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. PPocesn Sgccifications

« Pewer Coavirnion Prolucts, Inc.

Title: PRODUCTION TESTTNG OF AS LINE RECULATORS
Scopa: To establish a guid.lino for the testing of AC 11::. regulators

Purpose:
Description:

m!u:und by Power Conversion Products Inc.

AC line regulators.

- MAe Mechanical Inspection

To hcorponu Pover Conversionm Products Test Plan.

Process Specification PS-79-3 will be used for testing of all

The regulator will be given a complete visual and uchauial tnspocu.u.
The following inspection points will be verifiled.

1.

All units to ba checked to assure there are no loose nuts, bolts,

screws, or parts loose in chassis.

~ STONE & WEEST.? [
2. Ko compcnents missing. | ENGINEERING CORFUT-I™ .
"' 3 m ts :.':“9::“:::‘(- " . :-._‘.
# > componen :i;hz (] wacceeanse ;_
4., All nuts tighe, . ’ Ejn‘wndaﬂztnc ;;:
. 1- -
- - 1EwED ! %
v B B teshmiess on o) erm.. Qs shunp & chmg {5 el gy TP
: Be lc- 1n all holes. ‘ : mn.a_._‘u.t. a;_»
. i e = -3 ..y_a ‘t*
Yy hqccmmudt lugs, screws, nuts, etc. o S Vo
\
8. m-:ummn;:nuhoru:mlllcm :
9. Lugs wvill be mounted as follows: 1 lug, open side dowm, 2 Im. bocta-
m.opuudcéwlaul top one, open side up.’
10, Stress bend in all wires and leads. o :
11, Wires harnsssed and run neatly.
12. Uimutvuwz"m.otl' below or on side oluryhut-ptodud.ngeo.-
ponent vhich could cause detariorationm of wire insulatiom.
, 13. No burned insulation or m .
r . 3. wet
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. Ptocnsr. Soecifications . rs 79-3

nn_._-_mw OF AC LINE REGULATORS
A. Mechanical Inspection (cont. Y

14, Virnnc.tuugh:orm-uh excess vire,

15. Components flush on board except where mounted with clamp or potted.
16. Tracks on P.C. boards not cut or brokes. | ‘ -
17. Propcr soldering of all lﬂldé connections,

18. Serial sumber tag installed. :

’19. ?.C.m“dlnmundpcudmoganuucdnm
20. lo.etn:chunchnohetni:s

T+
.

..
'. '.‘-.? -’. o .-..,. .\ & . -
R M

1.0 sncmumxss m f51loving sequence ol priority cl-a.u apply
deternining th. authority of specificatiouns.

(.s i L3 'aaeuumuun gwmdndddhdhymmehuo

S

. c‘c-ichnuuuhh yttoruyo!m:hctuy . s
t 1.2 u»u-nw. emu-t n-n:l.uun:. vh.m«ly documented, cna-.d

mmwgmmou
1.3 This specification shall have next prioeity.

| 1.4 PYurther process specifications shall ammand this procedure, 'hq issued,

1.5 Test configuration and test equipment shall be arranged as showm in
Dwg. Q=35-13498,

1.6 Input wvaveform of the supply line shall not contain mors than 3I vaveform

distortion from a normal sinevava, .
1.7.I£thomlyw1upu polyphase, the line to line unbalance sust be

less than 52 at the start of test, Lins balance shall bDe verified with

’ the unit operating at full load,
L ] . > o ".‘,
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= Pmear Conversion Products Inc.

anccss' Snecifications= . rs 79-3

Ticle: PRODUCTION TESTING OF AC LINE REGULATORS

1.8 Adjustment shall be provided in the AC main supply that will allow
ad justing the input voltage to the unit under test (UUT), as measured
at the input terminal connections, to be adjusted to the nominal inmput
- voltage, +1%, the maximum required input voitage +2%, -0% and the -
minimum 1nput voltage +0%, -2Z. '

Wy LT : m Where "continucusly” adjustible inmput voltage cannot W
- be used (i.e. Input powers in excess of 48 KVA) step .
adjustments may be used and voltage adjustments made s

as close as possible to the required limits, with attempts
made to have the input maximum ia excess of the upper £, =

specification limit, and input minimum below the lower )

specification limit. If the input voltage tolerance of o mamd’

Paragraph 1.8 cannot be met the actual AC input as measured - . _

; uhu be recorded. _ o s

m lhxi- and dntma input voltages will bc + 102 ol o
no-f.ml unlus othervise lpoci.‘.i.cd. IO R R Y

1.9 Input )Icccttn. lcqu!.r-n:s. b 4 : | i _ B ‘  e
1.9.1 Ioput voltages to the UUT shall be measured with am AC Volmeter e
accurate to at least +11 readable to +1%. Voltage measurements ¢ B
 shall be made at the UUT terminsl connections. When tasting e 5

s polyphase unit, measuremen 11l be made on all phases (not

nec sirultanicusly) T . e
: lcneudtngdan:huut AL al
1.9.2 an: curreat eo Wshll De measured with a current transformer
- type AC ammeter accurate and readable to at least +1Z. Care shall be . .
3 ; taken that.the meter shall read only the UUT current. When testing e
a polyphase unit the current of each phase shall be monitores (oot * o

pecessarily simultanecusly) and the mean reading shall be the one .
recorded. ‘ : ; . &

NOTE: If the UUT {nput current inbalance exceed 10% - _ R 1
discontinue testing. T4 5

" oety

1.9.3 Input power (watts) shall be measured with s suitable ranged dyu-o.o'nr' ‘_.' :
type vattmeter sccurate and resdable to at least $#2%. On polypbase units - .

4 _ _ the input connections, to the extent practirle, shall be the voltage . - 4
weasurenent cn the mean voltage phase, and the 2 current rndi.np on Ay
the highest and lowest current phases (when unbalancad). el e YRl
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*Towar Conv-rsion Products, Inc. N

Process Specifica :‘ ions

PS

79-3

Title: PRODUCTION TESTING OF AC LINE REGULATORS

2.0

2.1

2.2

3.0
3.1

3.2

3.3

-
.
L

_wm. shall be subjectad to this tast sequence.

| Dﬂ/ BUTION

Output counections

Unless othervise specified, the UUT output shall be connected to the
resistive load bank cables and bundled together,

UUT output voltage shall be measured at the UUT output terminals wirh

a meter accurate to + 1/2%. NOTE: Por routine testing of identical products,
the voltage measurment may be made with an AC Voltmeter accurate to #12 :
and repeatable to +1I provided that: -

a. Periodically the product is verified to conform to cpoci!iuim ' ...
requiremencs with a mater of + 1/22 accuracy, and

b. The UUT performance is such that the vorst case of meter error and 2
unit performance combined will be within specification limits. - = b
UUT output current shall be measured with a calibrated currest transformer . °
and A.C. Ammeter accurate to + 1/2Z. The current transformer shall be connected
in accordance with Q=55-13498, NOTE: PFor routine testing of identical - ..
products the output curreat readings may ba make vith a calibrated direct . .~
reading ammeter or current transformer and A.C. Ammeter accurate to +22 =~ .-,
pmumzuommm-:nmwmxmmummm -
the load current shall be at lsast IZ above the required FLC. :

N ———— - w=»'e -

Proof of Performmes Testing.fF o
. e e -

d-lp and

=
v )
—

neh-:.:otnuunhhdd-tp,vh-du

Additional wnits of a homogenious lot shall be tested in accordance vith
the same test sequence except that certain data requirements are eliminated
as shown on the following Table 1. .

Testing will be in the sequence listed in Table 1. However, for reasons
of efficiency, the test sequence may be altared, provided that:

2. In all cases, the dialectric strength test must be performed before
any other electrical testing is attempted, and : .

' ’ \

b. All of the tasts required by Talle 1 are completed.

.
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* ' Power Conversiom Products, Inc. ‘ : :

Process Specifications ' : PS -79-3
Iitle: PRODUCTION TESTING OF AC LINE RECULATORS
TABLE ) '
: Proof of Subsequent
: Test Name Spec. Para. Performance Item
. Dielectric Strenmgth p 4.1 1002 s 100"1
. Circuit Operation 4.2 1002 1002
: Range Adjustment 4.3 00z 100z
Voltage Regularion 4.4 1002 1002
Harmonic Distortiom 4.5 iz 100z 1002
Maximum Output Current Test ' 4.6 1002 .-
 Short Circult Test - 4.7 1002 1002 |
* Surge H;:l.:-:and © . 4.8 1007 - Pt
C * Conversion Efficiency & Power .. - 4.9 " 1002 - ¥

Factor (vhem required by cus
specificacion) Rt .

High Voltage Shutdown 4.10 1002 100z

™.

‘:0 D.uil;d Test Procedures

4.1 Dielectric Test

-

The dielectric strength of the regulator shall be tested in acc.rdance
with the following table:

A. 1000 VAC plus 2 times the input voltage from the primary terminals e
to dead metal for 1 minutas. .

B. 1500 VAC from the output tarminals to dead metal for 1 minute.

c. loooﬂt:pmlul-:h.tmtwlugctmthpr‘mtm
. to the output terminals for 1 minuts. ,

For this test, all semiconductors, capacitors, and uu:.d:vo control
components may be short circuited; priated eircuit control boards may be % o/

removed.
" DISTRIBUTION # REQUIRED ON 1ST DESIGN TEST OF EACE REGULATOR TYPE ONLY.
A —
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St '.Povcr Conversion Products, Inc. ,

-~

Process Specifications PS -79-3

Title:

-

A A R

PRODUCTION TESTING OF AC LINE REGCULATORS

4.2

4.0

4.4.1° v«uup regulation records for performance nu:l.ng will be taken with _

'Volugo Regulation s v .

Circuit Operation

Circuit operation testing shall proceed only after succeutul completion of
the dielectric strength test.

4.2.1 Apply AC voltage to the UUT, while monitc ring the input current, input &

voltage, output voltage, and the UUT me'.¢ .. As soon as it is established
that the UUT is performing properly, adjust the input AC to its nominal
valve, verify adjustment of controls, ete.

Range Mjunq:

Range udjut-in: skall be performed with the m operating under nominal . r
input conditions, aud an output load of approximately 50Z. The ocutput N
voltage shall be continuously adjustable within + 10X of the ncd.nnl *

output voltage rating.

> -
- & g
‘-
. wes v .t -

é . Lt et

- ’-_
g™
2" leeg ¢

Voltage tcgular.ian testing cha.u be performed %o demonstrate that thn “ea e 8
combined effects of line and load variations will not result in a deviation - -
in regulator output greater. :!n,: allowed by the UUT specificatioms. - - -
Proper readings of matars s be noted during regulstion testing. - ©

Definitions of Regulationm |
E - > ' "

o wp 8§

- ..
SR
b -

| 4% Ragulation - E(h) + E : e,
.Whera: E(h) is the highest UUT output voltage recorded.

E(1) is the lowest UUT output volm. mordd.

-input_vol volugu of rated low, nominal and high line. A minimm of _u.vg______, 2
different leveis of load current shall be taken as r follows: 100% FLC, 75% FLC,
50z rfL.c, 25% FL.C, OX FLC.

. ~.'

4.4.2 Voltage regulatiom records for subsequent items need only have 3 load

current variations recorded and vhen adequate data is available on any =
type design, nominal line readings may be omitted as well. (i.ea. R

ummmzm:uumm.mm.-dm '
FLC or "0" FLC as required.)
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" Power Couvérsion Products Inc. e : W

_r__:céu: Specificaions PS=79=3

Ti{tle: PRODUCTION TESTING OF AC LINE REGCULATORS

4.5 Harmonic Distortion Test. .

During the regulation test measure the output vaveform harmonic distortiom
vith a calibrated distortion analyzer. Harmonic distortiom shall oot’
exceed 5I of the fundasental wvaveform. -

L]
' 4.6 Maximum Cutpul Current Test.

At tha completion of the regulation test, the load shall be increased as a
step function until the currest and voltage begins to decrease. This current
shall not ne more than 250% of full load rated output current, Measure and
record this value of curreat,

4.7 Apply a bolted short circuit to the ocutput terminals of the UUT. The
value of input current under this condition shall not exceed 150 of the
full load rated input curreant., Measurs and record this value of curremt.

4.8 Surge Withstand Test,

Perform surge vithstand capability test in accordancs with PCP Process
Specification PS-79-5 and IERE-472-1974,

4.9 Converaion Efficiency and !ic Factor.

PR L A B L

4.9.1 Tha efficiency cf the regulator shall be detarmined by measuring the

: total power at the input terminsls by means of vatt-meters and by
seasuring the R values of the output voltage and curront at tha
output tarminals at rated cutput. From the values thus measured,
the efficiency shall bs calculated as follows:

Oufgnt Vatts z 100 ZEfL, = 90Z€ F/L Nominal Input Voltage 4
ZEfficiency = Input Watts .

4.9.2 The pover factor for single and three phase regulators shall be
calculated as followe: ‘ -

Vatts Pu" Phare P.7. & 9220 F/L Nominal Input Volu..
4 o EMS VA Per Phase

Yor single phase regulators, tha input vatts can be measured vith a suit-
able vattaeter and the volt amperes can be calculated from the msasurenents
+ +of the true RMS input curreat, using EMS responding sstars.

.y -
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i Pmrcr Conversion Product= Inc,

Process Snecifications

PS 79-3

Title:  PRODUCTION TESTING OF AC LINE REGULATORS

For a balanced three phase source and load, the input power factor may

be calculated as follows:

PP = W
- 7* (RMS Phase Volts) ( RMS Liue Current)

4.10 Righ Voltage Shutdown

PF » 927@ F/L Nominal Input

Voltage

Verify that the high voltage shutdown trips the {nput circuit breaker

at 1152 of rated cutput voltage.

|«

+ , ;
N

?' . - o .:
3 -

; Page 8 of 8
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forty two east streel, crystal lake, illinois 60014, telephone: 815/455-9100. twsx OIWW—KC_V—T

Famr gt | FINAL INSPECTION DATA - P$-79-3
power conversion products inc. EY DATE
CUSTOMER ' : PCP JOB ‘
MODEL SERIAL 1st SUBSQ ‘

TESTED ON BENCH #

. DESCRIPTION OF INSTRUMENTATION
DESCRIPTION INSPECTION NO. DESCRIPTION INSPECTION NO.
INPUT VOLTS WATTMETER
INPUT AMPS
OUTPUT VOLTS
HI-POT TESTER

DISTORTION ANALYZER

— - @

~ TEST DATA , 4

» SPEC. PARA. DESCRIPTION L A _
p 4.1 , mcm Emurroclm ““““ , INPUT TO OUTPUT -

t " * ,

4

4.2 CIRCUTT OPERATION VERIFIED
“s ADJUSTMENT RANGE OUTPUT VOLTS 0
4.4 REGULATION :
4.5 BARMONIC DISTORTION ke d
4.6 MAXTML.! OUTPUT CURRENT  MAXIMOM CURRENT 1
- OUTPUT VOLTAGE
A7 SHORT CIRCUIT TEST OUTPUT CURRENT
A ) SURGE WITHSTAKD TEST PERFORMED YES_____ BO_____ i
C - ™ m&&m SIE XEVERER SR
5 4.10 HIGE VOLTAGE SEUTDOWN  TRIP VOLTAGE

-

INPUT CONDITIONS FOR TESTS 4.3, 4.6, 4.7, 4.8, 4.9 .

" I Hereby Certify That This Test Data Is Correct And Is Authorized To Ship.
successor to rectifier products division of Fansteel Inc. - Pote,
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= Power Conversion Products, Inc. - o Mo i
. Process Specifications ' PS -79.1

Title: '

All test methods and uqnumnts are as specified in the body of PS-79-3.
Load is spplied as three resistance banks connected from each line ® .
neutral. uni.tot ud record all three line currents and line -to - uu:nl -
voltages, sdjusting lead banks as required to balance load currents to "

‘at least + 5. Harmonic distortion is specified as the dlstuuu of | o :

ouh lus to - mcnl voltage.

For short-circuit test, test a single-phase bolted f:ul; from any u.m ‘ ,

tl;'t.mscnl and a :hrn-pha?c fault from all three lines to neutral.

A

; Q/,/ .
C ' e

0 Record data for all t.htu pui' as required by PS-79-3.
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'14:;!nncrnumnrdnn products inc.

312506 882 0C 10 11 & 39

Date: December 8, 1982 SuSject: P.O. # 2BV-337
F/x 21102
Stone & Webster Engineering Corp. . '
P.0. Box 2325 tation Duguesne Lizhe Co.

Boston, Massachusetts 02107

Attn: Project Engineer for
Job No. 12241

The following drawings and/or instruction marual(s) are S2ing sent:

m For Approval DRcv1s¢d Orawings for Appreval
[] Per Your Request [CIFinel Drawings
(O] other
Quantity : |
Brints  Repro. i ré i
3 P$~79-3 Production Testing of AC Line Regulator

ACTION REQUIRED:
Pleise review ard approve these drawings ASAP..ranufacturing is on huld.

Please reviaw and approve these Crauings ASAP--ranufacturing will proceed
fn antizipation of your 2pproval. '

1 L)

ho further action raquired.

Very truly yours,

POAE2 CORVERISCH PRODUCTS INC.

. - ’

I/Ap'&£5£/°1a__.
JonalL. Qgden

Sales Engineer




STONE & WEBSTER ENGINEERING mﬂou

SUPPLIER'S DOCUMENT DATA FORM

BEAVER VALLEY POWER mmou UNIT 2
DUQUESNE LIGHT COMPAN

REVIEW & RETURN TO SUPPLIER REQUIRED

(EY) I

J.0. 12241

mouuwnuuo (E1) (2804

FOR INFORMATION ONLY — NO REVIEW REQUIRED (EV)

o
]
’

R'S DOC. NO. (E1) (LIMIT TO 24 CHARACTERS & BLANKS) (37-60)

: J_LLL-l_LL- N "’.20 DEFTJON.
| .
aman (umronwmm.m 83741 A Mw‘s (€1)
OR SPECIAL AEOUIREMENTS) W [REVIEWER DEPT. OV,
g &1’ L/&G. 39 (€1)
SEPEELR T % AREA DESIGNATION DT TO AEVIEWER (E1) AEQUIRED AETUAN DATE (E1)
2 €S (E1) (75-80) — |
A ¢/259/53 773/83

REVIEW STATUS (R)

(INCLUDE DOC. REV., OR DATE)
-Sn ~ L7 | aperoven AS DUFINED
- E (E1) (LIMIT TU 20 CHARACTERS & BLANKS) (81-80) APPROVED AS REVISED rn SPECIFICATION
: m DAY “ ~. X (31) sw;un (32-33 T “; : :I'::;‘ =T
o lz | 3 |3 | | 2 | 2 C, m 7=y A= 2

FUNCTIONAL { (LIMIT TO (37490) | RESPO 1 ﬁ{ﬁ; (E2)

W N ‘ (44 CHARACTERS & BLANKS) w m PA Mm

T30uhrais \JocTRGE Ee8. TAVA 11} AESPONSISLE ENGINEER PRIOR TO o

& WFILENO. (EN) (Q) mm | @e (§2) AESPONSIBLE ENGINEER AFTER REVIEW

7 Azl7 0|/ : © 1
OB ORDER NO ﬁ -

...
an z oﬂ’"t" /7

.lULW

r

T r—

ATTACH TO DOCUMENT
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Stone & Webster |
Comaraticn

VED A “DEFINED |
N THE SPECIFICATIUNS

D INACCEPTACLE

lmovm AS REvISED
HE N DT ‘,“ mc
REVIENED
Q. Na
SFEC. No

power conversion products inc.

CERTIFICATE OF CONFORMANCE

DATE June 23, 1983

™ Duquesne Light Company (Stone & Webster Eng.)

ADDRESS P.0. Box 186
crry _ Shippingpert STATE P.A. 21r 15077

It is hareby certified that all the materials in the
quantities as called for in purchase order 28V-337
PCr FO4 21102 _ are in conformance with the nquin-
ments, specifica

tions, and drawings listed om this orvder.,

'hunr. Quality Assurance

. Duquesne Light Company

Po— — Imor Vd.lc; Powvar S:a;;en -2
0, 128V.]

.z. o Sboo C.0. 16289




‘ariv 'wo east streel. = 0 Sox JB8C. Crysia lawe. incis 80014 teiegrone 315/453.910C 'wx §10/834-2258

ﬁm« conversion products inc.

WELDING CERTIFICATE OF COMPLIANCT

This is to certify that the SEISNIC CAZINETS ordered by Dugquesne
ight Company on Purchase Order A28V137 have been fabricated
using the same type of base material and weld filler material as
chat which wvas used on the qualification unit, The welding
procedures and acceptance eriteria are also the same as that

used on the qualification unit,

Model Muantity Deascription
| AR - 3 2-3C
- | 3 ag: §2-4C
1
’ |
\ l |

‘Tichael Jehr
Manajer, Quality Assurance

letary Sublic \

My cormmision expires $/v4/86

Juquesna Light Corpany

Seaver Talley Power Station - Unit'2
J.0, 12241, P.0, 23V-1)7

0.r.C. 010080, C.0, 76299




422 Qenruston Caurt
Venegung, ithinois 50000
31253750686

Fabncators of Melal Products

Veber
indusiries, inc.

CERTIFICATE OF COMPLIANCE

This is to certify that the Seismic CABINETS

ordered by _ PoweR ConveRsion Products, INC.

on Purchase Order # 27303 has been welded by a
welder cortified in accordance with the American Welding
Society Specification #Dl1.1. The test weld has bLeen

x-rayed and approved by thikncnctxc Inspection Laboratories,
Rosemont, lllinois. Records of this test are available from
Wuber Industries, Inc. All material appropriated for the
noted purchase order meets or exceeds _POWER CONVERSION

_PropucTs INCspecifications for Dwg. # F55-2992-02

WEBER INDUSTRIES, INC.

By a \h-)‘g"\

n S, MEBER

Title PRESIDENT
Date 2:2:-52

Duquesne Light Company
Beaver Valley Power Station - 2

Jo°o 122‘1. '000 '2’7-337
0.r.E, 10080, C.0. P6289

JSVW/mp
10/81




a0ty 'wO €8l Sireet 0o Jox 180, crvsly ane dinais 80014 1erecnone 8154393100 ‘wa F15€34 1286

power conversion proawvcts inc.

June 1, 1983

RET: DNuquesne Light Company

Beaver Valley Power Station - "nit 2

J.0. 12241
P.0. 28V-337
0.7.2. 10080
C.0. #6289

It i3 herehy certified that this equipment conforms to Pover
Coavessiva Tivdects Ina. Qqualificatien Pepore Mo, (80981

-

q— o 1

fron Wyle Laboratoriee dated ;nh 23, 1089

4 ~DESCRIRIION .

RTF-120/120-5 2

ISOLATION TRAISPURMERS

$/M: 21102-501 Tag: WSLR

$/N: 21102-601 Tag: RECHVTTIS1-4C

|

Manager, Quality Assurance

‘anager, Product Dasign




