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1.0 PURPOSE

Th's procedure establ'shes a method for verifying that the un'nterrupt'ble
power supply (UPS) conforms with referenced drawings and 's capable of
perform'ng 'n accordance w'h specif'cat'on requ'renents 1n all modes
of operat'on.

2.0 SCOPE

Th' procedure w'll test the Un'nterrupt'ble Power Supply (UPS) . Th'
includes testing the alternate supply source A. C. Power Transformer and
regulator as well as the uninterruptible power supply itself. Th's procedure
' d es'ned to test all f'e 75 KYA UPS. These may be tested 'n any
order. Although it is advantageous to test the regulated alternate power
source equ'pment and the UPS at one time this is not a requir ement for
acceptab lity of th's procedure.

3.0 GENERAL TEST METHOD

The procedure will test the alternate source tr ansformer/regulator for
distortion and regulation — full load versus no load. It will then check
for initial operation of the Uninterruptible Power Supply (UPS) includ'ng
starting the un't up and verifying the mimic light ind'cat'on. UPS regulation
will be tested - no load versus full load and full load transfers will
be attempted. During full load transfers it will be verified that ther e
is no loss of load. For full load operation a temporary load bank w'll
be connected to the UPS. A transfer without loss of load will mean a
transfer in less than 1/4 cycle. The ability for the UPS to operate
using only DC power will be verified. The control room annunc'ation
from the UPS will be verified as it occurs as well as unit installed
meter response. For any un' installed meter that 's past calibration,
out. of calibration or in some way inoperable a portable piece of test
equipment may be used as long as the model of the equipnent and the manner
in wh'ch it is used is recorded on the test summary. It is assumed thatif a. meter 's inoper able, the portable meter will be connected as close
to the actual installed equipment meter connection as 's possible.

The end of the test will include a 24 - hour load test of the UPS. Upon
satisfactory completion of the test the test load will be removed and
the un't put in service.

4.0 TEST EQUIPMENT

4.1 Megger, Biddle Model No. 21359 or equivalent

4.2 Digital Mult meter, Fluke Model No. 8060A or equivalent

4.3 Knopp, K-3 Phase Sequence Tester or equivalent.
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4.4 Phase angle meter, Dranetz Model No. 314 or equ'valent

4.5 Dranetz Model 626 d'sturbance analyzer or equivalent

4.6 Thermometer, capable of read'ng 32oF to 104oF

4.7 Three phase load bank suitable for 75 KVA.

4.8 Harmon'c d'stort'on analyzer, Hewlett Packard Model 339A or equ'valent.

4.9 For 75KVA UPS test'ng, clamp-on ammeter capable of read'ng at least 225
amps ~

4.10 Hewlett-Packard H.P. 3400A, or equ'valent.

5.0 PREREQUISITES

NOTE: Th' procedure 's wr'tten for test'ng f've 75 KVA un'nterr-
uptible power suppl'es the individual UPS may be tested
any order. Therefore prior to testing a particular UPS not
all prerequisites l'sted below need to be satisfied. Only
those prerequisites that directly apply to the part'cular UPS

being tested need to be satisf'ed. Indicate "N/A" (non-applicable)
on those that do not apply.

51 No preliminary tests are required to be complete prior to perform'ng
this test.

5.2 No special environmental condit'ons are required for this test.

5.3 Permanent plant power is connected to and supplying power to the following
equipment:

5.3.1

5.3.2

5.3.3

For 2VBB-UPS1A:

1) 2VBB-PNL301 BKR 81
2) 2NJS-US5, BKR 88-D
3) 2BYSMWG001A, BKR 02-C

For 2VBB-UPS1B:

1) 2VBB-PNL301, BKR 82
2) 2NJS-US6, BKR P4-B
3) 2BYS-SWG001B, BKR 82-C

For 2VBB-UPS1C:

1) 2LAT-PNL300 BKRPSUB-FEED
2) 2NJS-US5, BKR 84-D
3) 2BYS-SWG001A, BKR P2»D q

Initials/Date

418 /

/ > I
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5.3 4 For 2VBB-UPS1D:

1) 2NJS-HCC006, BKR 48-A
2) 2MJS-US6, BKR 86-C
3) 2BYS-SMG001B, BKR 02-D

5.3.5 For 2VBB-UPS1G:

1) 2VBB-PNL301, BKR P7
2) 2NJS-US6, BKR d6-D
3) 2BYS-SMG001C, BKR f/2«C

In't'al/Date

A /

5.4

5.4. 1

System Status
PA'+

Note any temporary mod'f'cat'ons on the part'cular UPS under test 5 p-~ i
'n the test summary and 'nd'cate their effect on the test.

V«Mied By Date

5.4.2 Verify from Attachment 12.3 that the annunciator s for the particular
unit under test ar e in service. Note any exception to this on test
summary.

5 ' '

Ve 'fied By Date

Verify from Attachment 12.4 that the computer points for the particular
unit under test are in service. Note any exception to this on the
test summary.

In
sw'.5

6.0

V 'fied By

There are no other prerequisites required for. this

INITIALCONDITIONS

Date

test.

6.1 CB 85 on the alternate supply transformer is open.

6.2

6.3

Ve fied By

CB 04 on the particular UPS ' closed .

rified By

CB t1 and CB d2 on the part'cular UPS are open.

Date

/ W/m e~
Date

/ y i 8W
Date
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6.4 The three phase load bank 's connected to the UPS output term'nals
E13(neutral), E14(phase A), E15(Phase B), E16(phase C) .

/ X r3/<>
Ve 'f'ed By „ Date

6.5 The normal source feed breaker 's closed on the applicable switchgear
or panel.

er'ied By Date

6.6 The D.C. source feed breaker 's closed on the appl'cable D.C. switchgear.

/
rified By Date

7.0 PRECAUTIONS Ec LIMITATIONS

7.1 Do not work on UPS output bus without shutting off normal, alternate
and backup D.C. power to unit (taking readings on bus with voltmeter
does not necessitate open input power) .

7.2 In case of smoke, f're, electrical shorts or other c'rcumstances
that would damage the unit shutdown unit as follows:

1) Place tt ansfer switch into bypass position
2) Open battery breaker (CB P2)
3) Open AC input breaker (CB 01)

7 ~ 3 Do not open CB d5 on alternate supply transformer with A27CBl and
A27-Switch 01 closed.

7.4 Ensure -to all personnel involved in the test understand that there
ar e multiple feeds to the UPS, where they enter and how each should
be isolated.

7.5 Prior to using a megger in any portion of the UPS system ver ify
that all control circu's, solid state components, relays h meters
ar e sufficiently isolated.

7.6 Appl ic able sa fe ty pr ecaut'ns, as outlined in the NMPC Acc'dent
Prevention Rules, apply. Record applicable mark-up nunbers on test
summary.

8.0 PROCEDURE

NOTE'll percent (0) of full load values required in this procedure
are approx~~ ate. The load bank used 's not a continuously
variable unit — 't is energized in dist'nct steps of appro-
ximately 41 amps for each breaker closed.

Fj'«>%~a
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NOTE:

NOTE:

Where the actual measured values are out of tolerance
the recorded values shall be- "As Left«values. Note
the test summary when adjustments are made.

7

Record all test equ'pment data on Attachment 12.2 as each
item of test equipment is used .

8.1 Step Deleted .

8.2 Verify all UPS meters are cal'brated or attach tempo ar y test meter(s}
as necessary and note H&TE No., Cal. Due Date, and manner it was
used in test summary.

Aerified By Date

8.3 Equipment Hark 0 7 <PG-
c~PS/c.'VA

9> / art
AC Input 7~ vgc.
DC Input I ~7 0 PC
AC Output /w ~ ace vlcc

Serial 877223 3

8.4 Step Deleted,

8.5

8 ~ 5.1

Perform a visual inspection of the UPS as follows:

Visually verify the exterior of the UPS and associated transformer
/regulator for proper installation. ('~) w~~ r sec~~.~

i spy~
8.5.2 Open or r emove doors "or inspection panels, as requir ed. Verify

the following.

8.5.3

8-5.4

8-5.5

8.5.6

8-5.7

No loose tools within UPS.

UPS interior clean and free of debris.

Wire terminations tight .

Cables tied properly.

No evidence of overheating or other mechanical damage.

/ Sr
.- i/a;

/ ~ra a

~/<—
8.5.8

8.5.9

C'rcuit boards are properly secured.

Ventilation f'lters are clean and secured pr operly.

/Kis~

/ 0 ss/~



I'



NHP2
ES.0071.003
Rev. 0
Page 6 of 30

In'ials/Date

8.5.10 Replace all removed doors or vnspect on panels. / 5/>~
8.6 Read and record the ambient air temper ature 'n the vic'n'y of the

UPS and transformer/regulator.
~ ETC~ ~ ~C. >Cc g
C,nc. u~ I/"~lo~ 7/ / y tl'>)P>

8.7 Verify cont'nuity of the UPS ground'ng connect'on by using-a multimeter
on res'stance scale and obtaining a resistance read'ng of approx~mately
zero between the UPS housing and the nearest plant ground.

/ f /O/+0

8.8 Read and record the elapsed time meter read'ng.

C 9'. 8 gouge s iiA;
8.9 Check Normal AC supply voltage and phase rotation as follows:

8.9. 1

per 551~ W
CAC.

~

(P 8.9.2

8. 10

Read and record the AC input voltage at the line side (top) of CB

Pl within the UPS. w sM MaT 0 c w ~<~y p> |
QC2B I ~<7~4v' -3 .~/tk:

~c VL5 2 (575 ~ 10$ , 517.5 to 632.5
Zxfralss

Attach phase sequence meter to top of CB 81 within UPS phase A to
C, Left to Right, 8 Read record phase rotation.
Rotation ]9 8C (ABC) . W Se<Sw~~/l~ YIP'.f~/~
CeC. ~>„- - S/jy(~e

Check alternate AC supply voltage and phase rotation at the assoc'ated
transformer/regulator as follows:

8.10.1

8.10.2

8.11

Read and record voltage at the transformer/regulator input breaker
CB5.

/;,~/'es

&QTC Al La ~ 7 / -/o~/ll/H 2

Test the alternate AC supply transformer/regulator as follows:

1-2 /o. vac, 2-3 '1. 0 vac, 1-3 d og.i vac,
(575 vac + 10% —517.5 tc 632.5 vac~

g g /egg
CdC Waaa7 II/ve/0 f
Attach phase sequence meter to top of CB05 at transformer regulator
Left to Right read phase Rotat'on . A Sc. (ABC).

8 ~ 11. 1 Close the alternate AC supply breaker CB5 at the transformer/
regulator.
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Ver'y that there are no unusual sounds or odor s coming from the
trans former/regulator.

/ s In'///<

8.11 3 Us'ng the H. P. 3400A read the alternate AC supply voltage phase
to neutral on the 1'ne s'de (top) of CB d3 with'n the UPS.

1-N I>I

NOTE:

vac, 2-N /2,— vac, 3-N~z/ vac, ~ / S/m/</
= (120 + 2i, 117.6 - 122.4 vac)

C W< ~ ~8 /I//g./J 0
Th's is regulator no-load voltage.

8. 11 ~ 4

8 ~ 11.5

Read and record the alternate AC supply phase rotat'on on the 1'ne
side of CB /f3 within the UPS. Attach phase sequence meter to top
of CBd3, Left to Right h read phase rotat'on.

w y'5 p. mi 2.04 ~ /./.;
GIZC- DQa' g///4//d7

Set the test load bank to 25$ of rated UPS capabil'ty (41 amps/phase)
by clos'ng one breaker on load unit distribution panel.

8-11.6 Ver iiy that the UPS bypass circuit breaker - CB 4; 's closed to
energize the test load from the alternate AC supply.

/s. 4-
8;1'1.7 Disconnect power cable to the motor operator on CBW.

8. 11 ~ 8 Raise the test load to 100 percent of rated UPS capac'ty (166 amps/phase)
in 25 percent steps (41 amps/phase), allowing current to stabilize
between steps. Measure and record voltage phase to neutral, and
current at each step us'ng clamp on ammeter and H.P. 3400A.

~4 Hmp </ i gA
~C

~Ac.- f/Cld d

u say
~c ce$ 1

c.g6- ri/rr/d)

Cur rent (Clam On)
hase A Volta e (H.P.3400A)
hase B Volta e

25%

/XZ.

0%

88.o
75%

I ZO

Percent Rated Load
100%

]go

/'ee
W I/'/<

hase C Volta e /Z aI I2O 2o
(120 + 2, 117.6 - 122.4 vac

/ > IS/8b

8.11.9 'educe the test load to 25 percent of rated UPS capac'ty w 25 percent
steps, allowing current to stabilize between steps.

Cj
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8. 11. 10 Calculate and record voltage regulation, (VR) of the. transformer/
regulator using the formula:

NOTE: Show calculat'on on worst regulation of tnree phase.

VR = VNL -VFL X 100 percent
~NL

Where: VNL = Transformer/regulator voltage at no load
(measured 'n Sect'on 8. 11.3)

VFL = Transformer/regulator voltage at full load
(measured 'n Section 8.11.8)

8. 12

VR= I<I - /~o X 1005= 6 8
g 'L/

Start up the UPS, as follows:

(+ 2: Max) ~ =/r./'"<

»~n.i'rim

NOTE: UPS DC input breaker cannot be closed until UPS normal
AC br eaket 's closed and the UPS rectifier Xs;energized.

8. 12. 1

8- 12.2

Place the transfer control switch on the UPS control panel in %he
MANUAL RESTART posit'on. sl~k)-
Place the CB3, OPEN/CLOSED switch on the UPS control panel '~ the
OPEN position. ~/1-

Initial/Date

8.12.3 Read logic power supply battery voltage, at panel A27-CB1.

8.12.4

(+) 1 9'. 8 vdc (-) X o~o 5 vdc

r c~- ~~~~)
c m ~> ii /i~)'sS

Close circuit breaker A27CB1 and place
on A27 panel in the rear of the UPS is

control switch A27Ml (located
in the ON position.

is/n e;
8.12.5 Verify the following status lights:

1)
2)
3)
4)

"CB-4 Bypass Breaker" closed light is lit
"CB-3" open light is 1't
"Bypass Input" light 's lit
"Critical Bus" green 1'ght is lit

/ s..~l~<

8.12.6 Push the lamp test button on the card cage alarm card (A13A21) and
verify that all alarm lamps on the card 1'ght.

IQ

~ x3i

fjij



!
LH
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8. 12.7 Ver'fy that the alarms are unstored when button 's released.

8- 12.8 Push the lamp test buttom on the static sw'ch control card (A13A34)
and ver'y that all alarm lamps on card 1'ght. i A./~r

8. 12.9 Push 'ts associated reset button on card and verify all lamps are
reset to orig'nal state .

8. 12. 10 Push the lamp test button on module control panel and verify that
all status and alarm lamps on the control panel l'ght.

/ 4 ///m
8.12.11 Release pushbutton and verify that all lamps reset to original state.

NOTE: Push horn silence button as necessary.

8. 12. 12

8. 12. 13

Verify that the MODULE OFF lamp is energized .
/ E /3/~

Verify that the Normal AC Source Voltmeter M1 ind'cates 575 V +
10$ (517.5 - 632.5 vac)

vac

8. 12. 14 Manually close the UPS normal AC input breaker (CB1).

8. 12. 15 Verify the following status lights:

1) "Module - Of'f" lamp is lit.
2) "CB-1" closed lamp is lit.
3) "Module -QK" lamp 's l't.

/ S's/4

8. 12. 16 Reconnect the power cable to the motor operator on bypass breaker
CB-4.

/ p /3/~
8- 12. 17 Depress the MODULE ON pushbutton.

5 /Nips

8.12.18 Observe the following sequence of events:
ll
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8.12.18.1 MODULE OFF lamp deenerg'zes.

8.12.18.2 DC Voltmeter M3 slowly 'ncreases to 103-140 VDC.

gya/8~

p/l9/s~
~~ ~ra/f~.

8.12.18.3 AC Output Voltmeter M5 'ncreases to 120V + 2~> ~ (117.6 - 122.4 vac)

/2 0 ~ vac r

8.12.18.4 AC Output Frequency Meter M9 indicates 60 Hertz + .5HZ (59.5 to
60.5 HZ)-

4 o. o HZ

8. 12. 18.5 Battery Ammeter M4 'nd.'cates 0 Amperes.

8.12.18.6

8.12.18.7

AC Output Ammeter M6 indicates approx. 41

Charger Output Current Meter M8 indicates

Amperes.

current flow.

/ ~ isr r

~gprc+S

8.12,18.8 MODULE ON lamp energizes.

8.12.18.9 NO BREAK TRANSFER READY, TO UPS lamp energizes.

8.12.19 Ver ify the following status lights:

8.12.19.1 "CB2" open lamp is lit.

/ ~ S r5(>~~/V:
8.12.19.2 "No External DC" lamp is lit.
8. 12. 19.3 "Util. Sync OK" lamp is l'.

cr o 7 I o r'2 ~ I
8.79,/'I Adjust UPS rectifier DC output voltage to 103 VDC + 2

the no+load 8QS. rectif'er voltage.ic vsrf
g 5 8 Vdc c jfc gIM~~ ~ ///~o/

/ P//

/'olts'ecord
~t- us/4~ Hx~P7/
p~( g~~p ~i// gA/di

8.Mt~

c>-/8.~
Verify that the UPS control module will automat'cally restart when
transfer control switch 's 'n the "Auto Restart" mode as follows:

Place the transfer control to "Auto Restart" posit'on.

I

/'A 48"~ On the control module panel push the OFF pos'tion.

/ ) r'A.-

i ~/A-
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8.

8.

8.

/>.>

('3r 3

Ver'y the following status:

Module 'OFF lamp 's 1't.
AC output voltage decreases to zero.

/ 5mm-

Ver'fy that the UPS automat,'cally restarts after a t'me delay (Appro-
x'mately 40 sec.) as follows:

/4

r/~~ 8.

8.

8.

8.

(g,9',/

(X 42/, 3

Rectif'er/Charger "Walks Up" to approx. 103 Y dc

AC output frequency returns to 50 HZ.

AC output volts r eturns to 120 V ac.

"Module-On" lamp rel'ghts.

/ + O8C,52(~W
Py

/3 r3

/ 5 ('3(<~

/'.

15

8. 15. 1

Check UPS no-load output voltage and fequency as follows:

Using the AC output voltmeter on the UPS read the UPS No-Load output
voltage and record .

, 3 /*',~/!
(120 + 2%. 117.6 - 122.4~vae

8. 15.2 Using the AC output frequency meter mounted on the UPS read the
UPS No-Load output frequency and record.

Or 0 ~ 7'Z / r />/<

8.16

8.16 1

A-A

(60 + ~, 59.5 - 60.5 HZ)
n ~

Verify that the UPS output and alternate (bypass) supply output
ar e "in phase" as follows:

Within the UPS read the voltage between the bottom of circuit breakers
CB-3 and CB-4, Phase A to Phase A, Phase B to Phase B, Phase C to
Phase CD r~ yagS

So vac c r24. >~ (r~»(/~
,5 vac (( 10Vac)

vac ~ f/>/~>

8. 17 Transfer the test load wh'ch is at 25 percent load (41 amp/phase)
to the UPS inverter as follows:

./4
8.17.1 Verify that the "UTIL SYNC OK" lamp is energized.

LE

gy

1

~ 's LE





HHP2

ES'.0071.003
Rev. 0
Page 12 of 30

8. 17.2 Ver'y that the "No Break Transfer Ready to UPS" lamp ' energ'ed .

8.17.3

8. 17.4

PLACE the inverter output c'rcu't breaker (CB3) sw'tch in the closed
posi t'on. ~J-i-
Ver'fy the following:

8.17.4.1 The "CB-3" closed lamp 's 1't.

8.17.4.2 The "CB-4" open lamp is lit.
8 ~ 17.4.3 NO BREAK TRANSFER TO BYPASS lamp ener'gizes.

/8/s ~

8.17.4.4 Normal AC source ammeter M2 ind'cates increased input current.

8. 17.4.5 Charger output current meter M8 indicates increased current.

8.17.4.6 Battery 'Ammeter M4 indicates 0 amperes. / sAk-
8. 17.4.7 AC output ammeter M6 ind'cates approximately the same current as

the load test unit.
/ 5 t>/W

8-17.4.8 Load test the UPS as follows:

8 18.1 With the UPS supplied from the normal sour ce, raise the test load
to 100 percent of rated UPS capac'ty (166 anps/phase) in 25 percent
steps. Measure and record load voltage and current at each step
using the UPS meters. Recor d full load output denver ter frequency
as indicated on UPS meters.

Percent Rated Load

Cur rent

b1 Volta e

2 Volta e

25%

gi.o

4/ 3

/z,/. o

50%

8o-85m

75%

/~ g

100'5

~+ ~

/Q).0

CC hap ~ ~

~ Q /»0 /C.~
0 ~ hip'c

Volta e /i/.a /t,o»g
117.6 - 122.4 vac

!, .; „,/

J

(120 + 2n,

34~~4y ~ ~D

/Co» 4r /<o-5'gg g~-(cnc oc

~~st y/c/e
~C XT $f(io/rg/g



fA'



NMP2

ES.0071.003
Rev. 0
Page 13 of 30

Full load frequency 51 / o.O HZ (59.5 - 60.5 HZ)

Q2 g uo HZl3~
/ 5'W -"~-

8.18.2 Deer ease load to 0% «n 25 percent steps allow«ng current to stab" ize .
between steps.

8. 19

8. 19. 1

8 19.2

Manually transfer load to the alternate AC supply as follows:

Verify that the "UTIL SYNC GK" lamp is l't. a / 5~/A
Verify that the "No-Br ak Transfer, to Bypass" lamp «s 1«t.

/
8.19.3 Place the tt ansfer control switch in the bypass position.i: ~/-
8.19.4 Release the switch and allow 't to spring back to the "Manual Restart"

position.

8.19.5, Move switch "CB-3" to the open position.

Restart the UPS C

8 ~1gC

8 g +1

* + 5/iV/~

1«.p~~~r ~ps. -- ('« ~ fw
Measure and record the No-Load UPS rectifier output voltage.

p ~>~v.l, . - 33'" / r A
Measure and record the No-Load AC output voltage and frequency of
the inverter as indicated on UPS panel meters.

r'W~.S vac(117.6 - 122.3vac)
o. o HZ(59.5 - 60.5HZ) ~

8-g ~ Close the DC supply breaker at the associated sw'tchgear.
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8.+ z J Ver'fy that battery polar ty at the UPS is 'n accordance w'th Exide
75 KVA UPS manual.

c / p /'/'3/'8>
Initial/Date

8.+ 2-> Close the UPS molded case DC supply breaker. ~ /
8.+ ~~ Observe the following:

8.~
zeal

8.~
8.~

zK>

The CB2 (DC battery breaker) OPEN lamp denerg'zed and the CLOSED
lamp energ'es. /~/
NO EXTERNAL DC lamp deenerg'zes.

BLOCKING DIODE CONDUCTING, BATTERY GROUND, BATTERY DISCHARGE, and
BATTERY UNDERVOLTAGE lamps are deenergized.

8.+ g Measure the DC backup supply voltage at the UPS on the battery input
bus on left side inside UPS cabinet. Record voltage.

I $ '3.VK Vdc c.~c- >~~-

8.28 Transfer the test load, which is set at 25 percent load, 41 amps/phase,
to the UPS inverter output as follows:

8.28. 1 Place the transfer control switch in the AUTO RESTART postion.

8.28.2 Verify that the "UTIL SYNC OK" lamp is energized .

i ~,s/~
8.28.3,Ver ify that the "No Break Transfer Ready to UPS" lamp is energized.

i ~/ill~~

8.28.4 PLACE the inverter output circuit breaker ( CB3) switch in the closed
po si t ion.

i: .~/r
8.28.5 Verify the following:

8.28.5.1 The "CB-3" closed lamp is 1't.

8.28.5.2 The "CB-4" open lamp is lit.



t. I
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8.28.5.3 NO BREAK TRANSFER TO BYPASS lamp energ'es.
Init'l/Date

8.28.5.4 Normal AC source ammeter M2 indicates «ncreased «nput current.

8.28.5.5 Charger output current meter M8 indicates 'ncreased current.

/>ram
8.28.5.6 Battery Ammeter M4 indicates 0 amperes.

8.28.5.7C'C output ammeter M6 ind'cates the same current as the clamp-on
ammeter indicating test load current (read at load unit).

8.29 Load test the UPS at 140 Vdc rect'fier voltage as follows:

With the UPS supplied from the normal AC source, raise the test
load to 100 percent of rated UPS capacity (166 amps/phase) in 25-percent
steps (41 amps/phase), allowing current to stabilize between steps.
measure and record load voltage and current at each step using the
UPS meters. Measure and record full-load output inverter AC current,
voltage, and frequency as indicated on the UPS meters.

Percent Rated Load

25% 501 75% 100$

Cur rent

1 Volta e

2 Volta e

Volta e

iz.o.

5'zr-K

jw/. c)

z.~. K
/z,n. K

/2 u.g

co 75

jL 7f /2o >

~ Sc<y~~~<wr
jFg Q

pt gfgg (CJ(C ~ P

~cz/>s ( ~/c/s>-
gc 4s>'t (/o//pP r

Full load output frequency 4,1 Co.o HZ (59.5 - 60.5 HZ)
)2 o.o

/ X /3)b'i

8.30 Measure and record the full load output phase angle d'fference between
each output phase using the phase angle meter.

1-2 /2 O ~~ o, 2-3 / o ~ / 0, ] 3~/,Q 0, / a//5/Pw
r$

Alj ~K+3 g
(119 -121o) ~ ~( j/~~

rW/- Wa ~ i~~~

~
~ 4

~ 'x «/
I
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8.31 Operat'onally test the stat'c sw'ch and UPS control c'rcuits at
full rated test load as follows:

8.31.1 Attach d'sturbance analyzer to UPS output and mon'tor UPS output
voltage.

/ wr-./~:
8. 31.2 Manually transfer full rated load from the .'nverter to the alternate

AC supply as follows:

8.31.2.1 Ver ify that the "UTIL SYNC OK" lamp is l'.
8.31.2.2 Ver'fy that the "NO-BREAK TRANSFER, TQ BYPASS" lamp 's lit.

/ - /i/e,-

8.31.2.3 Place the transfer control switch in the bypass posit'on.

~l*r'nitial/Date

8.31.2.4 Release the switch and allow 't to spring back to the "Manual Restart"
position.

/ ~m

8.31.2.5

NOTE

Observe the disturbance analyzer printout during transfer. Attach p('~
pr'ntout to the procedure and number it to reference this step number.

8.31.2.6

I

"I

8.31.3

8.31.3.1

Read and record the total
harmonic'ypass

source. * I

C.a~ 4/

g3 .8 Ni 5 THD
< 5% THD

distortion with (THD) UPS on
$ of+

chic. uM 9+~/%

w.l
qg o,g

r

7ggP /

/ 5/~c'~

Manually transfer full rated load from the alternate supply to the
inverter (UPS) as follows:

Restart the UPS and then verify that the "UTIL SYNC OK" lamp is
1't.

/ ~ I> 8'~
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8.31.3.2 Ver'y that the "NO BREAK TRANSFER READY - TO UPS" lamp « s 1't.

8.31.3.3 Place the "CB-3" sw'tch 'n the closed pos«t'on. / 5 />/+~

8.31.3.4

This transfers load to the inver er.NOTE:
pl

Observe the disturbance analyzer pr'ntout dur'ng transfer. Attach «(<)
yp+n

pr'ntout to the procedure and number it to reference this step number.~II-
8.32 Ver'fy that the block'ng d'ode will not conduct when the DC supply

voltage is raised to la0 V (shen equal'z'ng the batterties) as follows:

8. 32. 1 W'h the UPS supply'ng full load, move the float/equal'e switch
on the associated charger to the equalize posit'on.

8.32.2 On the UPS DC voltmeter, read the battery 'nput voltage and record.

/9$ '. O vdc / S r>/'='-

8.32.3 Confirm that the block'ng diode is not conducting by verify'ng the
following:

8 32.3.1

8.32 3-2

8.32.3.3

Verify that the battery ammeter on the UPS reads approximately zero
amps ~

/ K /9/e<
p ltA4 ~

Read and record the battery current on Data Sheet.

0 adc ~/.l .

Verify that the "Block'ng D'ode Conducting" mimic light is not 1't. ~

/ ~ra ~~-

8.32.4 Return the float/equal'e switch to the float position.~I
r'.33

Operate UPS off DC power as follows:

8.33.1 W'th full rated load suppl'ed fr om the inverter and the UPS suppl'ed
fr om the normal AC supply, open the normal AC supply breaker at
the switchgear.

5//+ ~
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8.33.2 Read and recor d the full load DC 'nput amperes fram the UPS battery
ammeter.

5+o adc

8.33.3 Observe the d'str,ubance analyzer pr'ntout during transfer. Attach
pr'ntout to the procedure and number it to reference th's step number.

8.33.4 W'h the UPS suppl'd from the DC source, measure and record full
load output inver ter AC currert, voltage, and frequency, as indicated
on the UPS meters.

Full load AC Output Current g4,'7 'dc
AC Output = Voltage /z <. vac(117.6 - 122.4 vac)
Output Frequency fo- o HZ(59.5 - 60.5 HZ)

8. 34 Simulate an inverter fa'lure with automatic transfer as follows:

8.34.1 With the UPS supplied form the DC source, open the DC supply breaker
at its associated switchgear.

Initial/Date

8.34.2 Observe the distrubance analyzer printout during transfer. Attach
printout to the procedure and number it to reference this step number.

8 34.3 Ver'fy transfer by ver'fying the following:

8.34.3. 1 The "CB-3" open lamp is l'.
8.34.3.2 The "CB-4" closed lamp is lit. s'~)sr
8.34.3.3

8.34.3.4

The "No External DC Closed" lamp is lit.
Ver'y that the normal AC source ammeter reads
amps i

is ~l~
approximately zero~/i

8.34.3,5 Verify that the battery ammeter reads approximately zero amps.

8. 35'lace breaker CB3 sNtch 'n the open position.
XQ

g

4K V9V~~~ '-~ Dd
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8.36 Verify the transfer control switch 's in the Hanuai Restart Pos't'on
and complete the follow'ng:

ryg:gc

8.36.1 Close the normal AC source breaker at the switchgear.

8.36.2 Verify that all alarms are cleared and the aud'ble alarm 's silenced .

8-36.3

8.36.e

Start the UPS by push'ng the Nodule On sw'ch.

When the DC link reaches open-c'rcuit voltage,
Breaker at 'ts assoc'a ed switchgear, allowing
to float voltage.

close DC supply C'rcuit
the cnarger to walk-up

8 36.5 Manually transfer the critical bus load to the
CB3.

UPS by closing breaker

8.36.6 Verify that the UPS is supply'ng the critical bus and Br eaker CB4
is open.

y S'tn
8.37 Reduce the test load to 25 percent of rated UPS capac'ty 'n 25 percent

steps, allowing current to stabilize between steps.

8.38 Calculate inverter output AC voltage regulation (VR), with the rect'ier
voltage at 103 V dc using the following formula:-

NOTE: Show calculation on worst of three phases

VR VNL VFL X-100 percent

Where: VNL = UPS inverter output AC voltage at no load (measured
'n Section 8.15 for rect'iet DC set at 103

VDC)

VFI. = UPS 'nverter output AC voltage at full load
(measured in section 8. 18.1 for rectif'r DC

set at 103 Vdc)..

Phase J9 @/ VR= I<i-~ " IZ~ 8 X 100$ =
Iv./. S

Ql

j iso

XX

(+ 2$ Hax?

g~g+IccP
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Step Deleted.

Calculate and record inverter output AC voltage regulat'on (VR),
with the rect'ier voltage at 140 V dc using the following formula:

NOTE:

VR

Show calculation of worst of three phases.

VNL -VFL X 100 percent
VNL

Where: VNL = UPS inverter output AC voltage at ..o load (measur ed
'n Sect'on 8.22 for rectifier DC set at 140

VDC)

VFL = UPS "nverter output AC
(measured in Section 8.29
at 140 VDC)

voltage at full load
for rectifier DC set

Phase

Step Deleted .

VR= /<.-~- (~-~-~X 100% =

)z~ 5 (+ 2% Max
3 ~/;/„/ee-

g a)sg~gNNXF

Calculate and r ecord inver ter frequency regulation ( FR), with the
rectifier voltage set at 103 V dc using the following formula:

NOTE: Show calculation of worst phase frequency regulation.

Frequency Regulation = F FFL X 100 percent
NL

Where: FNL = UPS inverter frequency at no load (measured
= in Section 8.15.2, for r ectifier DC set at 103

VDC)

FFL = UPS inverter frequency at full load (measur ed
in Section 8. 18. 1 for rectifier DC set at 103
VDC)

FR = d~- Co X 100'
(» .833% Max)

0'/re e e

Step Deleted.

Calculate and record inverter frequency r egulation (FR), with the
rectif'er voltage set at 140 V dc using the following formula:

Where:

- "FL X 100 percent
FNL

FNL = UPS inverter frequency at no load (measured in Sectio~
8.22 fqr rectifier DC set at 140 V DC)

f,; 'V',.
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X 100~p = O
(+ .833„ Max)

gg Altf'C+
Step Deleted.

FNL = UPS inverter frequency at no load (measured 'n Section
8.29 for rect'f'er DC set at 140 V DC)

go /~o
0

8. 46

8.47

8.48

8.49

8.49. 1

Ra'se the test load '100 cf rated UPS capacity in 25~ steps, allow'ng
current to stab'1'ze between steps. Commence 24 hour load test.
Choose phase used 'n calculation in step 8. 40 and take r egdisgs
hourly and record data on Attachment 12.2 5/r ~ <.J'p> IrA~~~ pic. s ~~~~g

5 /r /~'1
At the end of 24 hours attach harmonic distortion analyzer to UPS
output. Read and record the UPS output harmonic distortion with
UPS on normal power. ~ y» Q +C g»»/P

> THD
h2
l3

((5$ THD) /x ryrk;
Reduce load to 0 amps in 25$ steps, allowing current and voltage
to stabilize between steps.

/ p~ ) /s

Replace UPS output cables as follows:

Ver ify that the NO-BREAK TRANSFER, READY-TO BYPASS lamp is lit.
/ ) /Ys~

8.49.2 Transfer the load to the bypass source by placing the tr ansfer control
switch momentar ily in the bypass position. (A spring will return
the switch to the MANUAL RESTART position).

i,/~r~-
8.49.3 Open the inverter output breaker (CB3) by placing the Inverter Output

Switch 'n the open posit'on.

i ~/»~A,—

8.49.4 Manually, open the battery breaker (CB2).

8.49.5 Manually, open the AC 'nput breaker (CB1).

8.49.6

8-49.7

After one minute, open A27CB1 and A27S1.

De-energize the AC feed to the UPS at the associated

/d xY/M

swi tc hg ear .

/ s/rz ~~

»

~ ™~»
J'»»';
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8 49.8 De-energ'ze. the DC feed to the UPS at the appropr'ate sw'tchgear.

/ 3/pdfcd

8. 49. 9 Open CB5 on the alternate supply trans former .

8. 49. 10 D» sconnect the load test un't fr om terminals E13, E14, E15, and
E16 and reconnect the output feeder cable(s) . ~//-

8.50 Read and r ecord elapsed time meter read ing. Ve. ify that elapsed
time meter reading has changed from 'ts 'n't'al read'ng 'n Step
8.8.

/ 3f. W he~AS / s'/r v/e>

8 '1
8.52

8.53

Close the AC feed to the UPS at the assoc'ated switchgear ~~ y+
Close the DC feed to the UPS at the associated switchgear. 5'g+8>
Energize the associated UPS output panels by closing CB-5 on the
alternate supply transformer. i ~ iy/c,-

8. 54 Star t-up UPS and transfer output load to UPS.

i:/i /~-
8.55 Ver'fy phase rotation to be A-B-C at associated UPS output panels

and record on data sheet .

/pf „o<'.X<
r'g0'

~ Q

y/~(NQ M+Bmgc.c.y' pj~ If< P
P+JclÃgc.c g~oto ~~ac.a sfxalozAG

/ger oj g/@re< proc.K g>p -gM s true e+ +,
erg Ice'87 <ls P oo J N i 7Rif A~e A u rlc-grt

ACCEPTANCE CRITERIA A ac: Ac-v i vent~~

i ~is/;
J s-/ivf~s-

9.1 For UPS rectifier voltages of 103 to 140 VDC, the UPS output voltage
shall be:

117.6» 122.4 vac (Step 8.15.1, 8.18-1, 8.22, 8.29).

9 ~ 2

9.3

The UPS output frequenc'es shall be 59.5 to 60.5 Hz. (Steps
8.15.2, 8.18.1e 8.22'.29) .

The UPS output phase separat'on w'th balanced 1oads shall be
119o to 121o. (Step 8.30) ~

9 ~ 4 Trans'ent AC output voltage dev'ation, averaged over one-half cycle
shall not exceed +105 (approx. +12 VAC.) or -25$ (Approx. -30 VAC)
for . 100$ load applicat'on or removal and shall return to with'n
~ 2f, (Approx. 2.4 VAC) within 3 cycles. (Steps 8.31.2.5, 8-31.3.4.
8.34 ') ~
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9.5 Output voltage regulat'on shall be less than or equal to «2 percent
from no load to full load. (Steps 8.11.10, 8.38, 8.40).

9.6

9.7

9-8

Output „frequency regulat'on shall be less than,„or equal to «0.833
percent of 60 HZ from no load to full load. (Step 8.42, 8.44).

Log'c power supply voltage shall be greater than 16.5 Vdc.
(Step 8.12.3) .

Transfer t'me < 1/4 cycle (Step 8.31.2.5, 8.31.3.4, 8.34.2) ~

9.9 Total harmonic d'stort'on < 5„ of the fundamental. (Steps 8.31.2.6,
8.47).

10.0 RESTORATION OF EQUIPME!1T TC NORMAL STATUS

10. 1 Disconnect and remove all test equipment as
necessary.'0.2

10.3

Replace panels and doors as necessary.

Systems and/or components shall be placed in a configuration to
support operational and/or test requirements.

11.0 REFERENCE

Manufacturers'anuals:

Exide 75 KVA UPS NMP2-E035A (101-710«343-77223), 10/28/81

11.2

12.0

Uninterruptible Power Supply Equipment Specification NMP2-E035A,
Rev. 1 including Addendum 1-4.

ATTACHMENTS

12. 1

12.2

75 KVA Uninterrupt'ble Power Supply Block Diagram

Un'nterruptibl e Power Supply Inspection and Test Record - 75KVA
UPS

12. 3

12. 4

12. 5

Annunciator List

Computer Point List

Test Summary
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ANNUNCIATOR LEST

Locat'on/
Number Descrintion (Name)

For 2VBB-UPS lA =

1) Ma'n Control Room Panel
2CEC-PNL852/8852503

2) Ha'n Control Room Panel
2CEC-PNL852/8852504

"UPS1A System Trouble"
I

"UPS1A On Battery Power"

For 2VBB»UPS1B =

1) Ma'n Control Room Panel
2CEC-PNL852/8852513

2) Hain Control Room Panel
2CEC-PNL852/8852514

"UPS1B System Trouble"

"UPS1B On Battery Power"
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ANNUNCIATOR LEST

Locat'on/
Number Descr» t»on

For 2VBB-UPS1C =

1) Main Control Room Panel
2CEC-PNL 852/8852523 "UPS1C System Trouble"

2) Main Control Room Panel
2CEC-PNL 852/0852524 "UPS1C On Battery Trouble"

For 2VBB-UPS1D =

1) Main Control Room Panel
2CEC-PNL 852/f852533 "UPSlD System Trouble>

2) Main Control Room Panel
2CEC-PNL 852/0852534 "UPS1D On Battery power"
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ANNUNCIATOR LIST

Loca tion/
Number Descr'ot'on (Name)

For 2VBB-UPS1G =

1) Main Control Room Panel
2CEC-PNL852/8852543 "UPS 1G System Trouble"

2) Main Control Room Panel
2CEC-PNL852/0852544 "UPS1G On Battery Power"
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Cp Ident.
Number Descr'ot'on (Name)

For 2VBBWPS1A =

1) VBB TC09
2) VBB TC10

"UPS lA System Trouble"
"UPSlA On Battery Power"

For 2VBBWPSlB =

'l) VBB TC11
2) VBB TC12

"UPSlB System Trouble"
"UPSlB On Battery power"

For 2VBB-UPS1C =

1) VBB TC05
2) VBB TC06

"UPS1C System Trouble"
"UPS1C On Battery power"

For 2VBB-UPS1D =

1) VBB TC07
2) VBB TC08

"UPSlD System Trouble"
"UPS1D On Battery Power"

For 2VBB-UPS1G =

1) VBB 'C01
2') VBB TC02

"UPS1G System Trouble"
"UPSlG On Battery Power"
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PROCEDURE REVISION REQUIRED ~yes no
DESCRIPTION OF CH4VGE
chds46 ~f=-/r'./3 w 8./p

8./g ~ H. /3
8 rcrr./ — 8,/>.r

8, /s.z.
&,rtv
d res,l

/'K Pres — gig~~rv.'./ - g rg c//
0'./9 S Z.

8'./9V'5 " 8. rS, V.D

8./'/. ~ V' 8. /3.
Vy'h

084 sYcP 8 /V'( o~ sPtP g./0) ca8+cc. vopcor~c; '7b
OPS 8 «<r«c-'< pC <Wp4i Vo year g ~q ]o3 S 2. vc c-r S p(

™-~c <s p>7 ~ l/ A tfl3gz. c rc~ wc.c.ocJ.

REASON FOR CHANGE 4 CCF/Wc SC lr~ c. F AC 8

t >< / 7/ Q«c- + <i 8c-c.ua pf ygccgr mz~< ~ ru 3
]< JC,N Wcez f l ~i rru >i 8 v @re, o 4 ~potrc J

AUTHO I B

I; Z..
SSS (i applicable)

date 4 I> ~2. ~ rt date

;/„/e~

APPROVED ~ye n date
r-i~-v

JTG mtg no.

a5-ao
RET REQUIRED specify DR Vio.

REVISION INCORPORATED (if applicable) date

gl~





NIAGARA MOHAWK POWER CORPORATION

2

FIELD REVISION FOR~

TEST FOLDER NUiSER

/,g~ /5~ +'r 7 ~~

FRF NO.

~. oo+1. oo5-2
PROCEDURE TITLE iNO. REV.

/ 9 gird C4 U I~I~> p'Qrgg $ +~ ~pS S~
PROCEDURE REVISION REQUIRED ~ dies 'o
DESCRIPTIOiN OF CHANGE

Cwoods c.<

8. 25
8.Z P
8. Z~

8. Z>
8,Z4
8.<7

5 /Jeer~ Pr z,o
s g'r 8. 4/

8

&&3
~ I/6'f'r trpcLC~8 /4~0 A aP4~J~ ~ ~ Cl 4 7

8. ~g ~ e.~c
8 ww ~ 8m7

> 4'> ~~/PS A @Pcs> p gg P'S ftCcy-qr ram pC.

o~.-p~; voc w~ce 7 rvo Mac

/ V ~ ~~ +pc,a~~ ~e $/J~c 0A

C4/ S

v pc.

gr re~ o~iPui vo
/ ~

REASON FOR CHANGE

z) yr er> o~ 5 c cL Lc,ck Mc-8
a

Q) c 8 7 '.pf 4) 1J ~ '7 's C c c u>ee 4'47 r< >ps

9) R Sc.f'M re4 ~p cA 4 w~p >> 8Pp»T~
cs 4 rs censer

lVL

r

AUTHORI
l. E-

APPROVED 0 date JTG mtg no.

65-80

~SS(if app icable)
date < <> ~ 2. ~2 date

srl~r'~.r

RE ST REQU RED specify DR No.

REVISION INCORPORATED (if applicable) date





NIAGARA MOHAWK POWER CORPORATIOiN
l".PZ

FIELD REVISION FORM

TEST FOLDER NURSER

7/ /3 f/ ++'++/ Y7o
PROCEDURE TITLE

75 4u'ff uw /47 cP/ug7 /rggg
PROCEDURE REVISION REQUIRED

. DESCRIPTION OF CHANGE

FRF NO.

Q5 +0 T +d$
NO. REV.

ct QE Q~ she 7 E-S, o ~ /.eeg cl
no

q) / g sn!8 8. Tl z..C:
C ~W wee
c pyn

c. +A>c
4'Z. cpc+

g c= If'
>"4 ~ Z.

"a t

4) Aacr s~ g 8. 54 .

/~ ~l S Pc +IfI AsJ< AJo rt~~~y Ac. P~~ ~ 7 8'AHSer

0 W H j'o/7 A 6 c.C r.-Ap/o
<C ar oW ~S ~~>r
uP 5.. vC >/&V ~~7

~ 4~(-6 Sr R>pier. w /~>~ ~o
AvP 5 Ac.p' / 4r 6
OoeS AoT 7 3r r

A~y ~~ A <Wk~i rfHC rCc.V /i AWeW
REASON FOR CHANGE

7 9/CS /m ~ ~o w - Weww/~45

Aa'c V pf/e~
A CC» mc.~ y-c ~

P~<>~ ~ P'~w sC ~O~

4/ 5f o JC'1 rc)u

g) C-~ ~ W C ~ c ru., uamrre WK: 8'C/i./.ry'Fn op ~~>~
R H&ru5 uR pf~

AUTHO I D Y
<. Z

-gi~r'e;
~SS (if applicable)

date S-l4-PP 2, date

APPROVED ~ yes no date JTG mtg no.

85-3
RETEST R UIRED specify DR No.

REVISION INCORPORATED (if applicable) date



bl



+ ~.~c ~,— /

br'PAS~

W/5

~
5'+ 0„ l

5Q +.5 pM'Cf / O'Z

(~~~

Q/5. re var~-&8 N Aa c~>we'gp
4 I 0 4K S~>caJ~

yc. e r err pHwsd S «~
/



k

J



< ~AO ~gAHPw J CA C MAu ~~c.c. ~)

yAv~~~ ~o ~ ~ ~c. ~P>HFiew

po~ (< S C.f Ctrl pP/> S c 5 c(i@~



r



gi'. vw m d ~~

got/y g l

gg

fdl@i;~F

ARW~

,,rib'<,W,'/

q~+r'.>A

3. y l e'z.

~~~ u~ < 7 AA>5 H~
/5Y'/~IS j o WM ~ M/X r W~~~> ~

] g z,

iud 68M'~Pi /~r'Q )Po >~w 5( zcep/
P&i05 C S H'i~~





r% c WrsrE~~

I
t

5o u) <p~~ + 5yp~sS

~
l

~ 4/
~

Sf', 3/ S. p

AC. ~rf)r'&P~~

ws

G'r~~~S

l'hn'~
Q e~ ~~4 Pr r~~ o~ gg ~

5 E.1C W~ ++6; C 5/rg~ 7





Amw~~w~z~-. r~. w

~+a vr<z tom~ 2 jerg 7 l>6

4%a

)WF'k%W

Sheik
5ge+ 9. gp g pe>c

A/5 W ~c cc C ~Ffc7 ~ gC ( ~> W~~c.) gypCgPt Jc~

E.Wi C9C ~ ~r rM ~

~P~ +~+< ~ Sr'C J3~~e&~ p4'~ ~ rM ~

I W>5r C.g, 's r ~7 d'gcyp'p p<~



k



A~Xc ~~~ ~~ g '2 g

~~ sar ~s ~~@X.

i

t
t
/

1.

8, 0HZ

4

+u c.c C or%A G~g~ ~it'~pl SC~~

C Ps

5hu u~
W S P~zg /'~~5 (

nunc. ~c.

<re~ g

I ~P S~~ WWpwgJ

S C. x C'~r p ~F o o ~~wc,c

j'w~ac /

~ 5 Cc.c ~~/ ~rJ'S ~C4C.

Jm A c- ~pPp>c.c= c.K~r<

r ~ !



l(



~ ~

~ / ~

ygeT FQLOER 4
5 rc

~~~g~
u~

Equipf."-" ' ~ ~~S lC, i ~qa;ne

~V
~, ipgoc+ fl335"

1% ~ ~

/2 '7

~5/'v,
I

p. /

54I~fawtgg~g, Q j~f j f f

. 7 PL- CPS uCC.~ >C C- /c.VC n& c/=
\

go ~o NCcE pCAC 5 ~~ ~ r ~~Sr o-5C

s// c R LI/s/c ~$ 6 f+Ic~o A.pep~ ~ 5+~M

~/5Z~ S/-Z<q S~C < WWCaa ~ <c-m5r S H~S n~~C.~ ~~
/~. e AA'cr w//s e>-

iC S r Cc Hri JcJ/t SP/~r

Oomph

MN/u rC<PfucNS

~rQ pipe( gg g/C 8pd 0 0 Pod C o PCP CM~

cP &/S/C. /t SC r /S~ W'7M 4. r ~Sr

QSg. u //r'~rr o e 8R pc h'PseE,r I /%.7

/lie /C. ~ fC. Ef. l5 5r ~ C / ~ Mc.~

C.orCaP gS ~i ~m Nr / oCC mrmt

UoL~rp%48 o p 55 3 r/t< Ocher/'r r U~c r vs Z d-r gAc-

Cc,mrs- ~ O 7r o 5 ~o IL

Ka.c r~n b4~ l~

Verified By

UNCONTROLLED COPY

Ver.Ty Pr;or To Use

„rA/r'-





8.31

Clak ~ rW
TEST EOLOER 8

g,uSR- 6 /'S~~
Eqtlipn:ant NaNe

~ c ul56-u
EqUlp~nnt M~rk

e'perationally test the stat'c sw'ch and
full rated tes t load as follows:

'tM?2
ES. 007 l . '".93

9ev. 0
Q V ~

]f~H<P <re? r r ('Z ~ 7 ~i
) zc~ ~oIt

UPS control c'cu. t s at

8.31. 1 Attach disturbance analyzer to UPS output and mon'tor UPS output
voltage. ~~(~.rrr; r r,a-o rr

/ g~ Hp

8 ..3.1.2.. Manually- transfer full rated load from the inverter to the alternate ~

AC supply as follows:

8.31.2..1 Ver'fy that the "UTIL SYNC OK" lamp is l't.
8.31.2.2. Ver'fy that the "NO-BREAK TRANSFER, TO BYPASS" lamp 's l't.

8.31.2.3 Place the transfer control sw tch in the bypass pos'tion.

/
Ini ial/Date

8.31.2.4 Release the switch and allow 't to spr'ng back to the "Manual Restart"
posit'on.

NOTE: Th's transfers load to the bypass source.

8.31.2.6 Observe the d'sturbance analyzer printout dur'ng transfer. Attach
printout to the procedure and number 't to refer ence th's step number.

8.31.2.6 Read and record the total harmonic d'stort'on w'th (THD) UPS on
bypass source.

32
Q3

( 5$ THD

P~ rroctP%$ ~%~
y/vte

$ THD

8.31.3 Manually transfer full rated load from the alternate supply to the
'nverter (UPS) as follows:

8.31.3. 1 Restart the UPS and then verify that the "UTIL SYNC OK" lamp-l't.

'v

UNCONTROLLED COPY

Yerify Prior To Use

Verified By~ ate
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j!~pc C. H~~ ('~ 7

8.31.3.2 Ver'fy that the "NO BREAK TRANSFER READY — TO UPS" lamp 's lit.~
~pei s «/gg;

8.31.3.3 Place the "CB-3" sw'ch 'n the closed pos'ion.

NOTE: Th's transfers load to the 'nverter.

/ gag

8.31.3.4 Observe the disturbance, analyzer pr'ntout dur'ng transfer. Attach-
pr'ntout. to the procedure and number it to reference th's step number..".

8.32 Ver'y that the blocking d'ode w'll not conduct when the DC supply
voltage is ra'sed to 140 V (when equalizing the batterties) as follows:

8.32. 1 Mit h t he UPS suppl y 'g full load, move the float/equal 'e sw'ch
on the associated charger to the equalize pos.'t'on.

uh /- ggz ~J
J/vv) C

gp em~

8.32.2

8.32.3

8.32.3.1

On the UPS..DC voltmeter, read the battery 'nput voltage and record.~+/.

vdc /
Conf'rm that the. block~kg d'ode 's not conduct'ng by ver'y'ng the
following:

Ver'fy that the battery ammeter on the UPS reads approx'mately zero
amps ~

8.32.3.2 Read and record the battery current on Data Sheet.

gJ A adc

8 ~ 32

(")
m ~ 32

f33
l8rl33

O
pY I o

CD

3 ~ 3 Ver'fy that the "Block'ng D'ode Conduct'ng" mimic l.'ght 's not, 1't.

Return the float/equalize switch to the float pos't'on.

Operate UPS off DC power as follows:

i sl~A-

With full rated load supplied from the inverter and the UPS suppl'ed
, from the normal AC supply, open the normal AC supply breaker at
the switchgear.

g1





8.33.2 .

4"AP2

"S.00; 1.003
Rev. 0

Q ~pfc~~ v /'Z 7
V~r23

Read and record the full load DC input amperes from the UPS battery
ammeter.

5 Z.o adc

8-33 3 Observe the d'strubance analyzer pr'ntout dur'ng tr ansfer. Attach
printout„to; the procedure and number 't to reference th's. step number.

8.33 4 With the UPS suppl'ed from the DC source, measure and ~ record full
load output inverter AC current, voltage, and frequency, as 'nd'cated
on the UPS meters.

8.34

Full load AC Output Current /7G'dc
AC Output Vclta6e se.o avac(.117.6 - 122.4 vac)

(/gal/Iu vp C 7~ r]~/~) / 9~8~
S'mulate an inverter fa'lure w'th automatic transfer as follows:

8.34.1 With the UPS supplied form the DC source, open the DC supply breaker
at its assoc'ated sw'chgeer.

/ <sr&
Initial/Date

8.34.2 Observe the d'strubance analyzer pr'ntout during transfer. Attach
pr'ntout to the procedure and number 't to refer ence th's step number 4

/~A r
8.34.3

8 34.3.1

Ver'fy transfer by verifying the following:

The "CB-3" open lamp ' 1't.

CO
e

AJ

O

0
PD

CA

L~

8.3

%i 34

rQ 34

34
IM4

35
U.

.342

~ 3 ~ 3

~ 3 ~ 4

.3.5

The 77CB 4" closed lamp 's ''t.
;he "No External DC Closed" lamp is lit.

/ 9

/ 9/ ctf

Verify that the battery ammeter reads approx~mately zero amps.

/ 9%5>

Place breaker CB3 switch in the open position.
L7

Ver 'y that the normal AC source ammeter reads approximately zero
amps ~
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FNL = UPS ''nverter frequency at no load
8.29 for rec 'f'er DC set at 140 V DC)

X 100> =

(+ .833$ Max)

~['A D2

=8. '307 1 . 00 3
Rev. 0

/:
(measur ed in Sec t 'n

(p~) fp~~ ~pc.y

V&iri~

8.45- Step Deleted .

8.46' Raise the testiload 100$ of rated UPS capacity in 25$ steps., a11owm
.currerrt".to stab''e between steps. Commence 24 hour loact. test .

Choose phase used in calculation 'n step 8.40 and take readm
hourly and record data on Attachment 12.2

8.47 At the end of 24 hours attach harmon'c d'stort'on analyzer to UPS
output. Read and record the UPS output harmon'c distortion w'th
UPS on normal power.

42
93

~+ THD
iC« iii9

y
(<5% THD) /

8.48 Reduce load to 0 amps in 25$ steps, allow'ng current and voltage
to stabilize between steps.

/

8.49 Replace UPS output cables as follows:

8.49. 1 Ver 'y that the NO-BREAK TRANSFER, READY-TO BYPASS lamp 's l't.
> > /

8.49.2 Transfer the load to the bypass source by placing the transfer control
sw.'ch momentarily n the bypass pos''on.. (A. spring w'll return
:he sw'tch to the MANUAL RESTART posit'on) .

A
O

'C
M490
f~49

P1
O QP49

I g99
CD

3 pen the 'nverter output breaker (CB3) by plac'ng the Lsverter Output
Sw'tch 'n the open pos't'on.

4 Manually, open the battery breaker (CB2) .

5 Manually, open the AC input breaker (CBl).

6 After one minute, open A27CB1 and A27S1.

7 De-energize the AC feed to the UPS at the associated switchgear

/ Wwef





s1'g P P

,ES ~ "0: 1. QQ3
Re'v ~ 0

vs yv
/p'//Vdsr CesS/'~ad'~i

/+''e

8.49.8 De-energ'ze the DC feed to the UPS at the appropr'ate sw'tchgear.
, ce»,

/

8.09 9 Open CB5 on the alternate supply transformer.

8 49:lQ''scannect".the= load '.test un't from term'nals E13, El%, E15„and....
EI6 and reconnect the output. feeder cable(s). /9 Az

8.50" .

8.51

8.52

Read and. record'lapsed "me meter read'ng. Verify that elapsed
t'me meter read'ng has changed from 's initial r eading 'n Step
8.8 ~

Z. ylP 8' s/~

Close the AC feed ta the ilPS at the asses'ared saitshaear. ~/~~/"
Close the DC feed to the UPS at the associated. sw'tchgear.

8.53

8.54

Energ'e the associated UPS output panels by closing CB-5 on the
alternate supply transformer.

/
Star t-up UPS and. transfer output load::to UPS.

/<r<~
8.55 .. Ver'fy phage. rotation to be,

and record on'grata sheet.
s

I

ACCEPTANCE CRITERIA9.0

A-B-C at..tassoc'ated

For UPS r ectif'er voltages of 103 to lr10 YDC, the
shall be:

U PS output panels
o~~f8'0" s

rvtz. /
va iC'l~

ts td/y/
UPS output voltage

117.6 - 122.4 vac (Step 8.15.1, 8.18.1, 8.22, 8.29).

The UPS output frequenc'es shall be 59.5 to 60.5 Hz. (Steps
8.15.2, 8.18.1, 8.22e 8.29) ~

The UPS output phase separation with balanced loads shall be
119o to 12lo. (Step 8.30).

Trans'ent AC output voltage deviation, averaged over one-half cycle
shall not exceed +10% (approx . +12 VAC.) or -25$ (Approx . -30 VAC)
for 100$ load appl'cation or removal and shall return to wit~
+ 2S (Approx. 2.4 VAC) within 3 cycles. (Steps 8.31.2.5, 8.31.3.4,.
8 30.2) a '-8





!lif ~2

ES.007 1,003
1:

9.5

9.6

9'-T'.8

Output voltage'egulat'on shal'e less than or equal to +2 percent
fr om no load to full load. (Steps 8. 11. 10, 8. 38, 8.40) .

Output frequency regulat'on shall be less than or equal to +0.833
percent of 60 HZ from no load to full load . (Step 8.42, 8.44).

Log'c powerrsupply voltage shall be gr eater than 16.5 Vdc.
(Step 8. 12.3) ~

Transfer t'me ( 1/4 cycle (Step 8.31.2.5, 8.31.3.4e 8.34.2).

9.9

10.0

Total harmon'c d'stort'on ( 5S of the fundamental.
8.47) ~

RESTORATION OF EQUIPMENT TO NORMAL STATUS

(Steps 8.31.2.6,

10. 1 Disconnect and remove all test equ'pment as necessary.

/ty'ff
10.2

10. 3

Replace panels and doors as necessary,

Systems and/or components shall be placed 'n a configurat'on to
support operational and/or test requirements.

11.0 REFERENCE

Manufacturers'anuals:
e

Exide 75 KVA UPS NMP2-E035A (101-710-343-77223), 10/28/81

11.2

12.0

12. 1

Un'nterrupt'ble Power Supply Equ'pment Spec'f'cat'on NMP2-E035A,
Rev. 1 including Addendum 1-4.

ATTACHMENTS

75 KVA Un'nterrupt'ble Power Supply Block Diagram

12.2 Un'nterrupt'ble Power Supply Inspection and Test Record - 75KVA
UPS

12. 3

12. 4

12.5

Annunc'ator List

Computer Point List

Test Summary UNCONTROi LED COP Y
s.) Veriiy Prior To Use

Verified Byf ete <~~'
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.est Fo-'-'- 7y o~> Q-

Equ'pment N=m- ZvRSB-4 J»c

Equ'ment Mark No e zc rSe - c p -r<

=- ~ 0071. ~Q3
Rev. 0
At tachment

Reference Documents

UNINTERRUPTIBL~ POWER SUPPLY
INSPECTION AND TEST RECORD

75KVA UPS

C >'7 > PC VX(r+I 7/ee 7 Vg 77K Z.7 Rev. r~aZ
Rev.
Rev.

UPS'ameplate- Data Mark 8- z v~~- ~~g rc
Ser'al /t- RL 7722

8. 46. 24 Hour. Load. 'Zest.

—Take Read'ngs on Phase

T m Volts T'me Volts T'me Volts Amps

8.55 Phase rotation for UPS output panels after removal of test load
cables:

Panel Number Rotat'on

l
C7
Ql

(D

g Q Z
CD C0

0
1

0
|= o
CD

TEST EQUIPMENT
tl)5(cc eo6R pe ~ i~

PWVRRu

ATE NO.
ao

CAL. DUE DATE
8 784,

7 84
e 7aC'
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PROCEDURE CQYER SHEET 'iiJ ~

p, to

NIAGARA HQHJiii( POWER CQRPQRAT Cil ~+ <A3 q j ~ 'j
Oto +ook &so aZ,O<

(~i~)
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1.0 PORPOSR

' procedure establ'shes a method for ver'yin th th
power su
l''.g a~ e un nterrupt'ble

power supp y (UPS) conforms with referenced drawings and 's capable of
perform'ng 'n accordance w'h spec'f'cat'on re u'rrequ r ements in all modes

2.0 SCOPE

Th'Th s procedure w'll test the Uninterr upt'ble Power Su l (UPS)
Th'n

ludes test ng the alternate supply source A.C. Power Transformer and
regulator as well as the uninterruptible pcwer sup 1 'tself

Th'rder.

s es gned to test all f've 75 KVA UPS. These may b t t d
Although it s advantageous to test the regulated alternate power

source equ'pment and the UPS at one time this is not a requ'rement for
acceptabil'ty of th's procedure.

3.0 GENERAL TEST METHOD

The procedure will test the alternate source transformer/regulator for
distortion and regulation — full load versus no load . It will then check
for initial operation of the Uninterruptible Power Supply (UPS) includ'ng
star t'ng the un't up and verifying the mimic light indicat'on. UPS regulation
will be tested - no load versus full load and full load transfers will

is no loss o
be attempted. During full load transfers it will be verifi d th t th

1 ss of load. For full load oper ation a temporary load bank w'll
be connected to the UPS. A transfer without loss of load will mean a
tr ansfer in less than 1/4 cycle. The ability for the UPS t

g on y DC power will be verified. The control room annunc'ation
from the UPS will be verified as it occurs as well as unit installed
meter response. For any un't installed meter that is past cal'bration,
out. of calibration or in some way inoperable a portable piece of test
equipment may be used as long as the model of the equ'pment and the manner

s used is recorded on the test summary. It is assumed that

to t
if a meter is inoperable, the portable meter will be connected as 1

he actual installed equipment meter connection as 's possible.
as c ose

The end of the test will include a 24 - hour load test of the UPS. Upon
satisfactory .completion of the test the test load will be removed and
the un't put in service.

4.1 Megger, Biddle Model No. 21359 or equivalent

4.2 Dig'tal Mult'meter, Fluke Model No. 8060A or equivalent

4.3 Knopp, K-3 Phase Sequence Tester or equivalent.

2 ~
P1 R
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Phase angle meter, Dranetz Model No. 314 or equ'valent

4.5 Dranetz Model 626 d'sturbance analyzer or equivalent

4.6 Thermometer, capable of read'ng 32oF to 104oF

Three phase load bank su'table for 75 KVA.

4.8 Harmon'c d'stort'on analyzer, Hewlett Packard Model 339A ot equ'valent.

4.9 For 75KVA UPS test'ng, clamp-on ammeter capable of read'ng at least 225
amps a

4.10 Hewlett-Packard H.P. 3400A, or equ'valent.

5. 0 PREREQUISITES

NOTE: Th' procedur e 's written for test'ng f've 75 KVA uninterr-
uptibl e power suppl'es the individual UPS may be tested
any or der. Therefore prior to testing a particular UPS not
all prerequisites l'sted below need to be satisfied. Only
those pret equisites that directly apply to the part'cular UPS

being tested need to be satisf'ed. Indicate "N/A" (non-applicable)
on those that do not apply.

5.1 No preliminar y tests ar e requ'red to be complete prior to perform'ng
this test.

5.2 No special environmental condit'ons are required for this test.

5.3 Permanent plant power is connected to and supplying power to the following
equipment:

5.3. 1

5 3.2

L

5.3.3

For 2VBB-UPS lA:

1) 2VBB-PNL301, BKR 01
2) 2NJS-US5, BKR d8-D
3) 2BYS-SWG001A, BKR d2-C

For 2VBB-UPS1B:

1) 2VBB-PNL301, BKR d2
2) 2NJSWS6, BKR t4»B
3) 2BYSMWG001B BKR 82-C

For 2VBB»UPS1C:

1) 2LAT PNL300, BKROSUB-FEED
2) 2NJS-US5, BKR 04-D
3) 2BYSMWG001A, BKR 02-0

Initials/Date

u/'is

/ eS

'. Pikl~)( +
9 !< <)j.;0:1'.\<'

gr~ T Ce~VnrCCC—
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5.3.4

5.3.5

For 2VBB-UPS1D:

1} 2NJS-MCC006, BKR iP8-A
2) 2NJS-US6, BKR 06-C
3) 2BYS-SWG001B, BKR 42«0

For 2VBB-UPS1G:

1) 2UBB-PNL301, BKR 07
2) 2NJS-US6, BKR i/6-D
3} 2BYSSWG001C i BKR 82-C

In''l/Date

A

5 ~ 4.1

System Status
ga' tt

Note any temporary mod''cat'ons on the par t'cular UPS under test ~~t.~ i
'n the test summary and ind'cate the'r effect on the test.

Verified By Date

5.4.2 Verify from Attachment 12.3 that the annunciators for the particular
unit under test ar e in service. Note any exception to this on test
summary.

Ve fied By Date

5 ~ 4 ~ 3 Ver ify from Attachment 12.4 that the computer points for the particular
unit under test are in service. Note any exception to this on the
test sumnary.

L4~ / S l5
V 'fied By Date

5.5

6.0

6.1

There are no other pr erequisites requir ed for this test.

INITIALCONDITIONS

CB $ 5 on the alternate supply transformer is open.

/ 5 cs e~

6.2

6.3

Ve fied By

CB f4 on the particular UPS 's closed.

rified By

CB f1 and CB f2 on the particular UPS are open.

Ve fied By

Date

/ S/rs ef
Date

/ y / 8&
ate
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6.4 The thr ee phase load bank Ls connected to the UPS output terminals
E13(neutral), E14(phase A), E15(phase B), E16(phase C),

Ve 'f'ed By Date

6.5 The normal source feed breaker 's closec on the applicable sw'tchgear
or panel.

/ P /3
eri fied By Date

6.6 The D.C. source feed breaker 's closed on the appl'cable D.C. switchgear.

r'ied By Date

7.0 PRECAUTIONS 4 LIMITATIONS

7 ~ 1 Do not work on UPS output bus without shutting off normal, alter nate
and backup D.C. power to unit (tak'ng readings on bus with voltmeter
does not necessitate open input power).

7.2 In case of smoke, f're, electrical shorts or other c'rcumstances
that would damage the unit shutdown unit as follows:

1) Place transfer switch into bypass position
2) Open battery breaker (CB $2)
3) Open AC input breaker (CB g1)

7 ~ 3 Do not open CB 05 on alternate supply transformer with A27CBl and
A27-Switch 01 closed.

7.4 Ensure to all personnel involved in the test under stand that there
are multiple feeds to the UPS, where they enter and hcw each should
be isolated.

7.5 Prior to using a megger 'n any portion of the UPS system verify
that all control circuits, solid state components, relays 8 meters
are sufficiently isolated.

7.6 Appl icable sa fe ty pr ecaut'ns, as outlined m the NMPC Acc'd ent
Prevention Rules, apply. Record applicable markup nunbers on test
summary.

8.0 PROCEDURE

NOTE: All percent (0) of full load values required Ln this procedure
ar e approximate. The load bank used 's not a continuously
variable unit - 't is energized in dist'nct steps of appro-
ximately 41 amps for each breaker closed.
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NOTc..'here the actual measured values are out of tolerance
the recorded values shall be "As Left" values. Note
the test summar y when adjustments are made.

tNOTE: Record all test equ'pment data on Attachment 12.2 as each
'tern of test equipnent 's used.

8.1 Step Deleted.

8.2 Verify all UPS meters are calibrated or attach temporary test meter(s)
as necessary and note N8T:- No., Cal. Due Date, and manner it was
used 'n test summary.

serif'd By Date

8.3 Eantpaant Mark P r- < Pp
—u/t /c:

KVA 7r / vs<

AC Input 7~ vAc
DC Input I» vW
AC Output /~ o zoo vwc

Set ial 077223 3

8-4

8.5

Step Deleted .

Perform a visual inspection of the UPS as follows:

8.5. 1 Visually verify the exterior of the UPS and associated transformer
/ratulatar far prapar inatallatlnn. ~y~~~(pa)/~rr.~~aac

/ S ra/a<

8.5.2 Open or remove doors or inspection panels, as required. Verify
the following.

8.5.3

8.5.4

No loose tools within UPS.

UPS interior clean and free of debris.

/ Sr et<

8.5.5

8.5.6

8.5.7

N,r e terminations tight.
Cables tied properly.

No evidence of overheating or other mechanical damage.

8-5.8

8.5.9

C'rcuit boards are properly secured.

Ventilation filters are clean and secured pr operly.

/<ls ~

/ r i / aaa
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In'tials/Date

8.5.10 Replace all removed doors or inspection panels. / >/wN
8.6 Read and record the amb'ent a'r temperature in the vicinity of the

UPS and transformer/r gulator.
~c. ~Cap

Cgc u~c: r/~g/o~ oF / > /r'sr~>

8.7 Verify cont'nuity of the UPS ground'ng connection by using a multmeter
on res'stance scale and obtaining a resistance read'ng of approx~mately
zero between the UPS housing and the nearest plant ground.

/ P r
v/~S'.8

Read and record the elapsed t'me meter read'ng.

04. 8 h'c ugly / 5 I5/4$

8.9 Check Normal AC supply voltage and phase rotation as follows:

/ ~h/~

8.9.1,Read and record the AC input voltage at the line side (top) of CB

f1 within the UPS. SM MeT ocr ~rv~y p> j
c, e.I~~/4-C, -3

w +'Q' ~c vze P (575 w 10$ , 517 ~ 5 to 632 ~ 5«~ cce- rr/r leS
r~ 8.9.2 Attach phase sequence meter to top of CB P1 within UPS phase A to

C, Left to Right, 4 Read record phase rotation.
Rotation ABC (ABC) ~ W SeO W~<

pep+ ~r ~ /trav z 40 Q
Sw~~h<g//

c lac, D Lcg ~ 5//+r4 f
8.10 Check alternate AC supply voltage and phase rotation at the assoc'ated

transformer/regulator as follows:

8.10.1 Read and recor d voltage at the transformer/regulator input breaker
CB5 ~

8 ~ 10.2

8. 11

1-2 /0 ~ vac, 2-3 '1. P vac, 1-3 bog. vac,
575 vac + 101 - 517.5 to 632.5 vac

g c, pygmy
CA, N~C rib ld$
Attach phase sequence meter to top,.of CB45 at transformer regulator
Left to Right read phase Rotat'on . Attic. (ABC).

nr at18 - Sr Z.ii 7
~ltC, +leg~ /jg/g)

Test the alternate AC supply transformer/regulator as follows:

8.11 ~ 1 Close the alternate AC supply bteaker CB5 at the transformer/
regulator .
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Ver'y that there are no unusual sounds or odor s coming from the
transformer/regulator.

/ .a~A~

8. 11.3

1-N /2 l vac, 2-N l2.% vac, 3-N~al vac, ~- I
</~/+5'120

+.2N, 1:7.c - 122.a vac)
G~E QCr~ — /I/C.f'J)

Th's 's regulator no-load voltage.NOTE:

Usvng the H.P. 3400A read the alternate AC supply voltage phase
to neutral on the line s'de (top) of CB !t3 with'n the UPS.

8. 11.4

8. 11 ~ 5

Read and record the alternate AC supply phase rotation on the l'ne
s'de of CB g3 with'n the UPS. Attach phase sequence meter to top
of CB03, Left to Right h read phase rotat'on.

P yr Wva 2
~)

a NNC N2 Vaa j/vVCN/< '2

Set the test load bank to 25$ of rated UPS capabil'ty (41 amps/phase)
by clos'ng one breaker on load unit distr ibut'on panel.

l SvN/S-

8.11.6 Verify that the UPS bypass circuit breaker - CB 4, «s closed to
ener gize the test load from the alternate AC supply.

8.11.7 Disconnect power cable to the motor operator an CBW.

l N-.*le;

8 ~ 11 ~ 8

c C.H~pn v+ i
tat V~ ~C. & gg
a-le. - f/C/d f

e Nca«N ~ 2NNNl 2NN'a.aa. NN+
gc ca5f

C.NNC.- ri/n/»
urr ent (Clam On)

Per cent Rated Load

88.o
100$

hase A Volta e (H.P.3400A) ZI
hase B Valta e
hase C Volta e

I Xd )$ 0

Ed

Raise the test load to 100 per cent of rated UPS capac'ty (166 amps/phase)
in 25 percent steps (41 amps/phase), allowing current to stab'lize
between steps. Measure and record voltage phase to neutral, and
current at each step us'ng clamp aa ammeter and H.P. 3400A.

HP P + I f~'/~ (120 + 2$ , 117.6 - 122.4 vac
/ p JS/4A

8.ltt9 'educe the test load to 25 percent of rated UPS capac«ty m«25 percent
steps, allowing current to stabilize between steps.



'\



NMP2

ES.0071. 003
Rev. 0
Page 8 of 30

8.11.10 Calculate and record voltage regulat'on (VR) of the transformer/
regulator using the formula:

NOTE: Show calculat'on on worst regulation of three phase.

VNL -VFL X 100 percent
NNL

Where: VNL = Transformer/regulator voltage at no load
(measured 'n Sect'on 8. 11.3)

YFL = Transformer/regulator voltage at full load
(measured in Sect'on 8.11.8)

8.12

UR= / 2.I - /z.c X 1005= 0 8
JW/

Start up the UPS, as follows:

(+ 2: Nax) ~ =//'«
~ ~~a /rerNN

NOTE: UPS DC input breaker cannot be closed until UPS normal
AC breaker ' closed and the UPS r ectifier .is.energized .

8. 12. 1

8 12.2

Place the transfer control
HANUAL RESTART posit'on.

Place the CB3, OPEN/CLOSED
OPEN position.

switch on the UPS control panel 'n the
s//m/@'-

switch on the UPS control panel '~ the

8 12.3

Initial/Date

Read logic power supply battery voltage, at panel A27-CBl.

8 ~ 12. 4

(+) 1 ~ 8 vdc (-) 4, o~o 5 vdc

I re- ~~~~f
c nc.

Close circuit breaker A27CB1 and place
on A27 panel in the rear of the UPS is

control switch A27M1 (located
in the ON position.

/$ /S e'N

8.12.5 Verify the following status lights:

1)
2)
3)
4)

"CBW Bypass Breaker" closed light is lit
"CB-3" open light is 1't
"Bypass Input" light 's lit
"Critical Bus" green 1'ght is lit

/ 5
i>NN~J'.12.6

Push the lamp test button on the card cage alarm card (A13A2'I) and
verify that all alarm lamps on the card light.

1Q

1'
~, ~ <N'
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8. 12.7 Ver'fy that the alarms are unstored 'when button 's released.

8. 12.8 Push the lamp test buttom on the static switch control card (A13A34)
and ver'fy that all alarm lamps on card l'ght.

/ ~/i~/~$

8.12.9 Push 's associated reset button on card and ver'y all lamps are
reset to orig'nal state.

8. 12. 10 Push the lamp test button on module control panel and ver'y that
all status and alarm lamps on the control panel l'ght.

8.12.11 Release pushbutton and verify that all lamps r eset to original state.

/
NOTE: Push horn silence button as necessary.

8. 12. 12 Verify that the MODULE OFF lamp is energized .

8 ~ 12. 13 Ver ify that the Normal AC Source Voltmeter M1 ind'cates 575 V +
10% (517.5 - 632.5 vac)

Cro vac / >/r&cA

8.12.14 Manually close the UPS normal AC input breaker (CB1).

8.12.15 Verify the following status lights:

1) "Module - Off" lamp is lit.
2) "CB-1" closed lamp is l't.
3) Module WK< lamp is l,it.

8.12.16 Reconnect the power cable to the motor operator on bypass bt eaker
CB-4 ~

8. 12. 17 Depress the MODULE OH pushbutton. t 5 x~>~
8. 12. 18 Observe the following sequence of events:

ll
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8. 12. 18. 1 MODULE OFF lamp deenerg'es. / >/A/k1
/~ w

8.12,18.2 DC Voltmeter M3 slowly 'ncreases to 103-140 VDC. ~ >/»i/-" ~go
/ Q ~~ wt%r/f+

8.12,18.3 AC OutPut Voltmeter M5 'ncreases to 120V ~ 2~. (117.6 - 122.4 vac)

/2 O. vac / y /'$twy

8.12.18.4 AC Output Frequency Meter M9 indicates 60 Hertz + .5HZ (59.5 to
60.5 HZ).

40,4 HZ / ~ is/~
8.12.18.5 Battery Ammeter M4 indicates 0 Amperes.

8.12.18.6

8. 12. 18.7

AC Output Ammeter M6 indicates approx. 41

Charger Output Curr ent Meter M8 indicates

Amperes.

current flow.

/ y >Sgr

Qp

~0~+s'.12.18.8

MODULE ON lamp energizes.

8.12.18.9 NO BREAK TRANSFER READY, TO UPS lamp energizes.

8.12.19 Verify the following status lights:

8.12.19.1 «CB2" open lamp is lit.
8.12.19.2 "No External DC" lamp is lit.
8.12.19.3 "Util. Sync OK" lamp is 1't.

g~gc~ ~S oo~C oem~ l
8.+ j~ Adjust UPS rectifier DC output voltage to 103

the no+load tfQS. rectif'er voltage.
Xc7t f r

8 Vd c)fc P~P ~ (>)0/

VDC + 2 volts'ecord
oir Bs'ld~ Hs'~F7/
uwi g~pyp will9 l/A

~ 8.~l>

cs-/8.~
Verify that the UPS control module will automat'cally restart when
transfer control switch ' 'n the "Auto Restart" mode as follows:

Place the transfer control to «Auto Restart" posit'on.

/5C8.~ On the control module panel push the OFF position.
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Ver '
y the following status:

Module OFF lamp 's l't.
AC output voltage decreases to zero.

Ver'fy that the UPS automatically restarts after a t'me delay (Appro-
x'mately 40 sec.) as follows:

Rectif'er/Charger "Walks Up" to approx. 103 V dc

AC output frequency returns to 50 HZ.

/ 4 >Cd, 5 ~~~a
Py 1

IXVZ
8. w~
8. S~Wr

8. 15

AC output volts r eturns tc 120 V ac.

"Module-On" lamp rel'ghts.

Check UPS no-load output voltage and fequency as follows:

/~firn

>Pc-

8 ~ 15 ~ 1 Using the AC output voltmeter on the UPS read the UPS No-Load output
voltage and record .

3

8. 15.2 Using the AC output frequency meter mounted on the UPS read the
UPS No-Load output frequency and record.

8.16

,] )pg
HZ

(60 ~ ~, 59.5 60.5 HZ)

Verify that the UPS output and alternat~ (bypass) supply output
are "in phase" as follows:

8. 16. 1

A-A vac
vac
vac

Within the UPS read the voltage between the bottom of circuit breakers
CB-3 and CB-4, Phase A to Phase A, Phase B to Phase B, Phase C to
Phase C. ~ «~ ~~sS

S,o
>5 (( 10Vac)

8. 17 Transfer the test load wh'ch is at 25 percent load (41 amp/phase)
to the UPS inver ter as follows:

8.17.1 Verify that the "UTIL SYNC OK" lamp is energized.
LK
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8, 17,2 Vet ify that the "No Br eak Transfer Ready to UPS" lamp ' energ'ed .

8 ~ 17 ~ 3 PLACE the 'nverter output c'rcu' breaker (CB3) sw'ch in the closed
posit'on. ~/1-

8. 17.4 Ver'fy the following:

8.17.4.1 The "CB-3" closed lamp 's l't.
8.17.4.2 The "CB-4" open lamp 's lit.
8.17.4.3 „NO BREAK TRANSFER TQ BYPASS lamp energizes.

/Sr~~~/A-
8.17.4.4 Normal AC source ammeter M2 ind'cates increased input current.

8.17.4.5 Charger output current meter M8 indicates increased current.~/A-
8.17.4.6 Battery Ammeter M4 'nd'cates 0 amperes. / s/W-
8 ~ 17-. 4 ~ 7 AC output ammeter M6 ind'cates approximately the same cur rent as

the load test unit.
/ 5'f~

8.17.4.8 Load test the UPS as follows:

8. 18. 1 With the UPS supplied from the normal, source, raise the test load
to 100 percent of rated UPS capacity (166 anps/phase) in 25 percent
steps. Measure and record load voltage and current at each step
using the UPS meters. Record full load output inverter frequency
as indicated on UPS meters.

Percent Bated Load

50S

I

100$

Current

bl Volta e

QS.O

4/ 3

ao-85~

/ <'i. cr

/ss-/sc

/Ocr 8

RBA> ~~M
c c.n~r'- ~.

yC ~.
5Q /~P

0 ~ Cagg

2 Volta e

b Volta e

/z./. o

I t/.o
/'LO ~

/tO g
117.6 - 122.4 vac

~ ~<'J U

(120 + 2$ ,

84khmM4V< ~~

KOo

/COo 4

pg.o.o

~g fg +crtcoc~w x w (wAye
~< M 11(j o/rv/g
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F'ull load frequency $ 1 /u,D HZ (59.5 «60.5 HZ)

g gp ~ip HZ

iA / 5 /g 7

8.18.2 Decrease load to 0$ 'n 25 percent steps allow'ng current to stab" ice
between steps.

i ~/s/-
8. 19

8. 19. 1

8 19.2

Manually transfer load to the alternate AC supply as follows:

Verify that the "UTIL SYNC GK" lamp is 1't. ~/'C'n

Verify that the "No-Break 7ransfer, to Bypass" lamp is lit.

8.19.3 Place the transfer control switch in the bypass position.

I ~ IS/~

8.19.4 Release the switch and allow 't to spring back to the "Manual Restart"
position.

8.19.5 Move switch "CB-3" to the open position.

-.s/~-

/; ]sf~

8 ~Z~

8.g +~

Restart the UPS

]pgg yp/ gS.o 'Pl ~ j~ wrii//W / 5'/n/w~
wpa~r ~ps--- t.'roc Ac ~~-~ ~~ ~->->

Measure and record the No-Load UPS rectifier output voltage.
~ «rf

4/o. l Vdc c~~ c uc.'-
5

Measure and record the No-Load AC output voltage and fr equency of
the. inverted as indicated on UPS panel meters.

4g. u, Q2 Co.z
f<o.S vac(117.6 - 122.3vac)l5~ 555 - .5

/;,~k-
8.+ ~ Close the DC supply br eaker at the associated sw'tchgear.0

/ ."~-

5
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8,+ z./ Ver'fy that battery polar'ty at the UpS is 'n accordance w th Exide
75 KVA UPS manual.

/
4 / y /l5/~v

In''1/Date

8.+ 2-> Close the UPS molded case DC supply breaker.

8.+ ~~ Observe the following:

8.~
z.v! /

8.M
8.~

The CB2 (DC battery br eaker) OPEN lamp denerg'ed and the CLOSED
lamp energ'es.

/>z s

NO EXTERNAL DC lamp deenerg'zes.

BLOCKING DIODE CONDUCTING, BATTERY GROUND, BATTERY DISCHARGE, and
BATTERY UNDERVOLTAGE lamps are deenergized.

8.@ g Measure the DC backup supply voltage at the UPS on the battery input
bus on left side inside UPS cabinet. Record voltage.

7x+f
/ gg Vg Ydc c.&~

8.28 Transfer the test load, which is set at 25 percent load, Q1 amps/phase,
to the UPS inverter output as follows:

8.28.1 Place the transfer control switch in the AUTO RESTART postion.

/ 5/n(~
8.28.2 Yet ify that the "UTIL SYNC OK" lamp is energ'zed.

8.28.3 .Verify that the "No Break Transfer Ready to UPS" lamp is energized.

/ 5//f~>/

8.28.0 PLACE the inverter output circuit breaker (CB3) switch in the closed
position

8.28.5 Verify the following:

8.28.5.1 The "CB-3" closed lamp is I'.
8.28.5.2 The "CB-4" open lamp is lit.



I,

J
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8.28.5.3 NO BREAK TRAiVSFER TO BvPASS lamp energ'zes.
Init'l/Date

8.28.5.0 Normal AC source ammete. N2 indicates increased input current.

8.28.5.5 Charger cutput current meter H8 'nd cates increased current.

8.28 ~ 5 ~ 6 Battery Ammeter HQ indicates 0 amperes ~

/~ra~
/

8 28 5 7 AC output ammeter M6 'nd'cates the same current as the clamp on
ammeter indicating test load current (read at load unit).

8.29 Load test the UPS at 100 Ydc rect'fiet voltage as follows:

With the UPS supplied from the normal AC source, r aise the test
load to 100 percent of r ated UPS capacity (166 amps/phase) in 25-percent
steps (%1 amps/phase), allowing current to stabilize between steps.
measure and record load voltage and curr ent at each step using the
UPS meters. Measure and record full-load output «nverter AC current,
voltage, and frequency as indicated on the UPS meters.

Percent Rated Load

Current

1 Volta e

2 Volta e

jao.
5'no.

5

50$

Xa 7

Xd,K crr75

100$

/4 a.p

jio ~ p

~ SM
caw

(
~cz/>~( ~r r.r/~+-
zc,~»t(i~/rrPs

Volta e /as-S /f.~ 5 /Xo~p

Full load output frequency gl Cu .c7 HZ (59.5 - 60.5 HZ)
g2 o.o33~

8. 30 Heasure and record the full load output phase angle d'fference between
each output phase using the phase angle meter.

2 2'o ~ 2 3 l O I o, 1 3~/~o, / SJ/s)+4
/$ AAt7+L+35

(119 -121o) ca~ e~ gyce/row
'I t

~W~ 3f
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8.31 Operat'onally test the stat'c sw'ch and UPS control circuits at
full rated test load as fo11ows:

8 ~ 31. 1 At tach d'turbance analyzer. to UPS output and mon'tor UPS output
vol tage.

/ $ /'3/8>

8. 31. 2 Manually transfer full rated load" frora the inverter to the alternate
AC supply as follows:

8.31.2. 1 Ver'y that the "UTIL SYNC OK" lamp is 1't.
8.31.2.2 Ver'y that the "NO-BRFAK TRANSFER, TO BYPASS" lamp 's 1't.

8.31.2.3 Place the transfer control switch in the bypass position.~/r
'nitial/Date

'I

8.31.2.4 Release the switch and allow 't to spring back to the,"Manual Restart"
position.

/ <m

8.31.2.5

NOTE: This transfer s load to the bypass source.

Observe the disturbance analyzer printout during transfer. Attach ~ gc('~
pr'ntout to the procedure and nunber it to reference this step number.

8. 31.2.6

I

8.31.3

Read and recor d the total harmonic'istortion with
bypacc cccrcc.

f &4 yg 7r C.c-
rI2 i ','/i w I

3 87' THD rr ( q o.8 ~p
< 5$ THD

(THD) UPS on
~C

~~ c Pc4R f+o)P)

(
Pal ~ po ~Q+ia

/ 5 />c'a

Manually transfer full rated load from the alternate supply to the
inver ter (UPS) as follows:

8. 31.3. 1 Restart the UPS and then verify that the «UTIL SYNC OK« lamp islit
/ > l>8~

- ..rrr, ~i.

~ l 8 IC'rl

Q f -, Ir~ Q'r libel
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8.31.3 ~ 2 Verify that the»NO BREAK TRANSPER READY - TO UPS» lamp 's 1't.~/:/.-
8.31.3.3 Place the»CB-3" sw'tch 'n the closed pos't'on. /; ]./~s.

NOTE: Th's transfers load to the inver er.

8.31.3.4 Obser ve the d'sturbance analyzer pr'ntout during transfer .
pr'ntout to the procedure and number 't to reference this step

pl

Attach
number.~//

8.32 Ver'fy that the block'ng d'ode will not conduct when the DC supply
voltage is raised to 1ap U (shen equal''ng the batterties) as follows:

8.32.1 W'h the UPS supply'ng full load, move the float/equalize switch
on the associated charger to the equalize posit'on.

/ 4/iy/8v

8 32.2 On the UPS DC voltmeter, read the battery 'nput voltage and record.

/$ $' vdc / s r~l-'-

8.32.3 Confirm that the block'ng diode is not conducting by verify'ng the
following:

8 32.3.1 Verify that the battery ammeter on the UPS r eads approximately zero
amps i

/ < /9/e's'
1, A4

8.32.3.2 Read and record the battery current on Data Sheet.

adc ~/./-
8.32.3.3 Verify that the "Block'ng D'ode Conducting" mimic light is not 1't. ~

8.32.4 Return the float/equal'ze switch to the float position.

/fr N

8. 33 Operate UPS off DC power as follows:

~~/ /'*

8.33.1 W'h full rated load suppl'ed from the inverter and the UPS suppl'ed
fr om the normal AC supply, open the normal AC supply breaker at
the switchgear.

5//+~ +
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8.33.2 Read and record the full load DC 'nput amperes fram the UPS battery
ammeter.5'dc / > /3

8 33.3 Obsess ve the d'trubance analyzer pr'ntout during transfer . Attach
printout to the procedure and nunber «t to reference th's step number.

/ 5 JQ

8.33.4 W'th the UPS suppl'ed from the DC sour ce, measure and record full
load output 'nverter AC currert, voltage, and frequency, as ind'cated
on the UPS meters.

Full load AC Output Current 4,7 adc
AC Output Voltage /~o. vac(117.6 - 122.4 vac)
Output Fr equency C o- < HZ(59.5 - 60.5 HZ)

8.34 Simulate an inverter fa'lure with automatic transfer as follows:

8 ~ 34 ~ 1 With the UPS supplied form the DC source, open. the DC supply breaker
at its associated switchgear.

Initial/Date

8.34.2 Observe the distrubance analyzer pr intout during transfer. Attach
printout to the procedure and number it to refer ence this step number.

8-34.3

8 '4.3.1
8 '4 '.2
8.34.3.3

8.34 '.4

Ver'fy transfer by verifying the following:

The "CB-3" open lamp is I'.
The "~" closed lamp is I'.
The "No External DC Closed" lamp is lit.
Verify that the normal AC source ammeter
amps o

5''5/85

g s ~P~

reads approximately zero

8.34.3.5 Verify that the battery ammeter reads approximately zero amps.

8.35'lace breaker CB3 switch 'n the open position.
XQ

.':1:I.,i'~T)VV-"i~ '~~i

i s/sA-
I S'/i<
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8. 36 Ver'fy the transfer control switch 's en the Manual Restart Pos't'on
and complete the follow'ng: ~/:/

8.36.1 Close the normal AC source breaker at the switchgear.

8.36.2 Verify that all alarms are cleared and the aud'ble alarm 's silenced.

~ -AP;
8.36.3

8.36.0

Start the UPS by push'ng the Modu'e On switch.

%hen the DC link reaches open-c'rcuit voltage, close DC supply Circuit
Breaker at 'ts assoc'a ed switchgear, allowing the cnarger to walk-up
to float voltage.

/ erin

8.36.5 Manually transfer the crit'cal bus load to the UPS by closing breaker
C83 ~

8.36.6 Verify that the UPS is supplying the critical bus and Breaker CB4
is open.

/
5/+ne'.

37 Reduce the test load to 25 percent of r ated UPS capacity 'n 25 percent
steps, allowing current to stabilize between steps.

8.38 Calculate inver ter output AC voltage regulation (VR), with the rect''er
voltage at 103 V dc using the following formula:-

NOTE: Show calculation on worst of three phases

UR = VNL-VPL N 100 percent
"NL

Where: UNL = UPS inverter output AC voltage at no load (measured
'n Section 8.15 for rect'ier DC set at 103

VDC)

VFL = UPS 'nverter output AC voltage at full load
(measured in section 8.18.1 for rectif'er DC

set at 103 Vdc) ~ .

Phase i9 I VR= ~>i-~"~<~ S X 100$ =
giN. 5

Q.l
+ 2$ Max

5///5/'Je

IFORM~ ~~ ~
I

'< ~
~

~ ~ ED

~ e

y ya.l+/'CN0
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8. 39

8.40

Step Deleted,

Calculate and record inverter output AC voltage regulat'on (VR),
with the rectifier voltage at 140 Y dc us'ng the following formula:

NOTE:

VR

Show calculat'on of worst of three phases.

VML -VFL X 100 percent
VML

Where: VNL = UPS inverter output AC voltage at ..o load (measured
Sect'on 8.22 for rect'fier DC set at 140

VDC)

VFL =. UPS invei'ter output AC
(measur ed in Sec tion 8. 2g
at 140 UDC)

voltage at full load
for r ect'ier DC set

8.41

Phase

Step Deleted.

VR-" /eNP-S /«5X 100$
epee

d
(+ 2$ Max

~/;/„/er
>D7+

8 42 Calculate and record inverter frequency r egulation (FR), with the
r ectifier voltage set at 103 V dc using the following formula:

NOTE: Show calculation of worst phase frequency regulation.

Frequency Regulation = F FFL X 100 percent
NL

Wher e: FNL = UPS inverter frequency at no load (measur ed
in Section 8.15.2 for rectifier DC set at 103
VDC)

FFL = UPS inverter frequency at full load (measure ed
in Sect'n 8. 18. 1 for rec tifiet DC set at 103
VDC)

8.43

FR = 4~- Co

Step Deleted .

X100$ = O
(+ .833$ Max)

~~g ~ie.<

e/if ee

8 '4

= FNL - FFL X 100 percent
~NL

FNL -" UPS inver ter frequency at no load (measured in Section
8.22 fqq rectifier DC set at 140 V DC)

!'',;;
1~

Where:

Calculate and record inverter frequency regulation (FR), with the
rectifier voltage set at 140 V dc using the following formula:

FR
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X 100' cl
(+ .833 iMax)

Vgn zr~rc~ )o'7+
5'tepDeleted.

NL = UPS Lnverter frequency at no load (measured 'n Section
8.29 for rect'f'er DC set at 140 V DC)

gg/4 l

( 0

8. 46

8 '7

8.48

hi z,.b
42
)3 Z.

(<5$ THD)

$ THD

3

Reduce load to 0 amps in 25$ steps, allowing current and voltage
to stabilize between steps.

Ra'se the test load 10'3» cf rated UPS capacity in 25»'teps, allow'ng
curr ent to stab'1'ze between steps. Commence 24 hour load test.
Choose phase used in calculation in step 8.40 and take r egdiags
hourly and record data on Attachment 12.2
~ sec 5 w»~~p ~o ygi~ ~rgb l2»

s /g/e~
At the end of 24 hour s attach harmonic, d'tort'on analyzer to UPS

output. Read and record the UPS output barman'c d'stort'on with
U PS on normal oo wer . a sf~C

cPlc @vs ~ P///9/ 8 5

8.49 Replace UPS output cables as follows:

8.49.1 Verify that the NO-BREAK TRANSFER, READY-TO BYPASS lamp is lit.
/> /Ysw

8.49.2 Transfer the load to the bypass source by placing the tt ansfer control
switch momentarily in the bypass position. (A spring vill return
the switch to the MANUAL RESTART position)

/ > wvtCh

8.49.3 Open the inverter output breaker (CB3) by placing the

converter

Output
Switch in the open posit'on.

8.49.4 Manually, open the battery breaker (CB2).

8.49.5 Manually, open the AC 'nput breaker (CB1).

/ ry'e

/ Xi~~
8.49.6 After one minute, open A27CB1 and A27S1.

8.49.7 De-energize the AC feed to the UPS at the associated

g.E
~ ~

svitchgeat .



I
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8.49.8

8 <9.9

8 ~ 49. 10

8.50

De-energize the DC feed to the UPS at the appropriate switchgear.

/ r/i~/si

Open CB5 on the alternate supply transformer. / 5//Y"-6

D'connect the load test un't from term'nals E13, E14, E15, and
E16 and reconnect the output feeder cable(s) . ~/k
Read and record elapsed t'me meter r ead'ng. Ver'fy that elapsed
time meter reading has changed from 'ts initial reading 'n Step
8.8.

/ s'/iee-
8.51 Close the AC fe'ed to the UPS at the assoc'ated switchgear. ~/y/s~
8.52

8-53

Close the DC feed to the UPS at the associated switchgear.
5 JY/~~

Ener gixe the associated UPS output panels by closing CB-5 on the
alternate supply transformer.

/ 5 /ye.
8.54 Start-up UPS and transfer output load to UPS.

/ s// j~-
8 '5

((~f p'.zc
7n 9.0

9.1

Ver'y phase rotation to be A-B-C at associated UPS output panels
and record on data sheet.

y/~/&4- Pi8AAc.c r o pj if+ P
uS ~«+ ~ p p"Wr~eC,e e~ai C ~rc~ ~~ni~ / < /'/j/4~gyp'14f 8 P~~j OAA'f0j +cd shot 4+ gg

pcs/CW N8f +~$ Pod'Jvs j/I/ QAsg /LJ 0 PI Pfp~.
ACCEPTANCE CRITERIA Axc=. Ace I ~ Hr ~ ™ s-r'ivl~s-

For UPS rectifier voltages of 103 to 140 VDC, the UPS output voltage
shall be:

117.6 - 122.4 vac (Step 8.15.1, 8.18-1 8 22, 8-29) ~

9.2 The UPS output frequencies shall be 59.5 to 60.5 Hx. (Steps
8.15.2e 8.18+1, 8.22, 8.29) ~

9.3 The UPS output phase separat'on w'th balanced 1oads shall be
119o to 121o ~ (Step 8 ~ 30) ~

9~4 Transient AC output voltage dev'ation, averaged over one-half cycle
shall not exceed +105 (approx. +12 VAC.) or -25% (Approx. -30 VAC)
for . 100$ load appl'cat'on or removal and shall return to with'n
+ 2$ (Approx. 2.4 VAC) within 3 cycles. (Steps 8.31.2.5, 8.31.3.4,.
8.34 ') ~
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9.6

9.7

9-8

9.9

Output voltage regulat'on shall be less than or equal to «2 percent
from no load to full load. (Steps 8.11.10, 8.38, 8.40).

Output frequency regulat'on shall be less than or equal to «0.833
percent of 60 HZ from no load to full load. (Step 8.42, 8.44).

Log'c power supply voltage shall be greater than 16.5 Vdc.
(Step 8.12.3) ~

Tr ansfer t'me < 1/4 cycle (Step 8.31.2.5, 8.31.3.4, 8.34.2).

Total harmonic d'stort'cn ( 5 of he fundamental. (Steps 8.31.2.6,
8-47).

10.0

10. 1

RESTORATION OF EQUIPMEN TC NORMAL STATUS

Disconnect and remove all test equ'ment as necessary.

10 ~ 2

10 ~ 3

Replace panels and doors as necessary.

Systems and/or components shall be placed in a configuration to
support operational and/or test requirements.

11 ~ 0

11 ~ 1

REF ER ENCE

Manufacturers'anuals:

11.2

12. 0

Exide 75 KVA UPS NMP2-E035A (101-710-343-77223), 10/28/81

Uninterr upt ible Power Supply Equipment Speci.fication NMP2-E035A,
Rev. 1 including Addendum 1-4.

ATTACHMENTS

12. 1

12.2

75 KVA Uninterruptible Power Supply Block Diagram

Un'nterruptible Power Supply Inspection and Test Record - 75KVA
UPS

12. 3

12. 4

12.5

Annunciator List

Computer Point List

Test Summary
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ANNVVC ATOR < IST

Locat'on/
Number Descr'ot'on (Name)

For 2VBBWPS1A =

1) Ma'n Control Room Panel
2CEC-PHL852/8852503

2) Ma'n Control Room panel
2CEC-PHL852/8852504

"VPS1A System Trouble"
I

"UPS1A On Battery Po~er"

For 2VBBWPSlB =

1) Main Control Room Panel
2CEC-PHL852/8852513

2) Main Control Room Panel
2CEC-PNL852/8852514

"VPS1B System Trouble"

"VPS1B On Battery Pover"
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ANNUNCIATOR LEST

Locat'on/
Number Descr ''on

For 2VBB-UPS1C =

1) Ma'n Control Room Panel
2CEC-PNL 852/8852523 "UPSlC System Trouble"

2) Main Control Room Panel
2CEC-PNL 852/8852524 "UPSlC On Battery Trouble"

For 2VBB-UPS1D =

1) Main Control Room Panel
2CEC-PNL 852/0852533 "UPS1D System Trouble"

2) Main Control Room Panel
2CEC-PNL 852/8852534 "UPS1D On Battery Power"
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ANNUNCIATOR LIST

Location/
Number Descriotion (Name)

For 2VBB-UPS1G "

1) Main Control Room panel
2CKC-PNL852/8852543 "UPS 1G System Trouble"

2) Ma'n Control Room Panel
2CEC-PNL852/0852544 "UPSlG Qn Battery Po~er"

ke kk
e ~ lr, ek,

'. I ~ .< .t
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CP Ident.
Number Descr'ot'on (Name)

For 2VBB-UPSIA =

I) VBB TC09
2) VBB TC10

"UPS IA System Tr ouble"
"UPSIA On Battery Power~

For 2VBB-UPSIB "-

I) VBB TC11
2) VBB TC12

"UPS1B System Trouble"
"UPSIB On Battery Power"

For 2YBBWPSIC =

I) VBB TC05
2) VBB TC06

"UPS1C System Trouble~
"UPS1C On Battery Power"

For 2VBB-UPS1D =

1) VBB TC07
2) VBB TC08

"UPS1D System Trouble~
"UPS1D On Battery Power"

For 2VBB-UPS1G =

1) VBB TCO1
2) VBB TC02

"UPS IG System Trouble"
"UPSIG On Battery Power"
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NIAGARA AOHA'~< PONER CORPORATION
4iP 2 ~

FIELD REVISION FORM
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AUTHO
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SSS(i applicable)
date E-t> M2.. M A date
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date JTG mt'o.
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NIAGARA MOHAWK POMER CORPORATION

;iiP2

FIELD REVISION FOR-'f

TEST FOLDER NU~SER

/au /5rur/ 7 5 i
FRF NO.

~. OO+ l ~ OOQ - P

PROCEDURE REVISION REQUIRED ~ ves gp
DESCRIPTION OF CHANGE

CLAa3OA Lg

c- >lewd a y
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date 5-A-Lb 2. date
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RE ST REQU RED specify DR No.

REVISION INCORPORATED (if applicable) date





NIAGARA '.fOHA4K PO>ER CORPORATION
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FIELD REVISION FORq

TEST FOLDER 4U'GER
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8.31

Q ~

'ESTiOLuER ~
z, uD'R Er P»~

Ec;ipment Name
~ < V6i) u /i)rC

Equipment hlark p

Oper at'onally test the static switch
full rated test load as follows:

S . ".07 1 .. C 3

0
V V ~

~~«cr ~i
~Cc:

and UPS control <'cu ts at

~ 3 ~ " ch d'sturbance analyzer to UPS output and mon'to UPS
voltage, +~(h~ r ca-c a~

rw er-

8.,31.2., Manually- transfer full rated load from the inver ter to the alternate
AC supply as follows:

8.31.2..1 Ver'fy that the "UTIL SYNC OK" lamp 's lit. ~r//-
8 31 ~

2' . Ver'fy that the "NO-BREAK TRANSFER, TO BYPASS" lamp 's l't.

8.31.2.3 Place the transfer control sw tch in the bypass pos'tion.

/
Ini ial/Date

8.31.2.4 Release the switch and allow 't to spr'ng back to the "Manual Restart"
posit'on.

NOTE: Th's tr ansfers load to the bypass source.

8.31.2.5 Observe the d'sturbance analyzer pr intout dur'ng transfer. Attach
pr intout to the procedure and number 't to reference th's step number.„

8.31.2.6 Read and record the total harmonic d'stort'on w'h (THD) UPS o,.
bypass source.

02
Q3

< 5$ THD

f'~ '

THD

8.31.3 Manually transfer full rated load from the alternate supply to the
'nver ter (UPS) as follows:

8.31.3.1 Restart the UPS and then verify that the "UTIL STNC OK" lamp is
.lit.

'NCONTROLLED COPY

'literary Prior To Use

Verlfled By ate
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8.31.3.2 Ver'fy that the »NO BREAK TRANSFER READY - TO UpS» lamp ' 1't.,
-.bl'"

i ~m'4/a;

8.31.3.3 place the "CB 3" sw'tch in .he closed pos't'on.
I

NOTE: Th's transfers load to the inverter.

/ ra'/

8.31.3 0 Observe the disturbance analyzers pr'ntout dur'ng transfer. Attach
pr'ntout. to the procedure and number 't to reference th's step number..

8. 32 Ver'fy that the block.ng d'ode w'll not conduct when the DC supply
voltage is ra'sed t 1AO V (when equalizing the batterties) as follows:

8.32 ~ 1

8.32.2

With the UPS supplying full load, move the, float/equal'ze sw'tch
on the associated charger to the equalize pos't'on.

jgz~J
>fir /

par<
On the UPS..DC valtmeter, read the batter V tnput veltate and reeard.~vy

vdc

8.32.3

8. 32.3. 1

Confirm that the. block~kg d'ode 's not conduct'ng by verify'ng the
following:

Ver'fy that the battery ammeter" on the UPS reads approx'mately zero
amps e

/

8.32.3.2 Read and record. the battery current on Data Sheet.

A adc

8 '2
t

CO
m ~ 32

db

04133
pV CD

CO

> om

3;3 Ver'fy that the»Blocking D'ode Conduct'ng" m'm'c l'ght ' not l'.

Return the float/equalize s~itch to the float pos't'on.

Operate UPS off DC power as follows:

With full rated load supplied from the inverter and the UPS suppl'ed
fr;om the normal AC supply, open the normal AC supply breaker at
the sWtchgear.
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8.33.2

",,'lP2

-.'>0".! . JO3
e.eV ~

'I 4 A

+~~CA~t ) Ce 7
iaaf 23

Read and record the full load QC input amperes from the Upg battery
ammeter.

8.33. 3 Observe the d'strubance analyzer printout dur'ng transfer. Attach
printout to the procedure and nunber 't to reference th's. step number.

/ vA'8

8 '3.4 W'h the UPS suppl'd from the DC source, measure and record full
load output 'nverter AC current, voltage, and frequency, as 'nd'cated
on the UPS meters.

8.34

Full load AC Output Current / 7O ad<:
Ac output vclta<e ece.a vac(117.6 - 122.4 vac)

(59
(p g,<aV) ap vp L 'p~ r]y~) / ~sAr

S'mulate an inverter fa'lure w'th automatic transfer as follows:

8.34.1 With the UPS suppl'ed form the DC source, open the DC supply breaker
at its assoc'ated sw'tchgear.

/ ~ ~ c'2

Initia 1/Da t e

8.34.2 Observe the d'trubance analyzer pr 'ntout during tr ansfer. Attach
printout to the procedure and number 't to r eference th's step number.

/ ~A

8.34.3 Ver'y transfer by ver'ying the following:

\j

c

O

8.34.3. I Lce "CB-3" open lamp 's 1't. / 2<'< j

/8.3

f34
(53

=3
C3
r8 34
«I

35
U.-

The "CB-4" closed lamp ' ''t.~ 3.2

;he "No External DC Closed" lamp is 1't.~ 3 ~ 3

Ver 'y that the normal AC source ammeter reads appi oximately zero
am ps ~

~ 3 ~ 4

Place breaker CB3 switch in the open position.
I'g,

3.5 Verify that the battery ammeter reads approx~~ately zero amps.

/ WMSp





8. 45.

NL = UPS 'nverter frequency at no load
8.29 for rect''er DC set at 140 V DC)

X 100S = +/< S

(+ .833S Max)

Step Deleted.

=8 ~ "-071.00'3

(measur ed in Sec t ion

(5<~ J //~~ ~Pc '7

va .Arm-+/& p4(-~

8.4& Raise the test load 100S of rated UPS capacity in 25S steps, a1low~mg
. current" to stab'l'e between steps. Commence 24 hour 1.oM. test .

Choose phase used in calculation 'n step 8.40 and take readings,
hourly and record data on Attachment 12.2

/
8-47 At the end of 24 nours attach harmon'c d'tort'on analyzer to UPS

output. Read and record the UPS output harmon'c d'stort'on with
UPS on normal power.

8.48

S THD
h,2 AJ A
93

(<5S THD)

Reduce load to 0 amps in 25S steps, allow'ng current and vol tage
to stabilize between steps.

8. 49

8.49.1

Replace UPS output cables as follows:

Verify that, the NO-BREAK TRANSFER, READY-TO BYPASS lamp 's l't.
u

8.49.2 Transfer the load to the bypass source by placing the transfer control
sw'en momentar'ly in the bypass pos''on.. (A spring w'll r eturn
".he swi ch to the MA<VUAL RESTART pos't'on).

O:. 0
'C

Xl49
G
P~ 49

Pl
QP49

Fn g49
CD

Manually, open the battery breaker (CB2) .

5 Manually, open the AC input breaker (CBl).

6 After one minute,.open A27CB1 and A27S1..

7 De-energize the AC feed to the UPS at the associated switchg ear

/fwe/

3 pen the 'nverter output breaker (CB3) by plac'ng the Iaver ter Output
Sw'tch 'n the. open posit'on.





S ~ '".971. 303
Rev, 0

'V ~ y J
lg'~Pl Clf A

8,49.8 De-energ'e the DC feed to the UPS at the appropr'ate sw'chgear.
e dt ~

/

8.49.9 Open CB5 on the alternate supply transformer.

8.49- IQ D'cannect": the: load . test un' from terminals El3, E14-, E15,. and..

E16 and reconnect the output feeder cable(s).
/ g I8p

8.

50'.51

8.52

Read and record elapsed t'me meter read'ng. Ver'fy that elapsed
t'me meter reading has changed from 'ts initial reading in Step
8.8.

z~/K ~' 1/Y.si

Close the AC feed to the UPS at the assooiated saitehaear ~/ P~</e

Close the DC feed to the UPS at the assooiated saitohdear.

8.53

8.54

Energ'ze the associated UPS output panels by closing CB-5 on the
alternate supply transformer.

/ P spa'A

Start-up UPS and. transfer output load::to UPS.

/<r~
8.55

9.0

Ver'fy phase. rotation to be. A-B-C at..associated
and record on 'data sheet.

~ a

ACCEPTANCE CRITERIA

For UPS rectifier voltages of 103 to 140 VDC, the
shall be:

UPS output panels ~fCde)

~a aoe /Can/m n r~a-~
All)l / /~red SC >

va rC'f~

Vq/~/-
UPS output voltage

. 117.6 - 122.4 vac (Step 8.15.1, 8a18.1t 8 22a 8e29) ~

The UPS output fr equencies shall be 59.5 to 60.5 Hz. (Steps
8 ~ 15 ~ 2a 8 18 ~ 1 ~ 8 ~ 22a 8 29)

The UPS output phase separation with balanced loads shall be
119o to 121o. (Step 8.30).

Trans'ent AC output voltage deviation, averaged over one-half cycle
shall not exceed +105 (approx. +12 VAC.) ot »255 (Approx. -30 VAC)
for 1005 load application or removal and shall return to wit~t
+ 25 (Approx. 2.4 VAC) within 3 cycles. (Steps 8.31.2.5, 8 31-3-4 ~ .

8 ~ 34 2)e '-8
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9.5 Output voltage regulat'on shall be less than or equal to «2 percent
from no load to full load . (Steps 8. 11. 10, 8.38, 8.40).

9.6

9-7'.8

9 9

Output frequency regulat'on shall be less than or equal to «0.833
percent of 60 HZ from no load to full load . (Step 8.42, 8.44).

Log'c powerrsupply voltage shall be greater than 16.5 Vdc.
(Step 8.12.3) ~

Transfer t'me < 1/4 cycle (Step 8.31.2.5, 8.31.3.4, 8.34.2}.

Total harmon'c d'stort'on < 5$ of the fundamental. (Steps 8.31.2.6,
8.47) .

10.0 RESTORATION QF EQUIPMENT T !10RMAL STAT'S

10. 'I D'sconnect and remove all test equ'pment as necessary.

10.2 Replace panels and door s as necessar y.

10. 3 Systems and/or components shall be placed in a configurat'on to
support operational and/or test r equirements.

11.0 REFERENCE

Manufacturers'anuals:

Exide 75 KVA UPS NMP2-E035A (101-710-343-77223), 10/28/81

11.2

12.0

Vn ' ter r upt 'le power Supply Equipment Spec' ication NMP2-E035A,
Rev. 1 including Addendum 1-4.

ATTACHMENTS

12.1 . ?5 KVA Un'nterrupt'ble Power Supply Block Diagram

12.2 Vn'nterrupt'ble Power Supply Inspection and Test Record - 75KVA
UPS

'I2.3

12 4

12+5

Annunc'ator I 't
Computer Point List

Test Summary UNCQNTRGLLED COPY
Verify Prior To Use

Verified By y et





Test Fo =' ~ 7 9 - «'-
Equ'ent Z u/&;3 —Cc~irC

Equ'pment Mark No. z.>z.3 - ~~-rc

V'iV)
QQ I Q3

5~v
At t'Gc',.ment

Reference Documents

UNINTERRUPTIBLE POWER SUPPLY
INSPECTION AND TEST RECORD

75KVA UPS
C~O3'~Pt VX(~~1 VX' <S 7Vt <X Rev., ~ay

Rev.
Rev.

UPS'Nameplate- Data Hark 8- z vrsrg- z ~src
Ser'al tP- RL 7722 - U

8.46, 24 Hour Load. Test

—Take Read ngs on Phase

T m Volts Am s T'me Volts Time Volts Am s

8.55 Phase rotation for UPS output panels after removal of test load
cables:

Panel Number Rotat'on

Z
cn 0
V

C

0
P10

(/lQl

U
C

TEST E UIPMENT
ll 5/cowafR

ATE NOo

d 59'B

CAL. DUE DATE
0 7dC
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