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1.01 SCOPE 

·' ., .•.. ···-··-,.··; ,· ··• 

SPECIFICATION NO. A1O-1976 
(Revision of A1O-1972) 

METALLIC-RECTIFIER BATTERY CHARGERS 
FOR 

LEAD-ACID BATTERIES 

SECTION 1 

GENERAL AND TECHNICAL REQUIREMENTS 

1.01.01 This Specification covers the requirements for 
metallic-rectifier battery chargers which may be required by the Southern Q 
California Edison Company and which are listed in Table 1.01.01, Page 1-2. 

1.02 DEFINITION OF TERMS 

1.02.01 Wherever used in this Specification the word "Edison" shall mean 
the Southern California Edison Company, and the word Manufacturer the 
successful Bidder on this Specification. The_ word "Apparatus" is used herein 
to include apparatus, equipment, materials, supplies, or whatsoever may be 
purchased hereunder, together with all the usual and appropriate fittings, 
attachments, appurtenances, and appliances. 

1.02.02 Circles shown in the margins of this Specification are for 
Edison's use when preparing a Bid Proposal Request. Insofar as the Q 
Manufacturer is concerned, the circles in no way alter the meaning or intent of 
any paragraph or portion thereof; therfore, they shall in no way relieve him of 
his obligation to comply with the requirements of this Specification. 

1.03 INSTRUCTIONS TO MANUFACTURERS 

1.03.01 As noted elsewhere, this Specification is the revision of 
A1O-1972. Manufacturers are advised to read all parts of this Specification 
(A1O-1976). 

1.03.02 Manufacturers shall quote only on apparatus which meets all of 
the requirements of this Specification. 

1.03.03 Each Manufacturer shall furnish, as part of his Bid Proposal, 
all of the drawings and information called for in Section 3 of this 
Specification. Compliance with this requirement is mandatory. 

1-1 
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Edison 

Material 
!;;os;te Numt;!er 

673-44309 
673-45504 

673-43004 
673-44606 

673-45702 
673-45900 

673-47005 
673-47500 

673-48201 
673-48409 

673-48607 
673-48805 

-TABLE 1 .-01 ... 01 

METALLIC-RECTIFIER BATTERY CHARGERS 
WlilkH ~MAY BE REQUIRED_ BY EUIS_OJi 

Current Cells in 
Rating Lead-Acid Nominal <1>Nominal Number of Type of 

{Am12ere§) Battery D-C Vol.ts A-C Volts Phases MQynting 

(3)~NSTANT VOLTAGE, MAGNETIC AMPLIFIER OR SCR-TYPE BATTERY CHARGERS 

12 
25 

6 
12 

25 
25 

70 
70 

10 
10 

15 
10 

24 52 120/135 1 Wall 
24 52 240/270 3 Floor 

60 130 120/135 1 Wall 
60 130 240/270 1 Wall 

60 - 130 240/270 3 Floor 
60 130 480/540 3 Floor 

60 130 240/270 3 Floor 
60 130 480/540 3 Floor 

(3)coNSTANT VOTAGE, MAGNETIC AMPLIFIER OR SCR-TYPE BATTERY CHARGERS 
FOR~OPERA_!ION OF OSCILLOGRA~HS 

3 
6 

6 
12 

6~5 
13 

13 
26 

120/135 
120/135 

120/135 
120/135 

1 
1 

1 
1 

Wall 
Wall 

Wall 
Wall 

-- -----

-
(2)Ampere-Hour 
Battery Rating 

{8-Hour Ratel 

160 
200 

60 
160 

200 
200 

400 
400 

100 
100 

100 
100 

(1) The supply transformer shall have two voltage taps on the primary side to provide for normal operation at 
either of the supply voltages indicated. See Paragraph 1 .. 09~01 regarding the use of tapless transformers, 

(2) See Paragraph 1. 08 .. 02,. 

(3) See Paragraph 1.06.02, 

Table 1~01,01 

1-2 
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1.04 SERVICE CONDITIONS 

1.04.01 Unless otherwise specified in the Bid Proposal Request, battery Q 
chargers shall be suitable for continuous operation in protected areas where 
the ambient temperature may reach 50°c. In areas where the ambient temperature 
exceeds 50°c, chargers will be ordered for operation at 6o0 c ambient 
temperature. 

1.04.02 The battery chargers will, in general, be connected to an 
unreg~lated station light and power source. Therefore, the battery chargers 
shall have transformers with primary windings suitable for the input voltages 
specified herein. See Subsection 1. 10. 

1.04.03 The normal floating load on the battery chargers will not be 
constant, and may be from 5% to 60% of the current rating of the battery 
charger at 2.17 volts per cell. The batteries will be periodically given an 
equalizing charge of 2.33 volts per cell. The duration of the equalizing 
charge may be from 8 to 24 hours. 

1.05 CONFORMANCE TO NATIONAL STANDARDS 

1.05.01 The battery chargers covered by this Specification shall conform 
to the applicable portions of the following standards referred to herein. 

1. ANSI S1.4-1971, Sound level meters. 

2. ANSI S1.2-1962, Physical Measurements of sound. 

3. NEMA RI 1-1968, Safety Code for Semiconductor Rectifier 
Equipment. 

4. NEMA RI 2-1966, General-Purpose and Communication Battery 
Chargers. 

5. NEMA MR20-1958, Parts 5 and 6 Cathodic Protection Units. 
' 

1.06 OUTPUT VOLTAGE AND OUTPUT VOLTAGE CONTROL 

1.06.01 The output voltages which are required by Edison are: 

a. Floating Charge: 2.17 volts per cell. 

b. Equalizing Charge: 2.33 volts per cell. 

1.06.02 Automatically Controlled Battery Chargers: All battery chargers 
shall be controlled automatically and shall be of the magnetic-amplifier type 
or, if approved by Edision, they shall be of the silicon-controlled-rectifier 
(SCR) type. The output voltage between 10% load and full load shall be 
controlled as follows: 

1-3 
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a. Battery Chargers for General Applications: The output 
voltage shall be controlled between.± .5 percent when 
variations of.±. 10 percent occur in the rated a-c supply 
voltages. 

1.06.03 The battery chargers with automatically controlled output 
voltages are listed in Table 1.01.01. The automatic voltage regulating 
requirements of the battery chargers are as follows: 

a. It shall prevent overload tripping of the battery chargers 
during operation of Edison's power circuit breakers. 
Circuit breaker operation may require currents.from the 
battery up to 700 percent of the charger current rating for 
periods up to one second. 

b. The battery chargers shall return, without hunting, to.± .5 
percent of the required constant voltage following the 
above-mentioned overload conditions. 

1.07 TRANSIENT VOLTAGE SURGE 

1.07.01 As specified in ANSI C37.90a-1974 the charger shall be designed 
to withstand the proposed IEEE "Surge Withstand Capability Test" of 1.5 MHz 
2.5-kV (crest} pulses without failure of the charger. No component shall fail 
nor shall any misoperation take place as a result of the test. 

1.08 RIPPLE VOLTAGE. 

1.08.01 Definitions: 

a. Ripple Voltage: Ripple voltage is defined as one-half the 
peak-to-peak amplitude of the voltage pulsation as measured 
with an oscilloscope. 

b. Percent Ripple Voltage: The percent ripple voltage, when 
determined with a combined battery and resistive load, shall 
be defined as 100 times the ratio of the ripple voltage 
divided by the average voltage. 

c. Average Voltage: Average voltage is defined as the voltage 
measured with a permanent magnet moving-coil-type meter. 

1.08.02 Unless otherwise specified in the Bid Proposal Request, the 
percent ripple voltage for all battery chargers at rated load shall be not more 
than 2 percent. Table 1.01.01 lists the ampere-hour capacity of the battery 
which will be normally connected ~o each battery charger. 

1-4 
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1.09 SOUND LEVEL 

1.09.01 The average sound level of the battery chargers, when measured 
at a distance of one foot from the cabinet, shall be not more than 60.,decibels. 
The sound level measurements shall be made with an American National Standards' 
Institute-approved sound level instrument and "A" weighting. See American 
National Standard si.4-1971, Sound Level Meters; and American National Standard 
S1.2-1962, Physical Measurement of Sound. 

1.10 COMPONENTS 

1.10.01 Power Transformers Which May be Furnished: 

a. Tapped Transformers: Two taps. shall be provided on the 
primary of each power transformer to provide for normal 
,operation at either of two supply voltages. The nominal a-c 
supply voltages are listed in Table 1.01.01. 

b. Tapless Transformers: In lieu of furnishing transformers 
with taps as specified above in "a", the Manufacturer may 
furnish either of the following: 

1. Tapless transformers may be furnished if 
auto-transformers (Variac or equal) of the proper 
rating are connected in.the primary circuit of the 
transformers. Auto-transformers must be an integral 
part of the battery chargers. 

2. Tapless transformers without auto-transformers as 
specified above in "b.1" may be furnished provided 
that: 

A. They are of the proper voltage rating. 

B. They are designed to operate continuously at full 
output over the voltage ranges specified in this 
Specification: Example - for the battery charger 
specified under Material Code 673-45504 of Table 
1.01.01, the voltage rating of the transformer 
shall be 255 volts and it shall be capable of 
operating over the range of 216 volts to 297 volts. 

c. The temperature rise shall not exceed the 
requirements of Paragrapr. 1.11.01. 

D. Over the entire voltage range, the battery charger 
shall meet all of the requirements of this 
Specification. 

1-5 
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1.10.02 Isolating Transformers: Each battery charger shall be equipped 
with an isolating transformer, or equivalent device or circuit, to isolate a 
ground on the a-c supply and to prevent it from being carried into the d-c 
circuit. The d-c circuit shall be ungrounded. 

1.10.03 Reverse Current Limiter: The battery chargers shall be designed 
so that the reverse current shall not exceed 0.2 percent of the current rating 
of the battery chargers. See Paragraph 1.10.05. 

1.10.04 Capacitors: It is mandatory that capacitors used in battery 
charger circuits shall have voltage ratings of at least those listed below: 

a. Dry Electrolytic: 1-1/2 times working voltage. 

b. Oil-filled Paper: 1-t/2 times working voltage. 

c. Dry Paper: 2_times working voltage. 

1.10.05 Rectifier Cells: 

a. Metallic rectifier cells shall operate with natural 
convection cooling. 

b. Silicon diode rectifiers in battery chargers used with 
batteries having 3, 6, 12, 24, or 60 cells shall have a peak 
inverse voltage rating of not less than the following 
values: 

No. of 
Cells 

3 
6 

12 
24 
60 

Nominal d-c Voltage 
Rating of the Battery 
Charger (d-c Volts) 

6.5 
13 
26 
52 

130 

Minimum PIV Rating 
of Silicon Diode 
Rectifiers (d-c Volts) 

26 
52 

104 
208 
500 

c. Copper-oxide rectifier cells are .noi acceptable. 

1.10.06 Switches: A manual toggle-type switch shall be provided to 
change from the floating charge of 2.17 volts per cell to the equalizing charge 
of 2.33 volts per cell. 

1.10.07 Circuit Protection: Protection for the battery charger input 
and output circuits shall be furnished as follows: 

a. For the a-c input to the battery chargers the Manufacturer 
shall furnish either of the following unless otherwise 
specified in the Bid Proposal Request: 

1-6 
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1. A 2-pole, a-c, thermal-magnetic circuit breaker for 
single-phase power input or a 3-pole, a-c, 
thermal-magnetic circuit breaker for 3-phase power 
input. 

A. Each shall have suitable voltage and current 
ratings to serve as a manual disconnecting device 
and also to automatically interrupt the a-c power 
inputs during abnormal conditions. 

B. The circuit breakers shall meet the latest 
requirements of Underwriter's Laboratories Bulletin 
No. 489, Standard For Branch Circuit and Service 
Circuit Breakers, and also correspond to the 
National Electric Code ratings for conductor 
current-carrying capacities. 

2. A dead-front, fused, 2-pole toggle switch for 
single-phase power input or a 3-pole switch for 3-phase 
power input. 

A. Each shall have suitable voltage and current 
ratings to serve as a manual disconnecting device 
and, under abnormal_conditions, to automatically 
interrupt the a-c input to the battery charger. 

B. Cartridge fuses of the "slow-blow" type shall be 
used. The Manufacturer shall select "slow-blow" 
fuses that will perform their function before 
damage occurs to any other part(s) of the charger. 

C. The fuse holders shall be mounted inside the 
cabinet in a location where the fuses are readily 
accessible for replacement. 

' D. A spare set of fuses shall be furnished with each 
battery charger. 

b. For the d-c output of the battery chargers the Manufacturer 
may furnish either of the following unless otherwise 
specified in the Bid Proposal Request: 

1. A 2-pole, d-c, thermal-magnetic circuit breaker of 
suitable voltage and current ratings to serve as a 
manual disconnecting device and also to automatically 
interrupt the d-c output of the battery charger on 
overload. 

A. The circuit breakers shall meet the latest 
requirements of Underwriters' Laboratories Bulletin 
No. 489, Standard for Branch Circuit and Service 
Circuit Brakers; and they shall also correspond to 
the National Electrical Code ratings for conductor 
current-carrying capacities. 

1-7 



-
2. 

' • ...,f ,. ,:_, 1,, " ~• ,, -- •• 

A dead-front, fused, 2-pole toggle switch of suitable 
voltage and current ratings to serve as a disconnecting 
device and also to automatically interrupt the d-c 
output of the battery charger on overload. 

A. Cartridge fuses of the "slow-blow" type shall be 
used. 

B. The fuse holders shall be mounted inside the 
cabinet in a location where the fuses are readily 
accessible for replacement. 

C. A spare set of fuses shall be furnished with each 
battery charger. 

1.10.08 Meters: All battery chargers shall be equipped with a 
flush-mounted d-c voltmeter and a flush-mounted ammeter connected to the 
battery charger side of the d-c disconnecting device. 

a. All meters shall be of the 2 percent accuracy class. 

b. All meters shall be scaled to be compatible with the 
service. 

c. All meters shall have an external zero adjustment. 

1.11 TERMPERATURE RISE 

1.11.01 The temperature rise of materials and components of each battery 
charger shall conform to NEMA MR 1-2.08, 1958. In addition to the classes of 
insulating materials stated in MR 1-2.-08, Class F insulation may be used. 
Maximum allowable temperature for Class F insulation is 145°C. 

1.11.02 The manufacturer shall state in his Bid Proposal the class(es) 
of insulating materials used in the transformers and reactors, and the 
temperature rise of each of these components at full load. See Paragraph 
3.02.02.g. 

1.12 CABINETS 

1.12.01 The battery charger cabinets shall be of sheet steel and conform 
to NEMA MR 1-2.03, 1958. Panels shall be hinged to permit easy access for 
testing and adjusting. Cabinets shall have sufficient structural strength to 
support the fully equipped panel when in the fully open position. Outer 
corners and edges other than those at the floor shall be rounded. 

1.12.02 Except as specified in subparagraphs a, b, and c, the cabinets 
shall provide adequate natural cooling by means of screened louvers located, as 
required, in the sides, front, and rear of the cabinets. Top ventilation and 
cooling fans are not acceptable. 

1-8 
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a. When floor-mounted cabinets are to be furnished, the Bid 
Request will specify which surfaces (front, rear, sides) if 
any, shall not have ventilating louvers because of adjacent 
obstructions. 

b. Wall-mounted cabinets shall not have ventilating openings in 
the rear. 

c. If specifically approved by Edison in writing, a 
Manufacturer may furnish screened ventilating openings in 
the top provided that the top is covered with a "drip 
shield" to prevent foreign objects from falling into the 
charger. 

1. Top ventilation shall not exclude the use of front, 
rear, and side louvers as may be required for adequate, 
natural ventilation. The limitations specified above 
shall apply. 

2. The drip shield shall be of sheet metal of sufficient 
thickness to withstand buckling or permanent 
deformation even though workmen may use it as a table 
top for small tools, drawings, etc. 

3, The drip shield shall be rigidly supported. 

4 •. The four corners of the drip shield shall be rounded. 
The radius shall be approximately 1/2-inch. All edges 
shall be rounded. 

5. The drip shield shall be painted in the same manner and 
color as the cabinet. 

1.12.03 Floor-mounted cabinets shall conform to the following 
requirements: 

a. Vertical outer surfaces shall extend to the floor such that 
conduit and wiring will not be exposed. 

b. The bottom of the cabinet shall be furnished with a base 
suitable for supporting the battery charger when installed 
over a trench or pit such that conduit and wiring can enter 
through the bottom of the cabinet. 

1.12.04 The previously referred to thermal-magnetic breakers, fused and 
unfused switches, and meters shall be mounted on the front of the cabinet so as 
to be fully visible and accessible when all doors or swinging panels, or both, 
are in the normally closed position. 

1-9 
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1. 13 PAINTING 

1.13.01 Before painting, all surfaces shall be thoroughly cleaned and 
made free of all scale, corrosion, and foreign substances. 

1.13.02 The surfaces shall be painted with priming and finishing coats 
of paint. The finishing coats of paint applied by the Manufacturer shall be 
suitable for the direct application of a coat of blue-green paint by Edison. 
The paint which will be applied by Edison is Edison No. 235; this corresponds 
to Fuller-O'Brien Company Metalac 37-G-552 (PCS 1037) or 37-G-584 (PCS 1078). 

1.14 NAMEPLATES 

1.14.02 The nameplates shall contain the following: 

a. Seller's name. 

b. Model, type and serial number. 

c. Frequency. 

d. A-c voltage rating. 

e. A-c current rating. 

f. Number of phases. 

g. D-c voltage rating. 

h. D-c current rating. 

i. Number of cells. 

j. Percent ripple voltage. 

k. Ambient operating temperature. 

1.15 TESTS 

1.15,01 Tests of the characteristics of the battery chargers furnished 
to Edison shall be made in accordance with the rectifier unit tests described 
in Parts 5 and 6 of NEMA MR 20-1958. Two certified copies of the test results 
shall be transmitted to Edison's Chief Apparatus Engineer. Tests made on 
essentially duplicate units are acceptable. 

1.16 PACKING AND SHIPPING 

1.16.01 The battery chargers shall be carefully protected against the 
normal rough handling of shipment. Transformers, capacitors, rectifier stacks, 
etc. shall be braced and securely fastened. 

1-10 



-

-

-

"°'" ·--· ..... •. c .•. co. GENERAi. roNDfflONS 
MK«,ioN Z 

C:WU.-r) 

2.01 
2.1r~ 

2..03 

2.04 

2.0!i 

2.06 

2.07 

2.08 

2.09 

2.10 

THIP: 'nU,• •111 ftUiK ... 1,:.11ru,11 .. , •·""' .. , Pihlpm,,111 ... 0. II r•rrk. 
ND16n- ,.: Sh.paNII: At llu· 1111..- A1•11nt11l11., ut ~1ut.·1iu.l h ,lrlh·n, .. t tu U,r 
r•rr1t•r ror !11h11,1111•111. Uw ~~·11,·r td1n. I UUIUt'lllh,t•·h oullt)· .. Allami;1 1l 1'r• tt11• 
MM1u,i•·r, furmHhtuw ltuu wHh rar or trurk nu111IN·F':t arttl th~· w-.tltt! or All 
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1 ... ura11tt: Edison will maintain insuran~• on the Apparatus or Mat.-rial 
durinir 1hipment. Failure at the Seller to provide timely notice of ahipment 
aa required in Para~rar•h 2.02 ma) result in Seller's liability for any loss 
or damaJe not charireable to the carrier. 
Freicht: Show all Crei11ht charges as a separate item on invoices and apply 
aal<'!I or UM' tu a,:ainst the price of Apparatus or Material only. 
Tue,: Edison is a r,ul>lic utilit_v reirulated by the Public Utilities Commis
sion of the Slate of California. and the t.ansrible personal property COYered 
by this SP""ification is purchas<'<l for slora)?e or use in the transportation of 
person• or property, the transmission of communications. or in the genera
tion, transmission or distribution of electricity. and is exempt from Iota! City 
or County Use Tax under provisions of applicable Cit_v or County ordinances 
adopted pursuant to Part I.~ of Division 2 of the California ReYenue and 
Taxation Code. CSee California St.atf' Roard of Equalization Rules Nos. 
2202. 2203. and 2~'0~.) Etlison will pa_\· all aprlicahlr ,,.1,s or use taxes im
poa,,d br Federal. Stall'. Municipal or other local authurit.1· or by an;· foreign 
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other proYisions of th,• coverinsr purchase nrrier. whieh results. or is alleged 
by applicable taxinl? authorities to result. in the passal!'e of title to the Ap
paratus or Material at a pmnt other than as SJ)t'<lfif'd m the purchase contract. 

Cllanll'es: No chan~es shall be mad, in this Specification or in any referenced 
Edison Specification unli•ss authorizf'<l in writin~ h-'· Edison·s Purchasing 
Agent. 
Should an_\' connict prevail hetwPPn this SJl""ifiration and an)" ApfM'ndix 
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rusonahle chanl!'PS at an_\' tim• to th•· aftlr•said SJ)'-cifieations. includinl!' 
drawin)?s which are a part thereof, or wl,ich may he made a part thn,~,r 
by reason of the chan1?es. 
Standard Products: The Seller's standard Apparatus or lllaterial i"' ac~ept
able provided that it meets alt of the requin,ment• of this Specification. 
Alternate proposals may be submitted. _ 
Standards ol Desiirn and Workmani<hip: All components "hall t,,, manufac
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Unleas stated elsewhere in this Specification: 
a. Testin)? procedures for all materials used in the manufacture of A11pa

ratus or Material shall conform to the latest standards of the American 
Society for Testing and Materials. 

b. All el!'!'trical desi~n. materials, tests. and ennstrurtinn shall conform to 
the latest applicable standards of the American National Standards in
stitute. the Institute of Electrical and F.lectronic Enl!'in,•en<. and the 
National Electrical Manufacturers Association. unlr•ss sp,-cilltalt_\' ex
ceptf'd lw thi!i-i Sfl('rification. In casr c,( ronfli<"tinl,t' rt-<1uiri•nwnts of thP!--t' 
at.andards, th,•_1· shall aprl.1· in the SP<JU••nce that tlw." ar.-,lwn· list,..t. 

c. All Rt,·urturaJ Rtt ... l dt-~iKII Mh:111 ronfo,.m lo th,· lntl'sl st:mrlanfs of tlw 
Amt·rican )nl'lt1tult· of St,"t•I ("011:,..trurtiun. lur. 

If (ht> St•llt•r full'i au.,· n·as.,11 for cl,•vlati11,: from I h,· :dto\lt' standanl.,. h1• ~hall 
1d.alt1 in tu~ 1,ro1Ktsul ••xnd h· lht· nnlur,• of lht• d,·viatiou and hi,c. rt'Hson 
fot dnit1,r Mo. 
Thl' ftniKhm Ar,1111ratu• ur Matl'rial •hall IN' com11l,•t<' in all n••prt'ls and 
Rhall rullv rouform to tlw ,l.,scripl1on ,wt forth iu this S1w•riflr:itinn anrl in 
the cov.,rinR Purcha••• Order. 
('ompliantt with Cod•• and St• lutl"': Tl1<• Sdlrr·s Work shall comply with 
the applicable requin'mr•nts of all statutes. nrdinane~s. cori<'s and lrt.alndanfs 
of legally constitutt'd authorities ha. lR:( .1urisdiction. The S<'llrr shall nhtnin 
certificates of compliant<' where re<1uir.•d. 

Patents: The Seller shall, at his mm t!XJII"""'• d,·f.-1111 all •uits or proceedings 
instituted against Edison, its offic,.,:s. .• l?••nts, or· .-mplo.\'ffS, basPII upon any 
claim that the Apparatus or 11&1.erial nT 1111.\" Jl'irt or us,• thrrrof ton•titutes 
an infrinirement of any patent of the• l.'nilPd Stat,•s covrrinl!' the Apparatus 
or Material. or an)' part th1•1'f'Of, or tfi,. 11rocrss int<-mlrd to he (IO'rformed 
thereby and will p&)' all awards of damap:es IISM's,ied al(ainst I,~~. ita 
afflftrs, ll&'l'nts, or emplO.\"Pl'S. in any such claim, suit or pN>Ct'l'ding, and will 
indemnify and save harmll'!I• F.dison a,rainst an.r IO!llles. expenAell (oth•r than 
npense!I of Edison's own I.aw Oepartmrnt), and dama,:rs rf'!lullinir from 
any auch claim, suit or proceedings or incurrf'd in ohedienre to a d(!Cl"ff 
re,mltinp: from an)· such elaim, •uit or P'°""""insr. or J)llrsuant to a com
promis,• th.,reor approv~-d b)" the Seller, provid,-d that F.dioon, promptlr upon 
RFVice of prott11s upon it, ~•es to the Sellrr nntitt in writinl!', or by lele
irram. of tht' institution or 511Ch auit or prorPedinR, and permil8 th• Seller, 
throu,:h ~nsel chOlll'n b)· it, and .. lidarl.ory to f:diRnn. to df'f.-nd the same, 
and giyes the Seller all nN'ded information, •"-•ist:,ne" and authority to 
enable the s..Jler BO to do. If, in any such Allit, a temporary restrainin,: 
order, or preliminar_v injunMion IX' ,:ranted. the S.•llrr will make eYery r,,a. 
•nnable effort, by ,:iving a aatisfactory bond. or otherwiae to llftlU"l' the 
s1•s(IO"naion of such restrainin,: ordPr or temporary injunction. If, in any 
sud, suit, the Apparat1111 or Material, or any J)llrt thereof, or the ~ 
Jll'rfnrn,• ·1 then'b~·. hr held to con~titute an infrin,:<'mPnt, and ibl UM' be 
permnn<>n• 1, t>n_ioined, the Seller will at once make every reLoonable effort 
to lll'Cur,· for J-:rli'IOn a liet'n•P. authorizin,: the '11ntinurd 1111e of the App&ra
tus or llati,riul, or of surh part or proceu. If the Seller be unable to aecun, 
auch littnse within a reaJ<onaMr timP, It will, at it. own expense, and with
out impairin~ performanl'f' requirl'mPnts, •ither replace the Apparatus or 
Material with non-infringin,: AJIJlllratua or Material, or modify the Appara
tus or Material or the froc_eas performed thereby. to avoid infriniren,ent. 
Jf unable to do either o the above thin,n,, the Seller wiD nmo,,e the Appa
ratus or Material and refund the money paid therefor, In addition to in
-.ntfyina- and aavinr harmleu EdiMm, • afonaald. 

:~ 11 1"1Hrfl M .... ,.: ·n, ... :;...u,.,· ····" uni ... ltaltl ... rut ,1,.t,u· Ill ,lrlh•r,f'\' m ,,.11, ...... 
lo 111nnt1lt11lu1,, tl1tr 111 ,·11111":1--,. 1"·\•ttuf tfa tr•-• .. •••lr 1'1 11111111. • 11,·la •• •••I• 11( 
(~011, adn uf dvll ul 111HUiil\ a11ll1••til\, fo1futlth•.11 ,·el.-1,11,-lu·,I lq .-1..,11 "' 
nuhlbl \' auf11ul'lflrri l1d\olll~ 1un111lu·11, .. .,_ n, ... :!!o, l!>iftlhrl!I, fl•M•I, ri,1ol,•111lf'11o .• ,u .. r 
ant111..- r.-N-lfl<"tlOh:"1., "'ur, r1t,l, d,•hn:i, tn lr•t1.bJ,ofl•ll•ll1, 1·.u ,..,,,,1 t,..,-,- ... ,111111 
lnahilil)' du,• lo ra.u~t•~ lt1•vonrl h,~ r"'il.t~onat~ ronlrol to 1tl.ta111 n .. , .• ~:-a1 v 
labor. ms.terials or manuf,11:lurina- far-ahtlt'I,. In tht" 11 \IPII! of an, tfr-la, 
attribut.ablr to an~- of tht fore11nin1[ eau&e1,. the date 'lf d1·h.-eri· shall 1,.. 
extended for a p,,riod P<JUal lo the time lost b~ reason or th• dela", providing 
the Seller has taken rt'asonable steps to proceed with the fulfillment of the 
Contract. 

2.12 IM.,..ctial, Tf'!ltilll! and E1,.dilin,:: Edison or EdiM>n·s drsi,mated reprp. 
sent.alive shall be allowt'd arr.-ss to thP Sellrr·s shops and those of thr Sellers 
• upplien to inspect .,-nrkmanship, to expeditl' manufaeture and fabrication 
of the Apparatus or Malnia\ and In nhtain nth..- desired information. When 
specified, the Seller shall furnish to FAfison or Edison ·s d~signatPd repre
senlative. rertified shop and mill teist n,pnrts at no additional eost. The 
Seller shall inform Edison of the pro,:ress of the work and shall give Edison 
achance notice of five workin~ da,·s of apprnpriat« t1m,•s for inspections and 
tests. Specifi.-d tests will he approvPd !n· Ed,snn. When specific inspections 
or trsL• are r,,quir<'<l. work on the Af'P"ratus or :llaterial involved shall not 
proceed t,,,_rnnd that 1w1i111 until Edison has made- or waivt'd sueh inspections 
or trsL•. 

2.18 Shlppilll(, Packinll' and l'itt• Marilin,;: The Apparatus nr Material shall be 
shipped in assembled units, insofar as is consistent with srood shippinR" prac
ticrs. Whrn items must 1,., disassembled for shipmt>nt the)" shall be match
markPd. All units anrl their conlainen< shall be piece markrd and show the 
PurthL•• Order numl>f'r. 
Machined and othn unpainten surfatts shall be fully protected from impart 
and weather dama:.-;e with all holes, nozzles and openinl!'S plUl!'l?ed or covered 
and, where appropriate. provision shall be made to prevent the potential 
colle-ct ion of f'ond,•n~11t ion. 

2.14 Arttpl• ntt: F.disnn will not aerept thr Appar-atu, or ~lat.•rial until suffici
ent leRls lt:1\'l' hc·,•n ntad,· to sup(lf1rt a dt•tt~rminat1on that thP Apparatu~ or 
Mnterial mt••e-l~ nll of I hi• rr1111irPnw·nts. of Uti!< or oUwr n~frrrnced F..dison 
Spc•cifir-utions. Sud1 1,•sb :-.hall lw nutd,• within i--i~ (6) months from the 
datP tht> Ap-1mra1n-. m· :\11il,•1·i:il i~ f'oin1p{pt, .. 1~- in:o.t:1IIMI r,..,uf.,· for u~P. The 
conditions uf an_, t,•st shall I•• mutu;illy n)?rf'f'd upon and the Sell~r ~hall be 
notified of anrl ma)" I•• rPprt•st•nlt't'! at all lt-sL, that ma_v he made. If in<Jll'C· 
tion or trsts show th,, Ap1mratus or Material or any part thC'reof not to be 
as "'1'rell<'nted or contract~ for, the Seller shall have a reaaonable time 
within whkh lo correct the Apparatus or Material at his own expense. Ac
ceptance of the Apparatus or Material will be confirmed in writing by Edi
son ·s Purehasini Agent. 

2.15 Ri,:ht to,,,.. Work Rt'Quiring Corr«tion: After the Apparatus or Material 
has b<-en install,..t. if it. or an_,- part therrof, or the process performed thereby, 
should require correction, Edison shall have the right lo use such Apparatus 
or Jllaterial until such time as it is convenient to Edison that the Apparatus 
or .Material be removed from service for correction. 

2.16 Warranty: Thr Sdl,•r warrants that the Apparatus or Material and all parts 
th..-eof to bt- deliverf'<l hereunder (hereinafter called "warranted items") 
shall he of the kind anrl qualit)' described her£in, shall perform in the man
ner specifif'd in thr Specification and shall be fit for the purpose for which 
suppli,"<1. Tlw Sdl,•r shall t'Orrf'Ct without delai· and at its own expense any 
failure to tnmpl.\· with its warranti<'s hereundrr. which is discovered in the 
wnrranh<I ih•ms with in nne _\"ear aft,., heinl? plared in t'Ommrrcial _9peration 
or not mon• than IK months after shipm<'nl, .. h,rh!'Ver is first, by correcting 
thf• d.-ft•rti,·,· pnrt or Jlllrt!'i, inrluriin,t any rrquirt"ll cnrr1•c-tion in defective 
rlt•si~11, or h~- ins:t.alhnJ,!" 11 non-fkft-ctive n•11la<'Mtwnl tli.•t·t>for, at the job-site. 
1"h,• <Ifft.rt rosts of n•mnval nnd in<tallntion t>f th,· rl,•f,·rti,·,· parts or .,quip
nwnt tthalt he.· at lht• St•ller·~ t'Xflt'll~t'". \\~hi'll Uu.~ ~•11,·r runt r:u-t~ to in~taU 
tlH' warrnnh-d itPm~ or st1J>plw:-: ttthnie:d din"t'ti:m1 of i11~tallalinn h~· rontra<"t. 
~iri ont- )'1•nr Jwriod ~hall run rmm one r(•ar fntffl the ctntt• of t"ompletion of 
in~L,11alinn ,met HN'tiplnnrt• thf'-N'Of, ftrnvid,11! that HCf'Pptanrt• iii; not unl"t'"R· 
•onahl_1· d.-l;1y<'d hi· Edison. In th,· 1•ven1 th,• S.•11,•r ,lmll rorr,..-t an_\" surh 
defrrt hercund~r. with rPSJ)'•rt lo thP w• "antl'<i item< rorrertt'd. said one 
)·,•ar lll'rind sh11II run fur nn,· y,•11r fr.•m tbr dah• of rom11lrtion of installation 
and attP(llaner th,•1-...,f. JJrt»id,-d that aeceptanct' is not unreasonably delaved 
h~· Erli~m1. 

2.17 AMi,:n-nt: Th,• l'urrhas.• Cnntrad of whieh thest• r.eneral (',0nditions are 
a part •hall not lw a<si1Z11••rl b_\0 the S.ller b_1 operation of law or otherwise 
without thP 11rinr writl,·n t'Onsent of Edisnn. The PurthR•e Contract shall 
nnt hr dt'<'mt<I nn """t of tlw S..ller. and, at the option nf F.dison, and upon 
five da.'·• notice. slwll lt•rminat<' in the e•ent of an_\' voluntary or involuntary 
receivership, bankruptcy, or insolvency proceedin,:s affectini the Seller. 

2.18 DefHlt: Time is of the es....,nce. If the Seller fails to perform any of its 
obli)?ations ht'M'Under. F.disnn shall be entitled to all remedies provided by 
law and without limitation to recover any n,placement or repair costs. If 
thr Seller fails to Rive E<lisnn arl"1uate assurance of performairce after 
written demand th1•n,fore ,.-hen n,asonable IP'OUnds for insecurity arise, 
thrn Edison shall 1.., rntitlt'd to canttl the Contracl in whole or in part, 
without liabilit.l" for any canedlatinn or other charges or for any of the 
Apparatus or Matrrial unshipped at the time or aueh cancellation. In the 
t'Yent of any aurh ~ancellation, EdillOD rna_v procure the Apparatus or 
Material .i,...where similar to that which should have been shipped hereunder 
and th" Seller shall i,., liabl,• for the difference between the coot of surh pro
eurf'd Apparatus or Material and the eontract price tosrether with all dam-811'"• aufft'red b_l" F.dison. F..dison may withhold an)" mone)"s oth,·•-.-i.,. pay
able to Sell..r aml apr.ty thr .. me to the .-:rment of any sums which Seller 
may -~ to Edison •:dison·s failure to notif.l" Sell,•r of a rejr.-tion of the 
Apparatus or Malt'rial or to 1pecify •Ith particularit,- an_\" defect in thr 
Apparatu• or Material aftf'r r,,jeclion or acreptllncr then-of will not bar 
EdillOII from any rt'medies for breach which it may otherwise have. 

2.19 N•-Dillni•inatlen: nurinl? thr perfnrmance or this Contract, the Seller a«reea to comply with all applicable pmvi5iorut of Executive Order No. 11246 
of Seplpmber 24, 196/",, and of the rules. reirulatinn,, and relrvant orders of 
the 8"cnt.ary of Labor aa they may apply to Equal Employment Opportunity. 

2.20 Civil llisltta: During the perfonnantt af this Contract, the Seller qreH to 
comply with Title VI (Section 601) or the Civil Ri,:hts Act of July 2. 1964 
(78 Stat. 241), and to be bound by the re,:ulation.s of the Department of 
the Interior for the effectuation thereof, as l1et forth in C3 CFR 17. 
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SPECIFICATION NO. Al0-1976 
( Revision of A 10-2972) 

METALLIC-RECTIFIER BATTERY CHARGERS 
FOR 

LEAD-ACID BATTERIES 

SECTION 3 

DRAWINGS AND INFORMATION TO BE FURNISHED 

3.01 DRAWINGS TO BE FURNISHED WITH THE BID PROPOSAL 

3.01.01 Each Manufacturer shall submit as part of his Proposal three 
sets of outline drawings and preliminary schematic wiring diagrams of~ 
~ of battery charger covered by the Bid Request. All components shall be 
identified. Voltages, voltage ratings, capacitances, resistances, etc. shall 
be shown. 

3.02 INFORMATION TO BE FURNISHED WITH THE BID PROPOSAL 

3.02.01 The following information sh~ll be furnished with each Proposal: 

a. Kind of semiconductor rectifier. 

b. The PIV rating of the semiconductor rectifier cells. 

c. Operating temperature of the rectifier stacks at full load 
at an ambient temperature of 50°c (or 6o0c when units are so 
ordered under subsection 1.04.01). 

d. Type, voltage rating, and working voltage of all capacitors. 
See Paragraph 1.10.04. 

e. Type of device which will be furnished for adjustment of the 
output voltage of the charger. See Subsection 1.06. 

f. Type of meters ( d-c voltmeter and d-c ammeter) which will be 
furnished. 

g. The class of insulation material and the temperature rise of 
transformers and reactors at full load at an ambient 
temperature of 500c (or 60°c when units are so ordered under 
subsection 1.04.01). 

h. Percent voltage regulation. 

1. Percent ripple voltage of charger as defined herein. See 
Paragraph 1.08. .,; 

j. Conversion efficiency at 100%, 75%, 50%, and 25% of current 
rating at 2. 17 volts per cell. 
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k. Power factor at 100J, 75S, SOS, and 25% of current rating at 
2.17 volts per cell. 

l. Sound level of the battery charger. See Paragraph 1.09. 

m. Weight of the battery charger. 

3.03 DRAWINGS TO BE FURNISHED FOR REVIEW 

3.03.01 After his Proposal has been accepted, the Manufacturer shall, as 
soon as possible but in no case later than 21 calendar days, furnish for review 
three sets of drawings of the apparatus. In the interest of safety, it is 
imperative that the drawing paper be of nonconducting material. The drawings 
shall show voltages, voltage ratings, capacitances, resistances, etc. Each 
set shall be complete and shall include a copy of the transmittal letter, a 
drawing list which gives the Manufacturer's drawing number and title of all 
drawings which he intends to furnish in fulfillment of his contract, one set of 
operating instructions, and one print of each drawing. The letter of 
transmittal, drawing list, operating instructions, and each drawing shall be 
clearly identified with Edison's purchase order number. 

3.03.02 The transmittal of all drawings for review shall be made to: 

Southern California Edison Company 
Engineering Drawing/Document Management (EDM) 
Engineering and Construction Department 
P.O. Box 800 
Rosemead, California 

3.03.03 Within fifteen calendar days after their receipt, Edison will 
return to the Manufacturer, with or without comments, one set of the drawings 
furnished for review. Comments, if any, will be in writing. The review of 
drawings may be waived by Edison oly through its Manager of Procurement. The 
review or waiver of review of drawings shall in no way relieve the Manufacturer 
of his obligation to furnish ~pparatus in conformance with this Specification. 

3.03.04 For the purpose of establishing elapsed time between Edison's 
notification to the Manufacturer that his Proposal has been accepted and the 
date by which drawings for review are to be furnished, Edison will consider the 
date of first oral or written notification of acceptance to be the first day of 
elapsed time. If the Manufacturer has any reason why such notification shall 
not constitute an acceptance on his part, he shall so state in his Proposal and 
specify the conditions under which acceptance will be mad€. 

3.03.05 Yailure to comply with the requirements for transmittal of 
drawings for review, in whole or in part, may result in the evaluation of 
future Porposals submitted by the Manufacturer. 
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3.04 FINAL DRAWINGS 

3.04.01 Within 21 calendar days after the review of the drawings or the 
waiver of the same, and unless otherwise specified in the Bid Proposal Request, 
the Manufacturer shall furnish for each type of battery charger on a purchase 
order the following final drawings as part of the fulfillment of his contract: 

a. Eight complete sets of all drawings. The drawings shall be 
in the form of high-quality, blue-line or black-line prints 
suitable for microfilming. In the interest of safety, it is 
imperative that the drawing paper be of nonconducting 
material. 

3.04.02 Each set of final drawings shall be complete and shall include a 
copy of the transmittal letter, a drawing list which gives the Manufacturer's 
drawing number and title of all drawings which he is furnishing in fulfillment 
of his contract, and one print of each drawing. The letter of transmittal, 
drawing list, and each drawing shall be clearly identified with Edison's 
purchase order number. 

3.04.03 The transmittal of final drawings shall be made directly to 
Edison's Engineering Drawing/Document Management Group (See Paragraph 3.03.02). 

3.04.04 If after the transmittal of final drawings the Manufacturer 
ascertains that any drawing submitted requires ·revision, he shall, without 
delay, deliver to Edison complete sets of all revised drawings in the 
quantities and form specified above in Paragraph 3.04.01. 

3.04.05 Failure to comply with the requirements for transmittal of final 
drawings, in whole or in part, may result in additional expense to Edison and 
may result in the evaluation of future Proposals submitted by the Manufacturer. 

3.05 INSTRUCTION BOOKS 

3.05.01 After completion of final design and assembly, and concurrent 
with shipment of the apparatus,' the Manufacturer shall furnish nine complete 
instruction books for each item on the purchase order. Eight instruction books 
shall be transmitted directly to Edison's Engineering Drawing/Document 
Management Group (See Paragraph 3.03.02). One copy of the instruction book 
shall accompany each battery charger. 

3.05.02 A schematic diagram of the battery charger shall be secured to 
the inside of the cover or door. It shall not interfere with the ventilation 
of the battery charger. 
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- -. CONTMCTOl{\iE~¾'&} A TENT CLEARANCE 

Prime Contract No. 

-TO: 

>~;~:,,f.OR RELEASE Of UNCLASSIFIED DOCYMH,-'~,; 

'\ -

R~~:~• ~Ji~~tp~r; f'\sst. Chief f?~ fr~~f~~.ion 

DE-AC03-77SF1,J)501 
Subcontract No. 

-

Office of'Jatent Counsel/Liverinbte·e>ffic-¢ ___ . 

P.O. Box 808, L·376 

Livermore, CaltfJ~; 94550 014 

FROM: 

Date of Report 

June 1976 

0 

1. 

Southern California Edison Comp,any 
P.O. Box 800 
Rosemead, CA 91770 

Name & ijhone No. of DOE 
Technical Representative 

Hike Lopez 
415 2 73-42 64 

Document Title: Metallic-Rectifier Battery Chargers 
,,,..,, ''t·'''·'·,··•''f'''"''''"'""• .,,~a.7_t~fte.lt,,,a,",,,,,,,,1 ·t.'. --, 

~ .. ,-•~·•;,'<<' ~"°' ,._. •-.,:o.__ •~-•, - ,_,,'),. •• _'l<.-,,..B,,s·,\·'·, ,,;,,..,;::i,.;·i$,,;t,,.-, 

2. Type of Document: []( Technical Report, 0 Conference Paper, 0 Journal Article, D Abstract or Summary, 

_Q Copy ofOraLFresentation, __ n Oth.er_(pl~edfy}: -------------=-
3. In order to meet a publication schedule or submission deadline, patent clearance by __ _,(""'R""o"'-u=-"t=-=i...,n""'e"""") ______ _ 

would be desired. 

SENDER IS TO,CHECK BOX #4 OR #S BEWW. 

4. I have reviewed (or have had reviewed by technically knowledgeable personnel) this document for possible inventive subject 

matter (Subject Inventions) and that no inventions or discoveries (Subject Inventions) are deemed to be disclosed in this 

document except as stated below: 

a. Attention should be directed to pages ____________ of this document. 

b. This document describes matter relating to an invention: 

i. Contractor Invention Docket No. -------~-----
ii. A disclosure of the invention was submitted to DOE on ______________ (date) . 

.iii. A disclosure of the invention will be submitted shortly (approximate date) 

iv. A waiver of DOE's patent rights to the contractor: 
D has been granted, 0 has been applied for; or D will be applied for ________ (date) 

D 5. This docurlfem: is being submitted, but no. review has beeq mam: of this document for possible inventive subject matter. 

Please provide copy of clearance to So. Calif. Edis-on Co. 
6. Remarks: % Joyce Wells Room 497 P. 0. Box 80() 

Rosemead CA 91770 
Reviewing/Submitting Official, --B.u..i.i...1J_Ji...--14..1,..-,1l{i;i.;.l .. e1..1i..i.U,1,,S..,m~:f.""d,1,.-------------

Title Pro ram Direct r 
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