED
400 AMPERES. THIS INFORMATION SHALL APPEAR DN R STAMP DN E£ACH
F37 AND F38 CIRCUIT BREAKER PAMEL. SEE NOTE 320.

INTERCELL CONNECTORS SHALL BE S1Z€0 FOR THE ULTIMATE
MAX I MUM CURRENT THAT WILL BE REQUIRED FROM THE BATTERIES.

CPTION ¥ AND QPTION F QF 5D-82588~01 ARE REQUIRED WHEN OPTION
M OF THIS 50 15 UTILIZED.

APP FIGURE 7 15 UTELIZED WHEN akY LOADS BEING FED FROM 4
BREAXER PANEL REQUIRE FILTER CHARGING. WHEN NO LOADS FRCM

A _BREAXE® PANEL REQUIRE FiLJER CHARGING APP FIGURE 8 CAN BE
UTILIZED, APP FIG B ALLOWS THREE MORE K5-22010 CIRCUIT
BREAKERS IN LIEU OF THE FILTER CHARGE SW!TCHES. THE LABEt !NG
QF BREAXERS AND THE LABELIHG OF LEADS TC AND FROM THE BREAKERS
CAN BE CHANGED 7¢ REFLECT THE ACTUAL COM3INATION OF BREAKERS
USED, APP FiG, 10 15 UTILEZED TO FEED LOADS THAT HAVE HICH
INRUSH CURRENTS AND DCN'T UTILIZE QPTION S5,

HBICAA1RQ AND HB1D241R0 HAVE ALARM MICROSWITCHES THAT HAVE

A MDXIMIM AMPACITY OF .% AMPS, THE JFA4011A CONTACTOR IS5 TQ

BE YSED FOR ANY -48 VOLT PLANT APPLICATION WHERC THAT PLANT
COULD EVENTUALLY GROW LARGER THAN 201) AMPERES. tF TRE K)
CCNTACTOR ES PROYVIGED WITH A DIDOE, THE CATHODE END OF THE
BIODE IS TO BE ELECTRLCALLY COMMOK WITH THE “+" TERMINAL OF
X1. IF R "+* S NOT STAMPED OX T.{E K1 CONTACTOR BY THE VENDOR,
iT SHOULD BE STAMPED ON TRE rMOATACTOR AT THE FACTORY.

SECTEQN 1, THLS NOTE PROVIDES INFORMAT [ON FOR ECONQMIC
UPTIMIZATION OF THE BATTEAY AND CABLE |NVESTMENT
TD ASSURE SYSTEW OPERATION DURING AC POWER JUTAGES.
EXAMFLES #EREIN ARE BASED ON THE ARRANCEMENT SHOWN
IN BDY FQR A 24 VOLT SYSTEM WITH A MINIMUM
EQUIPMENT VOLTAGEQF 21.0 VOLTS (Vmae). THIS EXAMPLE
ASSUMES ALL BATTERY STRINGS ARE TERMINATED [N THE
BATYERY PLANT DIRECTLY.

SECTION 2. REFER TD ATAT PRACTICES SECTiOn 790-100-655
FOR DETAILS OF BATTERY SELECTION, THE BATTERY
RESERVE TIME SHALL BE SPECIFIED BY THE CUSTOMER.
DO NOT CHAMGE SATTERY RESERVE TIME UNLESS REQUESTED
TO 00 SD BY THE CULSTOMER, 1F EMERGY CONSERVATION
IS A CONSIDERRTION, THE COST OF ENERGY DISSIPATED
OuE TO CONDUCTOR HEATING SAQULD BE INCLUDED LN COST
MINIMIZATLON (SECTION 14). BATTERY RESERVE TIME AS
USED IN THIS SCHEMATIC 1S ASSUMED TO BE APPROPRIATELY
DERATED PER ATAT PRACTICES SECTHON 790-100-655.

GHG- GRD BUS

157 BATTERY STRING
AND CRBLE JUNCTION

B1SCH GRD BYS

9
2 | 3 1 4 1 5 [ 6 | 7 | 8 L
CIRCUIT NOTES: (CONT)
114, (CONT} <IRCULT NOTES: (CONT)
14, [CONT)
14
P - RECTIF IERS LoD SECTION 8, TWQ DC LODPS ARE DEF INED IN DIAGRAM 1 FGR THE
{RECTIFIERS yo, — T T T T T Bb_ 73 SUPPLEMENTIRY EQu PMews PURPOSES OF THIS SCHEMATIC:
_____________ b ! POWER BOARD a. GATTERY LOOP-FRCM DISCHARGE GROUND BUS TO PLWER
— T T BOARD DISCHARGE BUS; THIS LOGP INCLUDES THE
:3; poro | PCHER BUARD AMMETER SHUNT, THE BATTERY AND ASSOCIATED BUS
i } | ] Bh {0151} =~ |Bd Yme Lodp :g:s ANR CABLES AND THE BATIERY FEEDER Bb TO THE
—q»Q—Lo—I—Ja—c. - —~ |5 ’\’:1:" EQUIPMENT ER BOARD.
y ! | O '\,—_D b. DISCHARGE  LOOP-FAOM THE POWER BOARD B!SCHARGE
T"i" ~ I P BUS TD THE DISCHARGE GROUND BUS; THIS LOGR INCLUDES
” = | a5 . o —\,._D THE FEECERS TO THE LOAD EQUIPMENT FRAMES{Bd LERDS),
| REQUIRED THE FEEDERS TO THE LOAD EQUIPMENT (IN THE LOAD
i PBD1 EQUIPMENT FRAMES), THE LOAD EQUI FMENT AND THE
| GACUND RETURM LEABS FROM THE LOAD EQUIFMENT
To SUPRLEMENTARY é;{-;é:l; l | 85 (0152 TG THE DISCHARGE GROUND BUS,
SUPPLEMENTARY BATTERY GUTIER 1B - —/—EU‘L
STRING STRING TP STRING | i SECTION 9. (SEE DIAGRAM 1. SUPPLEMENTARY POWER BUARDS MUST 8¢
| | CCNNECTED TO THE CHARGE BATTERY BUS (OR CABLE JUNCTION}.
Ge Bb (DIS3) PBS 3
i | LOGE EQUIPMENT SECTION 10. LEAD B (SEE BIAGRAM 1): THE MAXIMUM ALLOWABLE LCOP
L s t | FRAME DESIGN SHOWM VOLTAGE DROP FOR THE BATTERY LOOP 15 0.25V. ALLOW
- :F_r ‘|l I

CRALLED DIS1 THROUGH DISA. THEY ARE A MAXIMUM OF 5 FoOT
LONG AND ARE 4/0 CABLE, THIS LEANES D.10v FOR
THE REST OF THE LOOP. CALCULATE THE MAXIMUM VOLTAGE
OROP ACROSS LEACS Bi AND Gi USING THE FORMULA:
VO=KIL/CM
WHERE I=BATTERY DISCHARGE AT SELECTED Vbf
{UTILIZING SECTION 12, TABLE A, COLUMR 2 AND
THE SPECIFIED RESERVE TIME)
K=11.1 FOR COPFER DR 17.4 FGR ALUMINUM

By (DISQ) tS FOR EXAMPLE PURPOSES, 0.05¥(50m¥) WAXINUM VO|TAGE DRCP ACROSS THE SHUNT,
ﬂ ALLOM .10 ¥OLTS FOR THE Bb LEADS. THE 8b LERDS 1IN
- 3 THIS PLANT ARE WIRED IN THE POMER PLANT FRAME AND ARS

Gd
Gd
Gd

L=TOTAL LENGTH QF LEADS IN FEET;
CM=5YZE OF LEADS !N CIRCULAR MILS:

TO SUPPLEMENTARY Gb

V)=VOLTAGE DPRQP ACROSS LEADS,

POWER BOARD

01 SCHARGE GROUND BUS. TR

aGR
BAITERY LOOP/DISCHARGE LQCP

114, (CONTS 111

SECTION 3. LEODS Ba, Ga (SEE DIAGRAM 13: THE MAx1wiM LOOP
YOLTAGE DROP OF LEADS Ba AND Ga SHALL NOT EXCEED
2 YOLTS THE MINIMUM LEAD S1ZE SHALL BE CAPABLE
OF CARRYING THE MAXIMUM RATED QUTPUT OF THE
RECTIFIER AND SHALL PER®IT PROPER OPLRATION OF THE
RECTIFIER QUTPUT PROTECTIVE APPARATUS,

SECTICH 8. THE SIZES OF CONDUCTORS BETWEEN HATTERIES AND
VARIDUS LORC EQUIPMENTS SERVED BY THE POWER PLANT
ARE CALCULATED TO RESTRICT WGLFAGE OROP SO THAT
YOLTAGE DELIVEHED TO ANY LDAD EQUIPMENT FRa.E AT
THE ENO OF THE PRESCRIBEL RESERVE PERIOD IS NOT
LESS THAN THE MIN{MuM EMERGENCY VOLTRGE (vme)
SPECIFIED FOR THE LOAD EQUIPMENT FRAME.

SECTION 5. CONDUCTOR MATERIAL |S A FACTOR IN THE CALCULATION
OF VOLTAGE DAOP. ALLUWEC MATERIALS AMD THEIR
RESISTANCES ARE LISTED BELOW.

K5-20189  ALLMINUM = 17.4 OHMS [M/FOQT
K5-5482-01 COPPER = 11.1 OHMS CM/F0OT
CM = CIRCULAR #ILS

SECTICN 5. THE FOLLOWING INFORMATION 1S REQUIRED FOA
CALCULATING THE CPT{MUM ALLOWRALE JOB VAR |ABLE
YOLTAGE DAQP:

a. SPECIF{ED BATTERY RESERYE TIME
b MINIMUM EMERGENCY YOLTAGE, Vme.

c. SPECIFIED CONDUCTOR MATERIAL {IN SOME
CASES, RPPLICABLE SYSTEM DOCUMENTS MIGHT
RESTRICT THE CHOICE QF MATERIALS).

d. ULTIMATE LiST 2 BUSY HOUR DRAIN.(SEE
SECTION 21)

e. LENGTHS OF DC DISTRIBTION CABLES FOR THE
ULTIHMATE ARRAMGEMENT.(SEE SECTION 21}

f. COST PER INSTALLED FOOT 4F STAMDARD
POWER LEARS.

SECTION11. LEADS Be AND Gc (SEE DIAGRAM 1):
WHEN SUPPLEMENTARY BATTERY STRINGS NRE PROYIDED, THE
VOLTAGE DROP ACROSS LEADS Bc AMD Gc SHOULD EQUAL THE
YOLTAGE DROP ACROSS LEADS Bi AND Gi. USE THE FORMULA
IN SECTION 10 TO CALCULATE THE Si2E OF LEADS Bc RND
Ge IN CM OR SELECT THE CM 10 PROVIDE THE PROPER
AMPACITY, WHICHEVER |5 HIGHER. If MORE THAN FQuUR
470 CABLES (8 X 211,600 CM) ARE REQUIRED, USE THE
PROPCR NUMBER GF 75OMCM CRBLES IN OVERKEAD CABLE
RACKS WITH THE PROPER NUMBER QF 4/0 BROP LEADS To
LONNECT THE 750MCM CABLES AT THE BATTERY TERMINALS

L (o8 GHD 0T THE BATTERY AND CHAARGE GROUN
D 11 1 _GROUND BUSES US| hG
SECTION 6. g. CODE OF BATTERY CELLS. fﬁszlﬁ.??us’é’SFﬂiﬂéﬁ&i‘&“?&”iﬁéé’?ég EQuUA
A Be.Gc AND Bi,Gi 15 10 OBTAIN ROUGHLY 1us St pate ae
h. PRICE OF SATTERY (ENGINEER.FURNISH AND iNSTALL ). ROT ALiRrs Potso ek BATTERY THE NUstarr o 3 s 1
i. BATTERY CAPACITY IN A4PS FCR SPECIFIED BATTERY ; £ c NUMBER GF 7S0MCM LEADS
RESERYE TIME VEASUS SATTERY FINAL YOLTS (35} MIGHT BE EXCESSIVE OR THE POAER PLANT DRAING SPECIFits
Peh oa Ny Fro SiopIRTIERY Fiia YouTs FAXED LEAD SIZES. THE NOST ECONDMICAL LEAD S z¢5 (AN ¢
PER STAING FROM PDACT DATR SHE ED BY INCLUDING THE SELECTION OF LZ3ds e Ge |4
THE BPPLECATION OF SECTION 14. THE MIGHER ORGP IN THESE
. IF CAPITRL EQUIVALENT OF ENERGY 1S SPECIFIcD LEADS J1LL INCREASE THE FNAL BATTERY YOLTAGE IN THe
45 1 CONSIDERATION, REFER 70 ATAT PRACTICES 3#7:%;:?5;“;3?;;5:{F?IE#?GTMD SThin o
SECTION 290-107-553, PARA 4.07 FOR CAPITAL ' NTORT STRINMG. THE DISCHIRGE
A L AVAILASLE FROM THIS SUPFLENENTARY STRING AT THE DES |REp
RESERVE TIME CAN BE CALCULATED BY & TRAIL-AND-ERROR
SECTION 7. THE CALCULATIONS USED FOR SELECTING THE MOST HETHOD. N3SUME 6 DISCWARGE RATE AND CALZULATE THE YOLTAGE
ECONCMILAC VOLTAGE DROP |5 @ PROCESS OF TRADING L0ST CROP FROM THE SUPPLEMENTARY STRING T0 THE BATTERY BUS
OF BATTERY UTILIZATION VERSUS CABLE COST, WHEM AC ENO CHORGE GROUND BUS. ADD THIS ORGP 70 THE VOLTAGE AT
POWER |5 LOST AND THE BATTERY 15 POWER (NG THE L0aD, THE BATTERY BUS (BATTERY BuS VOLTAGE 15 THE INITIa
THE BATTERY VOLTAGE AT THE END OF THE SPECIFIED STRING FINAL VOLTAGE MINUS THE CROP IN BI Gi) AND D1Y1pe
BATTERY RESERVE TIME SHOULD EQUAL, AT LEAST, THE THE SUM BY 12. THIS IS THE TEAMINAL VOLTS BER CELL FOR
HIGHEST EQUIPMENT MINIMUM EMERGENEY yELTAGE (¥me) THE ASSYMED DISCHARGE. CHECK THE BATTERY DISCHIRGE |
PLUS THE VOLTAGE DROP ACR0SS THE OC OISTRIBUTION OR CURVES A5 TO WKETHER TH1S DISCKARGE AND YOLTS PER -
SYSTEM. THREE ELEMENTS OF COST BRE INVOLVED. LELL CORRESPONDS 10 THE DESIRED RESERVE TIME (0ERATED, IF

NECESSERY)}. REFEAT 5
a. [OST OF BATTERY UTALIZATION (LSO CALLED ZOUND . TA1S PROCESS UNTIL Te 0rscHARGE 15

BATTERY MARGINAL COST) EXPRESSED IN PRICE/
DISCHARGE {4/AMP), FOR A GIVEN RESERVE TIME,
INCREASES AS BATTERY FINAL VOLTS ART INCREASED
BECAUSE AVAILABLE DISCHARGE AMPS QECTERSE.
THEREFORE, INCREASING D1STRIBUTIDN VODLTRGE
OROP INCRLASES BATTERY MAAGIMAL COST.

b. COST OF CABLES TO PRODUCE THE YOLTAGE DROP.
SIIE OF CABLES, AND THEREFQRE THE COST oF
CABLES, YARIES INYERSELY W!TH THE ALLOWABLE
VOLTAGE DROP

c, COST OF ENERGY LDST DUE T3 HEATING CF THE

CABLES WHEN CARRYING CURRENT . c°§{[’§'i‘;ht©i;'g°5‘:m?”
5 2

"LIHEQEE"® 2000 CHARGE AND DISCHARDE CKT

Dwe SIZE 1550E

8 98

ATAT TECANOLOGIES,INC.] 80— 83104 - Q1 SSEIU

5 6 7 8 | 9




anae

CIRCU'T HOTES: (CONT)

CIRCYT NOTES: (CONT)

CIRCUIT NOTES: (CONT)

CIRCUIT NOTES: (CONT)

114, {CONT} 114, (CONT)
114 (CONT) Vid. (CONT) SECTION 26, (F & SUPPLEMENTARY POWER BOARD IS USED WITH THE POWER
SECTION 12, THE FOLLOWAING TABLE APPLIES TO LOAD EQUIFMENT SECTION 14, (CONT) SECTION 19, WORTH OF A WATY CALCULATIOHNS, PLANT, THE Bb, B4, Go AHD G¢ LEADS MUST BE ABLE ID
WITH Vme SPECIFIED AT 21 VOLTS. THE POWER PLANT STEP 7. REPERT STEPS | THROUGH b BFTER SUBSTETUTING A (OMIT THIS STEP IF THE STEP IN SECTION 18 WAS DMITTED), %“RR' THE AMPACITY OF THE SUPPLEMENTARY POWER BOARD,
BATTERY CONSISTS OF 12 £ELLS. 0.35 VOLT DROP FOR THE Q.31 YOLT DROP. SAY NEW ATAT SECTION 790-100-653, PARA. 4,02 PROVIDES HE VOLTACE DRNP FOR THE DRIGINATING POWER 80aRd
TOTAL = £ §/0HP. EHFORMATION ON CALEULATLRG THE CAPITAL EQUIVALENT OF LEODS (Bo, Ba, AND Gd) AND SUPPLEMENTARY PDWER BCARD
TABLE A = OF WATTS LOST. IN THIS SECTION, r|ﬁunszg.zs PROVIDES A léEn?gn(aB?ﬁa?éGn: ﬁ:g gazﬂinggll.g BE EQUAL. THE LARGEST
6,31 voLT GRAPH DEPICTENG WORTH OF & WATT FOR A& 20-YEAR STUBY . VE INATING BAY IS 4.0
BATTERY FINAL VGLTS | MAXIMUM BN IMEM MAX [ MUM STEP 8. :1; ?Nés,,tfﬁigg"ﬁgﬁﬁﬁEQSQEPTENE'sﬂ?E THE o PERIDD AND AN BX ENERGY COST INFLATION RATE. FOR A THE LARGEST Gb LEAD THAT CAN LEAVE THE ORIGINATING oR
(Vbi) AT END OF ALLOWRRLE | VOLTAGE | ALLDWRBLE SUBSEQUENT STEPS IN TH1S SECTION. DIFFERENT STUDY FERIQD AND/OR A DIFFERENT INFLAT!ON SUPPLEMENTARY BAY {5 2, 4/0 CABLES  THE DISR- LEAD
BATTERY RESERVE ‘BEID’.:GE mggn ‘ vnt?ggE RATE USE THE METHGD PROVIDED IN SECTION 798-100-653, SHALL BE 51ZE0 SO THAT THE SMALLEST CABLE USED IN THE
' HARG PRRA. 4,02 TO CALCULATE WORTH OF R WATT FOR DIFFERENT OISR- LEAD WILL BE CAFABLE OF CARAYING THE CLRRENT
VOLTS voLTS DROP FOR LooP DROP FOR STEF 8. IF D 15 GRESTE“ ‘H":QE-TREPE” SEE"S“‘G*I‘EE”EEH VALUES OF ENERGY COST. MULTIPLY THE VOLTAGE OROPS REQUIREMENTS OF THE SUPPLEMENTAL BAY, TO MEET VOLTAGE
PER PER BATTERY 8d AND G4 b FOR A 0.5% VOLT B 0 CALCULATE CALCULATED IN SECTION 8 BY THE WORTH OF R WATT IN DROP REQUIREMENTS, THESE LEADS CAN BE GUTTER TaspeD
e SR NG Lo0s LEADS TaTaL. SAY F $/AMP. 4 7OR T“Ercg'ﬁ“”'?‘s OF THE JGB TO OBTRIN THE CAPITAC WHEN THE VOLTASE RO CAN 507 85 £QUALI2ED :
EQJ1VALEN WABTTS LOST PER &MP IN EACH CABLE. ADD : VOLTASE N QUAL BETMWEEN
(vee) (vPs) STEPI0. COMPARE £ AND F A5 WAS DONE FOR D RHD £ IN STEPS ALL THE WORTH-DF-&-WATT FIGURES FOR ALL THE CABLES THE SUPPLEMENTARY POWER BOURD LOOP AND THE
B ANG 9 ONE DECIDE WHETHER THE ALLOWED VOLTAGE TG ARRIVE AT A TOTAL CAPITAL EQUIVALENT QF WATTS ORIGIMATING POWER BOARD LDOP DUE TO EXCESSIVE CABLE
DAOF 15 0.35 VOLT DR WHEFHER TO PRECCED TO REPEAT LOST K §/AMP. THERE ARE SOME CAPITAL COSTS AND REQUIPEMENTS FOR THE SLFPLEMENTARY POWER BDRRD. THE
THE CALCULATIONS USING THE MEXT HIGHER VOLTAGE EXPENSES THAT ARE RELATED TG THE ENERGY DISSIPATED MOST ECONOMICAL LEAD SIZE CAN 9E CALCULATED BY
DROF OF 0.83 VOLT. By Eun?urmgg $msr}ésé§5cus;g 00 NOT nFFEc;u;¥£ INCLUB(NG THE SELECTION OF SUPPLEMENTARY POMER BGORD
0DUCT 10N NERGY, FOR EXAMPLE, A 0N LEADS IN
M () ) (a) (s) STEP 11, THE ABOVE PROCESS CAN BE REPEATED IN STEPS OF OF D3R CONDITIONING COSTS. THESE COSTS MAY BE THE APPLICATION OF SECTION 14,
5,78 21 .38 0.25 21.11 0.1 VOLTAGE DROP FRCK SECTION 12, TABLE A, COLUMN 5, INCLUSED IN THE CABLE SELECTION PROCESS BUT IF 15 THE SUPPLEMENTARY BAY SHALL MOT EXCEED 200 AMPSRES
1780 180 .25 7138 0.35 bﬂg[;; ?sB;ngﬁgorésntnﬁtT:NngTf%; 2&5;.23 IMPCRTANT TG NQTE THAT THE WATTS LOST DEPEND ONLY ON MAXIMUM DRRIN,
. - - . : £ Ll : THE CURRENT, THE CROSS-SEZTION OF THE CGNDUCTOR, ITS ‘ )
1.82 5134 o.;s g:g‘; g-gg VOLTAGE DROP IS INDICATED, THE ALLOWED VDLTAGE LENGTH AND MATERLAL. 115, JH" WAIRING DPTION 15 REQUIRED FOR USE OF THE "R® OFTION WITH THE
:':: 22-23 g‘z; 2207 .07 OROP SHOULO BECOME PART DF THE JDB RECORDS. mE:s S:L}EELLE;HE ;H;D?PTION HAS BEEN RATED A" AND THYS, THE
. - B - . . F a BE U WIT q
1 88 2256 0.25 22031 131 SEF $D-83103-0F FOR A TYPICAL EXAMPLE OF HOW SECTION 20. 10T [ CaLoULaTIoN SED WITH THE LOW VOLTRGE FESTURE.
1.9 22.80 0.25 22.55 1. THESE CALLULATIONS ARE TOD BE DOME. BDD THE TOTAL COST OF CABLES FROM SECTION 17 T@ THE T16. NOTE 114 CAN BE USEQ WITH OPTION K OR F WITH THE APPROPR[ATE
BRTTERY MARGINAL COST FROM SECTION 13; THIS SUM IS SUBSTITUTION GF FUSE {NFORMATION FOR CIRCUIT BREAKER INFORMATION.
SECTION 15. BATTERY MARGIMAL COST CALCULATION, THE TOTAL FIRST COST N §/BMP FOR THE VOLTAGE DROP
X 5T R STRING THERE 15 A THE CABLES WERE DESIGMED FOR, |F WORTH OF R WATT S
FOR A GIVEN 01SCHARGE RATE PER &
LOLUMN 3, THE BATTERY LOOP QROP, 5 SPECIFIED AT CORRESPONDING BATTERT FINAL VOLTAGE AT THE END OF TQ BE INCLUDED, ADD TO THIS SUM THE TOTAL CAPITAL 117, THE FAJ LEADS FROM FS13 MULTS TG OTHER DISTRIBUTION FAJ LEADS
.23V THE RANGE OF VPL AVAILABLE |5 1,75y TQ RESERYE TIME. USING TABLE K IN SECTION 12, OBTAIN CQUIVALENT DOF WATTS LOST FROM SECTION 19, THIS SUM AND EVENTUALLY TERMINATES ON THE CONTROL UNITS OF F51. FS2 DR
fném THE YALUES AKD [NCREMENTS IN COLUMN 1 ARE THE VPC(VOLTS PER CELL) FOR THE SELECTED VDLTAGE IS THE TQTAL COST IN $/RMP. F310, THE FAN LEADS FROM F513 AND FSt4 MULTS TO OTHER FAN LEADS
TERMINED BY THE Aya 8L : ROP(0. 11 ST ATERATIONY. USING BATTERY AND EVENTUR MINAT
COLEHN Keo cmu“s ‘vxn‘.:a_uunr OF PUBLISHED SATTERY DATA giggagﬁﬁ Euﬂe?ﬁﬂ?mes e pou:é pusiNG BATTERY SECTION 20. ULTIMATE LORD |5 INTEKDED 70 MEAN HAX[MUB FORECASYED o € UALLY TER ES ON THE CONTROL UNITS OF FS1, FSZ OR
COLUMN = _ 90-100-655 TALN LOAD, THE CUSTOMER'S ABILITY TQ FORECAST LOAD IN
4 = COLUMN 2 - COLUMN 3. ATAT PRACTICES SECTICM 790-100-655, QB Lo YR
COLLMN 5 = COLLMN 4 ~ Vme (SEE SECTION4.) DISCHARGE PER STRIKG FOR THE SELECTED VPC AND ERMS OF CURREN (N5 OFFECTS THE SELECTION OF THE
SPECIFIED RESERVE TIMZ. USING THE ATAT TECKNOLOGIES DETIMUM_YOLTAGE OROP FOR THE JO3 VARIABLE SEGMENT OF 118, THE 74 AND KS TYPE FILTER FUSE PANELS CCME EQIPPER WITH 48 FUSE
BRORD GAUGE PRICE ESTIMATING GUlDEFogNETE‘El%ING o VOETEGEE g;ggf;gﬁﬁﬂg?ﬁIEggtuaall-;gga%u;Eigk;“gggmH AMD INDICATING TYPE (70 TYPE) FUSE.POSITIONS. 24 LDAD FUSES AND
- £ T t : : ¥ .
N 70 ng | *MULR 10 CALCULATE. CONOUCTOR 3ize: THE SELECTED BRTTERT (ENGINEER., FURNISH aND AND/OR BATIERY ADDITIONS. ANY UNFORECASTED GROWTH TNROUCH EACH 308 FUSE BLOCK 15 45 ORPERES (PeR 81 SPEL X o5%53).
1= BUSY HOUR L$5T 2 CURRENT ORAIN IN 4MPS INSTALL ). E‘l'EEESTHT»'l;“ﬁﬁéﬁsﬁ”?iaféﬁ"m??frﬂecé‘ﬂhﬁ :E‘;"E‘L” THE MAXHMUM CURRENT THROUGH EACH INWDLT ( ) BHS 13 200 AMPERES.
K = 11.1 FOR CSPPER OR 17.4 FOR ALUMINGM MARGINAL CDST OF BATTEay = FRICE OF BATTERY STRING TNCLUDEE N THE INITIAL VDLTAGE CROP SELECTION PROCESS, FieS pNFORMATION SHALL APPEAR 35 R STAMP ON EACH F513 FILTER
L = CONDUCTOR LENGTH IN FEET (LOOP LENGTR IF ? DISCHARGE (N AMPS PER STRING ON THE OTHEE HAND, IF THE (NITiaL FORECAST IS FUSE PANEL. FUSES SWALL BE RATER AT 150% OF MAKIMUM LOAD CURRENT.
VD IS LOOP VOLTAGE OROP OR DNE-WAY iF VD UNRERLISTICALLY HIGH WITH LONG RUNS THE LLTIMATE THE £0- g . el
15 ORE #AY VOLTAGE DROP) MARGINAL COST OF BATTERY iS IN UKITS OF §/AMPERE BATTESY C031S MiGHT BE EXCESSIVE, A RECOMMENDED £ £0-82547-30,GR0UP 2 CAM BE GROERED WITH THE FOLLOWING GROLPS:
Vb= .aLLOHABLE YOLTAGE DEDP.HE’{ guus, Loo® 0 ’ * DESIGN PHILCSGPHY 1S TO PRGVIDE SEVERAL SMALL POJER GIOUP AX, G FOR APPLICATICN OF THE PANEL IN THIS PLANT
NE JRY DEPENDING ON WHETHER L IS LOOP . . PLANTS «|TH SHORT ZABLE RUNS THAN & LARGE CENTRAL GAOUP T FOR +24 UOLT PLANTS
OR ONE-nAY ;Tg%‘égg”kg;;’!ﬁﬁg?hg ?S EEE:\@;E :??,Hgn"&guaar PLANT W1TH EXCESSIVELT LONG CIBLE RUNS . GROUP W FOR -48 VOLT PLANTS
CM= CONDUCTOR S1ZE IN CIRCULAR MILS. CRIP 18 THE 1TZRATION. 17 NECESSARY -
SELECT THE NEARSST STANOARD CRBLE 5:2E TO : ) ) - seenen 2 Ol BTN IO CATES Pt T ol o ShOEY USED TE 119, ED-83107-30,GR0UPS 1 THROUGH & PROVIDE 81FFSRENT WAl
SATISFY AMPACHTY REQUYREMENT AND TO PROVIDE F 5 : \LRG B ENUIVALENCE TO SOME - B 3.9 FFERENT CUMBINATIONS COF
THE CIREUL&RLHITLS CELCUEIATEB BBOVE. THE S1ZE EEQ:EGIMG) OF BRTTERY lITHl UNEQUAL DISCHSRGES (N OF THE TERYS USED IN THIS SCHEMATIC, ;uss angxs GHD MOUNTING LOCATICNS. FS1& SHOWS ED-83197-30,GROUP
OF TRE CABLE SHOULD SLSD BE CODRDINATED HiTH . y ) i THE ORIGENRTING BAY FOR |NFORMATION ON WIRING THE 224, 25A
ANY SERITE PROVECTIVE DEVICESO% 1SSURE oL cost of satreny . 10TAL FRICE OF N STRINGS a. §3~§§ gf\'gﬁgléﬁa?%hl Fggysg:ﬁgonmm BOARD {BCBY, Of 258 FUSE BLOCKS. THE APP FIGURE 15 FUSE_PRNELS CUN £OME
OPERATICN OF THESE DEVICES SHEN NECESSHRY. MARGMAL COST OF BATIERY = TP P ——r—. /AMP E . EQUIPPED WITH ONE OF THE FOLLOWING CCMBINATIONS OF FUSE BLOCKS:
i b. P??%E@ﬂﬂ“r‘xeg{\i?ﬁ FRAME {POF)} - POMWER A. 32 "20 TYPE™ FUSE POSITIONS (TWd 228 FUSE BLOCKS) PER FUSE
SECTION 14. \N THE DISCHARGE LDDF, THE VOLTAGE CRCP FOR SECTION 1h., CALCULATION OF LEAD 5ZES. e BLAD (BoFR) Eﬁnﬁgﬂa???lfﬁr?éf?l?é’ﬂi?" PANEL FOR FEEDING LOADS ARE FROVIDED I ED-§3107-30,GROUF 1 OR
TR 10 SECION 1> 10 AT 10 12 PR ] Sl S s L T B e
: . - ME , WILL FEE US BOR DETAIL
£ 3 H 1
553,'ﬁs"fkgfoﬂfﬁﬁ"gﬂmﬁﬂnmzsE?EE”HE@ufErfSﬁs $ECTION 17, CABLE COST CALCULATION, SECTION 23. THE SIZE OF THE CABLES USED FOR DISTRIBUTION SHOULD (DISCHARGE BUS) ND SKALL BE A 2 AW4G LEAD,
FOR OPTIMIZING THE SELECTION OF THE VOLTAGE USING THE AT&T TECHNOLOGIES BRORD GAUGE FRICE gé‘cooﬂnmnlen WITH THE SIZE OF THE PROTECTIVE B. 16 "70" TYPE FUSE PCSITIONS PER FUSE PANEL FOR FEEDING LOADS
e i Sl gl T o S BN S e
B TQ PROVIDE THE DETAILED METHOD OF c EER, Fu - SITICNS FOR FEED{NG LOADS, THAT HAYE ACCOMPANYING {NDICAT NG
E‘Eiﬁﬁﬁﬁnoﬂ vt OF THE SELECTED CABLES. THE BROAD GAUGE, UNDER SECTION 24, LEADS SHOULD BE PROPERLY PAIRED, EXCEPT AS OTHERWISE FUSE POSITIONS (OHE 253 FUSE m“'; i\’;e ngangEiTﬁ INDICAT NG
' POWER APPLICATION WOTZS, :ROUIDES MATERKAL, INSTALLATION NOTED. E0-83107-30,GROUP 3 0 4. THE DIS- LEAD, WHEN THIS PANEL 15 IN
EP 1, COLCULE ATTERY MARGINA T FOR A 0,11 AKD ENGINEERING LOST SEPARATELY PER 10QFT. LENGTH FOR THE ORIGINATING BAY CA SUPP Ta ¢
ot Sctgglﬁxggrrggwgr oE Eurunu 5 ércﬁm“u Dﬂgp EACH CAELE SIZE, ADD THE THREE COSTS AND D:VIDE agnmu SECTICN 25, ;TESUFR‘IQTﬂEEL;chg;slN;E?DED TO PROVIOE A TOTAL COST DETAIL (DISCHQRGE BUS) AMD EEEEE Bgvnag;é ::;ELLEEED 4 ous Bas
' FOR EACH CABLE S)ZE TO O8TAIN COST PER FOOT, FOR EACH TURE. C wHICH VARY DURING THE PROCESS OF :
SAY A 4/242. (SECTION 15). CRABLE SI7€ CALCULATED (N SECTION 14, STEP 2, MULTIPLY ?ELECHHG[\‘ELTAGE DRCPS ARE [NCLUBED TO FACILITA(E C. Y6 "74 OF KS-19730" TYPE FUSE POSITIONS PER FUSE PANEL FOR
" . COST PER FUOT BY ITS TOTAL LEMGTH AND DIVIDE BY L-2 HE SELECTICN OF LEAD SIZES VI5-A=V1S THE BATTERY FEEDING LOAQS THAT HAVE ACCOMPANYING INOICATING FUSE POS)TION
M e ééi%g R M BUSY HOUR DRAIN THE CASLE WS DESIGNED FOR 1% STEP 2, RESERVE TINE AT MINIMUM LDST. ESSENTIALLY, THE METMOD (ONE 350 AND ONE 25B FUSE BLOCK) ARE PROVIDED N en‘asmr-:g.s
PRO'S. (SECTION 16). Lo THIS GIVES THE 9/AMP FOR EACH CABLE SIZE. ADD ALL THE ENVOLYES ADCING TOGETHER THOSE COSTS ASSOCIATED WITH GROUP 5 OR &, THE DIS- LEAD WHEN THIS PANEL 15 IN THE
. . CABLE COST/AMP AND ARRIVE AT THE TOTAL CABLE COSTS 1IN 90&“3F??%EEK?%E%AEE“E»‘SEE ﬁgﬁﬂﬂalmguﬁnkgg%n{;ons ORIGINATING BAY QR SUPFLEMENTARY BAY, WILL FEED A 3yS BAR
/OMP . i ’ L
STEP 3, g::cuu;gml‘Ns[gtﬁ?aﬁu]s;)er LEADS 51,52, SN, ' ARIIVED AT. ALSO, THE METHOD CAN BE USED TO STUDY THE DETAIL {CISCHARGE BUS) AND SHALL BE & 470 AWG LEAD,
B4 - . - EFFECT GF VARYING DIFFERENT PGRAMETERS, FOR {NSTANCE,
SECTION 18, CALCULATION OF ENERGY LOST DUE TG CONBUCTOR HEATING THE EFFECT CF CHANGING RSSERVE TIME CAN BE STODIED BY
STEP 4. CALCULATE WATTS LOST IF ENERGY COST I5 TO 8E (GMIT THIS STERF IF THE CUSTOMER SPECIFIES MIN{MUM VARYING BATTERY DISCHARGE NMPS AND THEREBY THE BATIERY
INCLUDED. (SECTION 18), FERST COST WITH NO CONSIDERATION OF ENERGY CONSERVATION). MARGINAL COST.
CALCULGTE THE ACTUAL YOLTACE DAGF N THE LEADS SELECTED
STEF 5, CALCULATE CAPITAL EQUIVALENT OF WAATTS LasT IN SECTION 14, SYEP 2 USING THE FORMULA IN SECTION 13;
(ALSD CALLED, W&ORTH OF MATT}, SAY L $/0MP. THi3 BRJP 15 EQUAL TD WATTS PER AMP. CM = CIRCULAR MiLS
(SELTION 190 LOMIT THIS STEP 1F STER & s OF Tes LEBDS CALCULATED IN SECTICN 14, STEP 2
OMIFTED), ' :
STEP 6. CALCULATE TOTAL COSTS, SAY D $/0MP, Cospriont ) 1988 ATAT
(SECTiON 20), Rbl Rights Reserved
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CIRCUIT NOTES: {CONT)

EQUIPMENT NOTES:

119, (CONT) . 201, ALL WIRING HOT SPECIFIED SHALL 8E 24 GAUGE SOLID K5-22247,14,
THE MAX{MUM CURRENT THROUGH EACH 22A FUSE BLOCK {5 48 EXCEPT FOR F513 AND F514, N WHICH CASE TME UNSPECIFIED
AMPERES () AMPERES PER FUSE POSITION}. THE REX|MUM WIBE SMALL BE 20 GAUGE K5-22247,L4.
CURRENT THROUEH EACH 284 OR 258 FIUSE BLOCK |5 GOYERNED
BY INFORMATION NOTE 314, THIS INFORMATION SHALL APPEAR
BS & STAMP ON EACH ED-83107-30,GROUP § TRROLGH & FUSE 02.
PANEL. *20" TYPE FUSES SHALL DE RATED AT LEAST 150% OF :
MAX 1MUM (8D CURRENT. -n; AND_“E3-19700% TTPE HUSES SiE WIRING TYPE REMBRKS
SHALL BE RATED AT LEAST 1255 OF Max! . — _— —
* NOTE 314 SHOULD BE CONSULTED FOR VOLTAGE DRQP 0 cA Xs-23247 Fay,FAN,LYD1,LVD2,
- CONS |DERAT IONS. DOD NUMBER ED-83107-30 GROUPS ARE FOR 1 63 LY} AND GR
THE LEFT SIDE OF THE MAY. EVEN MUMBER E0-83107-30 GROUPS L T AT A P T
BRE FOR THE RIGHT SIDE OF THE BAY. TR D0 BAT REC TRO
: (SEE NOTE 203)
120. THIS ROTE IS TO REPLACE MOTE 109. THE DIS- LEAD T0 F§7 oo Ks-s482 £o GRo
OR FS4 SHALL 8E 2 2/0 CABLES OF EQUAL LEMGTH witiCH ARE arn Ke 30031 T51orss
TERMINATED AT APPROLIMATELY THE SAME ELECTAICAL POINT $-2092 L S DIs- LEAD
ON BOTH YHE CHARGE BATTERY BUS AND THE DISCHARGE BUS. IS EEEDING FS16 THE
EACK CIRCUIT BREAKER PANEL SHALL CONTAIN MO MORE THAN LBaD 5128 MAR INM
300 AMPEAES OF CIRCUIT BREAKERS. THE 2 2/U CABLES SHALL e e
BE RUN ONLY INTERNALLY IN A BAY. THE POWER PLANT LIST e 1
TWO DR&IN SMALL NOT ZXCEED 400 AMPERES. THES INFORMATION ANY CAVEAT IN NOTE
SHALL APPEAR A5 A STAMP ON EACH FS7 AND FS8 GIRCUIT o e £I¥HEE LEAD
BREAKER PANEL THAT (5 UTILIZED IN A POWER PLANT THAT 15 - L S
RATED OVER 30D AMPERES.
WHEN BEING RUN FROM
THE ORIGINAT ING BAY
TO THE SUPPLEMENTARY
BAY.
12 GA MIK K5-22247 BATSH, 8ATSHGTSEE_NOTE 105]
SEE SECTION 25  K5-5482 OR DISR-
OF NOTE 114 K5-20921 ’
203, SPECIAL CARE SHOULD BE TAKEN T0 ENSURE THAT THE “REG GRO®,
“REG BAT™, "OISCH BAT" AND “DISCH GRD® LEADS ARE ADEQUATELY
SECURED aND PROTECTED IN ACCORDANCE WITH THE REQUIREMENTS
COVERED IN AT&T PRACTICE SECTIONS 300-614-152 AND BOO-&12-157.
WHEN THESE LEADS ARE USED WITH THE ¥ OPTION THE SIZE OF THE
LEADS ARE 1D BE GOVERNED BY C0/5D-82646-01.
204. RS OR R7 THE RESISTOR ASSOCIATED WITH THE DISCHARGE CIRCUIT FED
FROM DIS-. ONE RESISTOR (RS OR R7) SMALL BE PROVIDED WrTH EACH LOAD
PAREL. RESISTAR RS OR R7, SHALL HE MOUNTED AS CLOSE &S POSSIBLE
T0 ITS RESPECTIVE DISCHORGE BUS, THE FAJ LEADS FROM EACH PAHEL
SHALL BE MULTED TOGETHER WITH 4 LEAD THAT IS5 RUN TD FRJ TERMINAL OF
THE PLANT CONTROL UNIT.
205. THERE EXISTS OHE $1 AND ONE 52 PER F57 FIGURE THAT HAS LOADS
REGUIRING FILTER CHARGING.
20b. BATTERY EQUIPMENT SHALL BE ORDERED SEPARATELY PER J85504a QR
JB5504B. "0* ARE PLASTIC STAMDS, "B* ARE SHEET IFETAL. IF IT
IS DESIRED TO USE GARTTERIES OTHER THAN THQSE SPECtFIED IN
J85504A OR JBSS04B, “A" ARE PLASTIC STANDS, "B ARE SHEET
METAL, ATAT BELL LABORATORIES AND/OR THE POMWER SYSTEM
PRODUCTS BUSINESS MANAGEMENT ORGANIZATION SHOULD BE CONSULTED
FOR GUIDANCE,
207. WHEN THE 963 TYPE CONMECTORS ARE INSERTED ON THE CONTROLLER,
THE BLACK SEGMENT OF THE CONNECTOR MUST BE ON THE LEFT SIDE.
208. THE P- QND PR- LEADS FROM THE ENITIAL BATTERY STRING SHALL |
BE LESS THAN 16 FEET IN TOTAL LENGTH.
P- AND PR- LEADS CAN BE INCREASED TO 750 MCM CABLES IF
REGUIRED. THE POWER FLANT CAN TERMINATE FOUR 4/0 BATTERY
CABLES DR TWO FLEKIBLE 750 MCM BATTERY CABLES (X5-2091)
DIRECTLY. IF THIS |5 NOT ADEQUATE THEN A JOB ENGINEERED
CABLE JUNCTION APPLIQUE MUST 8E ADDED TO THE POWER PLANT.
299. BLL WIRING TD CM2 SHALL EE X5-22247.L4 20 GA.
|
|
210, WHEN THE PLANT UTILIZES THE K OPTION THE LEAD [0 THE |
*CO GRD* FROM THE £1SCHARGE GROUND BUS CAN BE FED FROM
THE YRTN BUS {A) OF FS13 IF THE D$SCHARGE GROUND BUS HAS
INSUFF ICIENT SPACE.
. Copyright & 1985 atar
A61 Rights Reserved
2. IFa ZAP;gssocz @ SWITCH IS BEING ORDERED AS A REPLACEMENT
FOR & 299822-L{0) SWITCH, ORDER A 845193537 PLATE,
*Lineace” ® 2000 cHarce amD oisCHARGE Xt |-
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- INFORMAT (ON HOTES: [CONT) INFORMAT | ON NOTES: (CON
INFORMATLON KQTES: INFORMATION HOTES: {CONT) ON NOTES:- (CONT)
. 308. THIS INVERTER HAS OC A5 WELL 45 AC INPUT WITH AC QUTPYT, THE
304, ALARM INDICATORS FOR E AND F OPTIONS INPUT AMD QUTPUT LEADS SHOULD UTILIZE K5-5482 OR SQUIYALENT WIRE.
A 301. UMLESS OTHEMWISE SPECIFIED: J03. RECORD OF APP FIGURES, WiRING AND APPARATUS CHANGES FUNCTION THE FOLLOWING TABLE DELINEATES THE MANIMUM RECOMMENDED GREAKER
EE?E”EE;""MS ARE IN Oims T Io8 THTS RTTTT LEAD DESLON " T o507 Tow oo SIZE AND LEAD 51ZE THAT SHOULD 8E USED: ¢
VALUES ARE IN M{CROFARADS HiNG .
VALUES PRECEQED BY THE SYMBUL n(PLUS) CHRNGES | RECORDS| OPTION | SEE cKT
OR -{MiNUS) ARE IN YOLTS. OM 155 | 00 woT { Was ] NOTE 31 REM " SI(E) ' !
/ SPECIFY] FURN Siat )
ERA 17}, BAT(F20 a F21), "
- HJ 4 H.d ﬂscuzigs':;z E OR c?nn‘m %m?éf: ﬁn’ 1 VA BREAKER] 3 KVA  BREAKER | 5 KVA  BREAKER
DISCONNECTED BATTERY LEAD INVERTER  (AMP) | INVERTER  (AMP) | INVERTER  (amMP} o
302, PROY DE LEAD SIZE LEAD SIZE JJLEAD 51ZE
: . o TS SE(C} 1 X
FEATURE OR OPTIOM app | PP » SIR(C) QPERATED RE1{F11-RA1GIFIE}, MINOR PUR DC LOAD 40 a6 100 | a0 175
] o | g | T NP (2 [msx:| BN PERDL1Ta) 10 O8 AINOR SEASELE 1) HUSE, ot S A5
e w07 [ o BECT FAIL OR CHARGE FUSE R CAPECITOR 00 GROUMD INPUT | 8 WG - 2 oG - 00 -
B 125 AN RECTIFIER oy - A5 REQE S T "“ Y | = = AC 102D NbUT |14 mag  *10 0 86 30 | & WG *50 B
100 AMP RECTIFIER 1,2, - AS REQD ﬁ . SIR(S) AC GROUND INPUT | 14 AWG - 10 AWG - b AW -
] SO AMP RECTIFIER 1.2, - AS REQD e HIGH VOLTAGE A o ooreer T1e B o1 0 MG 30 | b a —e5p
2 aw RECTIFIER P AS FE® " HE 1) 1 ] | AC GROUND GUTPOT| 10 M6 - | 10 Ml - | & Awg -
— 28 VOLT PLART - z F " LDW VOLTAGE, VERY LOW VOLTAGE * T0 6C PROVIDEQ BY THE CUSTOMEN |
a8 VOLT PLANT - W 5 “* T0 BZ PROVIDED BY THE THREE PORT INYERTER YENDOR
X X
P NEGATIVE PLANT | - X =l c :g:’[’" I I | THE AC INFUT AND THE AL QUTPUT LEADS OF THE THREE PORT INVERTER SHAIE.L BE
- VERY LOW VOLYAGE ELECTRECALLY SHIELOED FROM OTHER LEADS IN THE POWER PLANT BY THE USER 8Y
5 T H . : : - S5 11 BCTICS: T, WU S L ko e cuess
S CONTR 1 VICE. THE THREE PGRT INVERT
c LS CONTROL UMIT 3 AVAIL oA Py [ = 1 »x | PAASE SOUICE. THE INVERTERS PRODUCE MONIMAL 120V SINGLE PoaSE ac, TaE ¢ |
CONVENTIONAL CONTROL UNIT | F 1 PMNR RECT FA1L OR CHARGE FUSE OPERATED LEADS YOLTAGE DROPS ARE TO BE CONSIDERED BY THE CUSFOMER. THE DC POWER
WODEN (FOR USE WITH MCS) r B 7 . . A N LEADS ARE TO FOLLOW THE SAME RULES AS ANY OTHER OC LOAD FED BY THIS PLANT.
Nar THE PLANY WiLL ACCOMODATE UF TO # o1 KVG THREE PORT INVERTERS, 21 3 KyA
LOM VOLTAGE DISCONNECT [ | [] 1 3 :m:n |BE [N | mgg ;om INVERTERS OR 14 “‘2‘,‘, mnge mrﬁugtnr;ﬂ.&?;ﬁg;gﬁ mvsnrznaT
R SIZES BRE NOT TO BE MIXED IN POMER PLANT, A WILL N
FiLTER CHARGE CIRCUIT ll 5 LQD 78 o c o c RECT FAIL OR CHARGE FUSE OPERATED SELQBL_SDW E‘-RlLLEL THE OUPUT an“z‘;!gai}éxgggg;i"g“gr|¥:ERTEgE;$’E‘RgR
— A5 RE L PROYIDE MOUNTING HARDWARE FO N INV . -
AR 15 CIRCUIT BREANER PANELS AL s 4 PANELS Ty x ] I ] TYBICAL SUGGESTED INVERTER MOLNTING POSITIONS IN B BARE FRAME WILL BE
MAX 18 CIRCUIT BREAKER PANELS | of I - HAY. PHIR SHOWN 1M AN ENGINEERING MOTE IN J355004,8.
1 HIGH YOLTAGE,vERY LOW VOLTAGE, LOW |F MORE THIN ONE 4 OPT1OK CIRCUIT BREAKER 15 BEENG LITIL1ZED 1M THE PLAKT,
LINERGE SMALL CONTAOL UNIT v VOLTAGE UR QPERATED F17.F20,F21, ONLY THE FiRST CIRCULT BREAKER REQUIRES AN RS RESISTOR, OLL DTHER
H1GH INRUSH o IRCUIT BAESKERS . DISCHARGE FUSE OR CIRCUIT BAEAKER OB . U OPTION CIRCUIT BREAKERS ARE 7O WAVE THEIR C DR @ FERMINALS MULTED FO
M E T BATTERY B{SCOMMECTED TERMINAL COR8 OF TAE FIRST 4§ OPTIOH CIRCUIT GREAKER. THIS 15 ALSO TRUE:
D (MOXIMUM 38 PER PANEL) . — x T ] FOR THE NO OR § TERMINALS, D
OEDICATED BREAXKERS FOR E P) AS REQD FHIVR ¥1GH YOLTAGE, VERY LOW VOLTARE, LOW 309, WHEN & FILTER FUSECS} FF( ) IS {4RE) OPEN OR REMOVED, THE FILTER
FEEDING L OPTHON INVERTERS 4 HAX. VOLTAGE OR OPERATED FI7, F20, f21, CAPACITOR(S) MOUNTED ON THE 74 TYPE FUSE PANEL MILL GISCHARGE 10
DtSCHARGE FUSE OR CIRCUET BREAKER OR ov o, . . 4 FILTER PusEe
- BATTERY DISCOMNECTED IN RDOITION TO THE REMOVAL OF A FILTER FUSE(S) THE CONTROL PANEL
200 [MP, 48 VOLT OC CONTACTOR | 4 1 ™ T T T ;gsg (FF1} IS ALSO REMOYED: THE CAPACITOR VOLTAGE WILL BLEED DOWN
. VLTS, ’ e
48 VOLT DC CONTACTOR FOR N 1 *WARNING: REMOVAL OF T TROL PANE' FF1 Wi ]
[PLawts vp 1o 200 aMPeRE Cl LOw VOLTAGE T FrRGUTe OF THE CONTROL PANC FFI WILL DISRSLE THE CHaace
Iﬁ?ﬁ‘uﬁﬁ'u{?‘fﬂﬂ PLANTS) Il"l - A RER0 o 41 [ | v 30, INSTRUCTIONS FOR USING THE CHARGE PROBE ARE S FOLLOMWS:
HIGH OLTAGE, YERY LOW VOLIAGE, LOW -
FILTER FUSE PANEL ] « VOLTAGE OR OBERATED F17, F20, F2i, '+ 10 CHARGE TME LOAD CAPICITANCE ON EITHER BUS( }
E 7 &. {HSERT THE CHARGE PROBE INTQ THE INDICATING FUSE HOLDER
DISCHARGE FUSE OR CIRCUIT BREAKER 0 LIF NOT PROVIOED - CHIAGE RS PER STEP 2), E
BATTERY DISCONNECTED B. PRESS THE “CAP CHG™ S¥ITCH (52} AND WAIT UNTIL THE “CRP CHG®
r T x I | «x LED EXTINGUISHES®,
C. WHEN THE "CAP CHG® LED EXTINGUISHES AND THE "LOAD FAULT" LED
: RECT FAIL I5 ALSO EXTINGU)SHED .
1. IHSERT THE LOAD FUSE, —
2. RELERSE THE "CAP CHG .
— - ; IT 1S RECOGHIZED THAT ALARM LEADS DESIGHATED AS MAJOR MAY BE —
CAPACI TOR CHARGE FOR K ORT!OM . G ] COMNEGTED 10 MNOR ALARMS AND YICE VERSA. HOWEVER SUCH 3. REMOYE THE CHARGE PROBE.
ONLY WITH W AND X OPTION ' m Dggﬂfrégﬁﬁ ?"w‘gn ngr gEN":EEEUT:?EE? ﬁTCGFE?HE E;g%gm:‘gr{up 4. INSERT THE INDICATING FUSE,
L ITIONS HAS B il T .
AS REYD 2. TQ CHARGE THE PANEL FILTER CAPACITORS -
gslngtllggT;Ech;ILIZ!Hﬁ 224, 25A DR F 4 PANELS A. INSERT THE CMARGE PROBE INTO THE FUSE HOLDER,
: Max. 305. INFARMATION SHOWH IN BRACKETS[ 1&RE FOR REFERENCE DHLY. 8. PRESS THE "CAP CHG® SWITCH ($2) AMD WBIT UNTIL THE "CAP CHG®
F 200 NP RECTIFIER - 45 REQO SED EATINGUISHES® F
— 306. FDA ALAAM YNDICATORS FOR OPTION V. SEE 50-82646-0t NOTE 304. t ‘;‘;’E:L;g‘"of” GHagp o EXTINGUISHES AND THE “L020 Faulr~ LED
IF THE PLAKT UT+LIZES THE R OPTION, WHEN THE BATTERIES ARE 01 LIGHTED -
DISCOMNECTED THE SAME ALARMS OCCUR'THA! OCCUR WHEN & 1. RELEASE $2.
£I5CHARGE BREDKER DPERATES. 2. REMOVE THE CHARGE PROBE.
3. INSERT THE LOAD FUSE WIFHIN 12 SECONDS.
. 107, TE% Q OPTION 4S5 UTILIZED WHEN IT 15 DESIRED TO FEED AN L HESMING: IF TH: "CAP L MG® LED EXTINGUISMES, BUT. THME "LAD
OPTIQH INVERTER. = Tl LGE L0AG FAULY (SRORTTTRCUTF— —
ﬂmﬂm‘r—‘m [ Y _CONGTTI0N THAT X WE LOAD
nnfwﬂmzwmmm-g'Tm.
311, WHEN THE LOAD FUSES OR LOAD INDICATING FUSES OF FS13 QPERATE, THE
“PAHEL ALAAM® LED LIGHTS. WHEN THE CAPACITOR FILTER FUSE OF FS13
s OPERATES | THE “FILTER FUSE BLARM™ LED LIGHTS. IF THE CHARGE CIRCUIT | @
INFORKAT raw NOTES :[(ConT 1 NuED N Da) OF FS14 FAILS DUE TO A SHORT CIRCUIT, THE *LOAD FAULT LEC LIGHTS.
314, THE 25A FYSE BLDCK IKFORMAT { ON[TCURTTNUED URD3] 312, OPYION G REQUIRES FRONT AND REAR BCCESS.
| 313, THE CIRCUIT INFORMATION SHOWN IN FS13 KD FS18 RELATIVE TO E3-82947-34
AND ED-B2923-30 AND ED-87950 IS SHOWN FOR IHFORMATION ONLY,
- SD-82518-02 GOVERNS THE COMPOMENTS OF THESE EDs. __
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A THFDRMATION NOTES: (CONT) INFORMAT (0N NOTES: {CONT}
314, WHEN RSSIGNING FUSES IN 25A DR 258 FUSE BLOCKS, FOR EACH FUSE UVER 15 AMPS, 34, (CONT)
AK ADJACENT FUSE POSITION IS TO REMAIN UNUSED AKD DEDICATED To ONLY
THAT FUSE. . FOR ALL OTHER POSSIBLE COMBINATIGNS, THE FUSING SCHEME FOR
ERCH 254 OR 258 FUSE BLOCK MUST SATISFY THE FOLLOWING ALGESRA|C
TO LDADS
—] EQUATION:
/ \
I B
10 2454 T O8I, ¢ L0S,I0s ¢ .0047,124 ¢ .0070,1%,
EITHER aLM [1} {2} [4] [5] (6] [8] X -
ALARM 5-5482-01 n=1
R WIRING
Bl sMiLar
PIN N L0, v 02512y v Lo082,1% » L0097,1%
OTHER
254 FUSE " N.C
BLAOCKS. J) 3 L. J, o & £01610% ¢ 035,18+ 055,13 + 12,12 € 7.85
— —
WHERE & IS AN NDEXER FOR THE NUMBER OF THE SAME TYPE OF FUSES
USED IN THE BLOCK, L& THROUGH LI AND F THRDUGH 4 ARE USED TO
b 4 X b 4 b 4 b 4 b 4 p 4 X IOENTIFY FUSE TYPE a.g,
2IL5 1S THE LIST YWO CURRENT ORAIN THROUGH THE SECOND KS-19730,L5
Laap FUSE IK THE FUSE BLOCK.
C ! DISTRIBUTION
o Fuse 35, AFTER 10 OPERATIONS AT THE "K1™ CONTAGTOR, THE MAIN CONTACTS SHOULD
[F1) [F2] {F3] {F4) [F5) [Fa) {F7] {7e] \ . BE CLEANED TQ REMOVE ANY DEPDSITION CAUSED &Y ARCING.
ALARM
254 OR 25B FUSE BLOCK THD1CAT ING 6. PRIOR T ISSUE 48, COLUMNS HEADED "STO®, "MO", ETC., CONVEYEE
FUSE APPLICATION INFORMATION. AT ISSDE 6B, COLUMNS HEADED "AVAIL*
| { 1 FOR REFERENCE ONLY AS YIEWED FROM THE MIRING SIDE OF THE ARPARATUS | AMD “DA™ NOW INDICATE THE AVAILABILITY OF THE Pngnutr.
TYPICAL EXAMPLE:
FUSES F4 AND F8 ARE LARGER THAN 15 AMPS. WIRING IS DONE 10 SUIT JOB ASSIGNMENT. THE FRONT
PANEL MARK{NG DES|CNATION STRIP FOR THE FUSE BLOCKS SHALL SHOW THE FUSES. SUCH AS F3 AND
F? DESIGNATED "NC" (NJT CONNECTED) WITH DUMMY FUSES MOUNTED 1M THOSE LNUSED PO5ITIONS Ta
HELP RETAIN CAPS,
D THE FUSING ASSIGNMENTS FOR A 25A UR 258 FUSE BLOCK MUST FOLLOW THE GUIDELINES LISTED BELOW 7O
PREVENT THE FUSE 8LOCK FROM DISSiPATING MORE POWER THAN 1§ RECOMMINDED {7.65 WATTS PER
X-75533):
8. IF THE FUSING SCHEME 1S MADE UP GF OMLY 764, 748, 74C, K5-19780,L1, L2, L4, LS OB
SMALLER FUSES, ALL POS!TIONS (ALLOWING 2 POSITIONS FOR L4, L5) MAY BE ASSIGNED AND THE
- HLOCK WILL MOT DISSIPATE MORE THAN 7.65 WATTS.
8. IF THE FUSING SCHEME MATCHES ONE OF THE FOLLOWING COMBINATIONS, CHECK THE TGTAL LIST 2
CURRENT DR3IN THROUGH THE FUSES OF THE BLOCK. IF JT {5 MGRE THAM THE “MAX TOTAL CURRENT
ALLOWEG™ OF THE TABLE BELOW, REASSIGN THE LOADS.
E
XS-19780 FUSES 74 TYPE FUSES MAX TQTAL
FUSI NG CURRENT
SCHEME [ LebLsea sz [FJEfofceTaf Al aliouen
1 A 88 OMP3
2 8 9 AMPS
3 4 b1 AMPS
4 8 68 AMPS
F 5 8 b1 AMPS
& IRE a8 OMPS
7 3 1 38 fMpS
] 3 2 90 AMRS
] 9 3 2 94 AMPS
16 3 2 B AMPS
1 143 84 aMps
12 3 [ 72 0MPS
G 13 3 ]2 81 aMps
14 3 2 &0 AMPS
15 3 2 55 OMPS
FUSE RATINGS: L 1S 30 AMPS, L5 15 25 AMPS, L4 15 20 AMPS, L} 15 15 AMPS,
| L2 §5 10 AMPS, L1 15 5 AMPS, F |5 20 IMPS, E |5 15 2MpS,
D IS 10 AMPS, € IS 5 BMPS, B 45 3 AMPS AND & IS 1.5 AMPS. Copyeignt () 198 ATeT
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HS

CAD /

®CAD 2

@CAD 3

] i e e mic iz ) S s R IR T R (5e& woreSPTIIEE 70e 727 Tilrre 7} PRT I
o
r - T Fe(l -7
caz 2r) £Z-
| T I T I I
* | : ' | :
FROM |
CIRCUIT | | AT.? ;E%?g D | T2 L0405 iy | | :ﬂﬁmaff
swcakers | ! 4771 »%rsse;e‘Z) L ! AT REDLRED, (sisfgﬁrgf
F | : } (SE£morE3) BLoexs ; }
|
| | l | ! i
' ; I | I '
i csi8 j i Fear) J 1 A
. P
P2 BLOCK'S, 1068 MAX
254, 8 BLOKS, S5I K85
® ® ®
! A/ 4 e/ 5 A
2 2 M2 | Ky conTRAC TSR
2 NC2 |41 conracTon 5 ME N w) cowrmacroe o— MICREEWITEH
3 ADS _g} No3 MICHIESWITEH 3‘} A3
—
4 MO ¢ Nod z Nof
o—
5 ¥ 5
o o Q
& & &
o o o
Rcat [/()ﬁ F-R
#cag T leﬁﬂ T ;l—k 78 L2405
£RO 1 T TO LOADS Fggﬂ | | 7O L2405 FROM | | A8 REQUIRED
oischarse ! AS REQUIRED ol I | AS RESUIRED ousciarse || | |Garapre )
GROUND ' | (SEENOTESIE2) BY H (SEE MpTeE F) ERIUND
BUS i [ | LU i |
| rca | IR l R
AROLT 2 72O ERD
TO O ERPD DISCAREE T2 2 g R0
CROUND 8BS
B5A MAX
NOTES :
1. ALL CIRCUIT SREAAER RETURN LEADS SHALL BE PAIRED WlTH
THE'R APPROPRIATE CtRCUIT BREAXER LOAD LEADS QS LONG AS
FRSSIBLE.
2, CBY - CBIB AND APPROPRIATE RETURN LEADS SHEW TYPICAL
CONNECTIONS FOR A CIACUIT BREAKER PANEL. r — @ 1383 ATar
Capyrig
3. BLL FUSE RETURN LEADS SHALL 8E PAIRED W|TH THEIR A1l Rights Reserved
RPPROPRIATE FUSE LOAD LEADS AS LONS AS POSSIHLE.
" iINEAGEY HARGE &, 5.0 CUE CIRCUIT
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1 1 2 3 4 5 6 i 7 | 8 | 9
naa
A
LZ/o DIS |
> R
_—
o-
— + Bl
) - L
: RECTIFIER T — G/
sex mores b DISCHARGE BUS #)
(SE€ NaTE 139 TO LOALS
8 le—D/SCHARGE 8BUS #32 AS REQUIPED
0] % a2
%
RECTIFIER 2 — &2 1 _2/0 olsz |
r o~
SEENOTE | & o q
1 $EE H
— | NOTE 3 —_ !
i ® I
0] [} oen < | -
RECTIFIERT _ Gn
c SEE NOTE | Kt
(5e£ MOTE 1}
xflv X
e 2
— CAdl
le—— CHARGE GROUND BUS (SEENATE 2) !
E2
‘ﬁ I [—— CHARGE BATIERY BUS
D 8¢5 84AR
M saT
PR. I/ [~ l i
—{ i I ra —y
SEENOTE |
—Ip BATTERY BLS CONTROL
UNIT
§0-82538-0/ NOTES:
! T. POLARITY SHOWN IS FOR POSITIYE POJER PLANT. FOR NEGATIVE
S PLANT REVERSE POLARITY OF [TEMS WITh & A550CIBTED WITH THEM,
E THE LEAD FROM THE Y OR + SIDE OF THE K1 TONTACTOR TERMINATES ON
AfE GHARGE CROUND BUS, NOT THE CHARGE BATTERY BUS FOR A MEGATIVE
4 e
g 2. SEE CPS1 FOR CONNECTICN INFOAMAT |ON.
Q
5 3 b, 0IS3, DIS4 WAITH ACCOMPONY ING OISTRIBUTICH 1S AYAILABLE.
3 I 4. THESE LEADS ARE PAIRED WITH LEGDS #ROM CIACUIT BREAKERS,
TH2
F
> Lo &4
[ SEE NOTE & —
SHUNT
G R4 T 7O LOADS
| AS REQUIRED
1
FAWG OR D 1 ror sROUND
Capyright (© 1985 ater
DISCHARGE GRp BuUS 441 Righis Reserved
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(o] e 1 1 ] 2

COMPONENT L1ST

®LM/

LOW KOLTAGE DISCOMNELT CAT

MANUFACTUR ING REFERENCES

CAPACITOR CATEGORY HD. A
BESIG ConE CIRCUIT PACX CODE ED-23104-30
=k =H0E oAt 61 For (7) 2av
ci K5-20736,L1,1 G2 For (@) a8y
€2 KS-20736.11 1 P} @
L3 &0A.S N ®C-'UAJ?GE BATTERY 8LS £2 | CONWHNECTOR ON FRAME 87159-4 App |
T |Denarse aroumo sus £3
H R7 i
R/ o A2 - y V2 F
?@ 113k s ot e :
Wz zax £ o
CONNECTOR SEEMOTE ¢ 3 l ;
UESIG £onE $——+s2s Ry CR2 e 1 3| Congry ZERMIML X _OR THE FEChAA:
il OFFRSITE TiE + FTERAMIAL.
#1() 87632-3 WMP v - 2 |
2495 \a,
’ | -
_L @2 )2 |
. Ae I
X CcA/ 7 20 /
DIGOE F Re > P& 3 |
RIooE Sii0 37k
DE5 16 ConE 72 i C
R 808J (12V ZEHER) ’¢ “”* |
cr 249 Ftae |
8138
CR3 2 3 4
2 SEE b t
| MareE | -
s
*l ez A e |
T ~7
INTEGRATED CIRCUIT i I
DESIG CODE | b
= wn Iy » QEvarcs sATTLRY S5 £2
16 guzac kK D CHARGE GROUND SIS £ 3
+—
NOTES: (CONT) NOTES:
4. ED-83104-350,GR1 OPTION 7 1S FOR A LOW VOLTAGE DI SCONNECT QF =R, .
21,37+ 0,25'VOLTS, ED-83104-30,5%2 OPTION i 1S FOR LOW L RS IaTANLE DAL ags peCIFIED:
RESISTOR VOLTAGE DISCONNECT OF 43.1 + 0.5 yOLTS. |F OTHER VALUES CAPACITANGE VALUES ARE IN MICRGFARADS
— OF LOW VOLTAGE DISCONNECT ARE DESIRED, ORDER THE ED-83104-30 VILUES PRECEOED BY THE SYMBOL 4(FLUS)"
BESIG Looe GROUP_BASED ON THE TABLE BELOW, THESE WIRING GPTIONS DFLFTE OR - (MINUS} BRE.IN WOLT4 E
- THE A2 AND/OR R3 RESISTORS FROM THE I OR W OPTION AND ADD THE )
RY Ks-20289,L6C, @ 1.13k, @ 2.25K, SEE NOTE 4 PROPER R2 AND/OR R> RESISTGR. THE D)FFERENCE (N CARDS (5
R? K5-20616,L18,) BASED ON RESISTOR RZ AMD R3 BEING CHANGED. RY REMA NS 1.13K 2. THE TCRMINAL NUYBER ARRANGENINT OF b6 TYPE
ts-20s16,L1a, | o0 MOTE 8 OHMS FOR 24 VOLT PLANTS AND 2 26K OHMS FOR 48 VOLT PLANTS. TRANSISTOR (5:
R3 JLia, THE CIRCUIT PACKS ARE TO BE TESTED AGAINST X-75594 BUT ARE TO
N K5-20616,L10,5110 UTTLIZE THE WIRING OPTIONS TOLERANCES ANG HOMINAL VALLES LISTED /ﬁ:__,qm
BELOW. ) 28] =
- m, 2,49
i T ED-B3104-50 | nowinaL | ToLERANGE | &2 R3 RESISTOR | WIRING \b—% slc)
R? K5-20810, 18 2M GROUP WUMBER | VOLTAGE | (VOLTS) | x okst | ik ofms) TYRE OPTION
GR1 21.32 + 0,25 18.7 7.32 K5-20616,L1A z
&R 21.6% | 40.29 12.1 7.3z | HS-20616,L14 | 28 3. THE TERY|UAL NUMBER ARRANGEMENT OF THE F
GR1 22.03 2 Q.2% 19.1 T.15 K§-20616,L14A ZB D449 TRANSISTCR §§:
LR 2242 + 0.25 19.1 £.98 KS-20616,114A 2¢
GR1 2283 | 025 @9 6.87 |Kks-zoe1s,11a] In 3(€]
TRans ISTOR GRY 2329 | 025 |@n8.7 6.65 [KS-20616.L14 | ZE O — 2(¢]
-— DESIG CoRE GRY 25,69 | £0.25 8.7 5.34 | K5-20518.118 | zF 1[8] [
o 66AS
Q2 044G, GE ED-85104-30 | HOMINAL | TOLERANCE Rz R3 RESISTOR | wiRiNg
GROUP NUMBER | VOLTAGE | (vOLTS) | 1k OkMS) | ik oHis) TYPE OPTION
GR2 311 | 0.5 36.5 5.90 |Ks-20616,L1A | W
GRZ 41.54 + Q.25 34.8 6.04 K5-18312,L4F f4H G
GR2 41.39 + 0.25 34.8 5.90 K5-18312,L4F 7H
G2 42.25 | +0.25 34.9 5.7 | Xxs-1e31z,1a¢ ] 2T
GR2 4% 1 + 0.2% 56.5 9.50 K$-16312,L4F 2J
GRZ 43,02 | £0.25 35.5 5.76 | Ks-1an1z,0a8 | 2K L
GR2 41,95 | 0.2 30.8 5.56 | ks-ts312,00F | 2L Copyright ©ioeg arar
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