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1.0 PURPQOSE

2.0

3.0

4.0
4.1
4.2

4.3

This procedure establishes a method for verifying that the uninterruptible
power supply (UPS) conforms with referenced drawings and is capable of
performing in accerdance with specification requirements in all wmedes
of operation.

SCOPE

This procedure will test the Uninterruptible Power Supply (UPS). This
includes testing the alternate supply source A,.C. Power Transformer and
regulator as well as the uninterruptible power supply itself. This procedure
is designed to test all five 75 KVA UPS. These may be tested ia any
order. Although it is advantagecus to test the regulated alternate power
3ource equipment and the UPS at one time this is not a requirement for
acceptability of this procedure.

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) including
starting the unit up and verifying the mimic 1ight indication. 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 there
i3 no loss of load. For full load operation a temporary load bank will
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 annunciation
from the UPS will be verified as it occurs as well as unit installed
meter response, For any unit installed meter that s past calibration,
out. of calibration or in some way inoperable a portable pilece of test
equipment may be used as long as the model of the equipment and the manner
in which it i3 used is recorded on the test summary. It is assumed that
if a wmeter is inoperable, the portable meter will be connected as close
to the actual installed equipment meter connection as is possible.

The end of the test will include a 24 - hour locad test of the UPS. Upon
satisfactory completion of the test the test load will be removed and
the unit put in service.

TEST EQUIPMENT

Megger; Biddle Model No. 21359 or equivalent
Digital Multimeter, Fluke Madel HNo. 8060A or equivalent

Knopp, K-3 Phase Sequence Tester or equivalent,

p— ot
0} 22D T T,
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4.4, Phase angle meter, Dranetz Model No. 314 or equivalent
4.5 Dranetz Model 626 Jisturbance analyzer or equivalent
4,6 Thermcmeter, capable of reading 320F to 1040OF
4,7 Three phase load bank suitable for 75 KVA.

4.8 Harmonic distortion analyzer, Hewlett Packard Model 3394 or equivalent.

4,9 For 7S5KVA UPS testing, clamp-on ammeter capable of reading at least 225
amps.

4,10 Hewlett-Packard H.P. 3400A, or equivalent,

5.0 PREREQUISITES

NOTE: This procedure is written for testing five 75 KVA uninterr-
uptible power supplies the individual UPS may be tested in
any order. Therefore prior to testing a particular UPS not

. all prerequisites listed below need to be satisfied. Only
those prerequisites that directly apply to the particular UPS
being tested need to be satisfied. Indicate "N/A" (non-applicable)
on those that do not apply.

5.1 No preliminary tests are required to be complete prior to performing
this test, .

5.2 No special environmental conditions are required for this test.

5.3 Permanent plant power i3 connected to and supplying power to the following

equipment:
5.3.1  For 2VBB-UPSIA: o Initials/Date
1)  2VBB-PNL301, BKR #1 | v/
2)  2NJS-USS5, BKR #8-D Y/
3)  2BYS-SWGOO1A, BKR #2-C - o/a 7
5.3.2  For 2VBB-UPS1B:
1)  2VBB-PNL301, BKR #2 pla /
2)  2NJS-US6, BKR #4-B : o a7
3)  2BYS-SWGOO1B, BKR #2-C. ofa 7
5.3.3 For 2VBB-UPSIC: '

1)  2LAT-PNL300, BKR#SUB~FZED /
2)  2NJS-US5, BKR #4-D /
3) 2BYS-SWG001A, BKR #2-D Y /

Ropper T CRAVIAL — ‘)

RN e
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5.3.4%

5.3.5

5.4

5.4.1

5.4.2

5.4.3

5.5
6.0

6'. 1

" 6.2

6.3

CB #4 on the particular UPS is closed.

- NMP2
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For 2VBB-UPS1D:
1)  2NJS-MCC006, BKR #8-A 4 ufn !
2)  2NJS-US6, BKR #6-C Y
~3)  2BYS-SWG0O01B, BKR #2-D Yy
For 2VBB-UPSI1G: . Initial/Date
1)  2VBB-PNL301, BKR #7 wfa /
2) 2NJS-US6, BKR #6-D Y/
3) 2BYS-SWG001C, BKR #2-C D/A_7

System Status

. e
Note any temporary mcdifications on the particular UPS under testng;\

in the test summary and indicate their effect on the test.

oty 1 Al /S s

Ver3¥fied By Date

Verify from Attachment 12.3 that the annunciators for the- particular
unit under test are in service. Note any exception to this on test

summary.
R ,J 62—647' / snés/A*S'

Vert¥fied By Date

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

test summary.
i ) Cler /  shsfes

V&rified By Date

P

v
LY

There are no other prerequisites required for- this test,

INITIAL CONDITIONS

"CB #5 on the alternate supply transformer is open.

9245 A4_4ZJ£%?, / 5743)4if-

Verified By " Date

4

)avf‘,/ 622455’ / S'/Cs/@i‘

Vérified By Date

¥

CB #1 and CB #2 on the particular UPS are open.

ar | L& 1 5)ifer

Vertified By Date
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6.5

6.6

7.0
7.1

7.2

1.3

T.4

7.5

7.6

8.0
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The three phase load bank is connected to the UPS output terminals
E13(neutral), Ei14(Phase A), E15(Phase B), E16(Phase c).

y A A’ éf.eﬁézf / 5}/33/(¥7'

Vert/fied By . Date

The normal source feed breaker is closed on the applicable switchgear

or panel.
At ] O b ;s fes e

Weritied By Date

The D.C. source feed breaker is closed on the applicable D.C. switchgear.

At ) L I

Verified By Date

PRECAUTIONS & LIMITATIONS

Do not work on UPS output bus ;ithout shutting off iormal, alternate
and backup D.C. power to unit (taking readings on bus with voltmeter
does not necessitate open input power). .

In case of smoke, fire, electrical shorts or other circumstances
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 #1)

Do not open CB #5 on alternate supply transfbrmer with A27CB1 and
A27-Switch #1 closed.

Enaure to all personnel involved in the test understand that there
are multiple feeds to the UPS, where they enter and how each should
be isolated.

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

Applicable safety precautions, as outlined ia the NMPC Accident
Prevention Rules. apply. Record applicable mark-up numbers on test
summary. .

PROCEDURE

NOTE: All percent (%) of full load values required in this procedure
are approximate. The load bank used is not a continuously
variable unit - it i3 energized in distinct steps of appro-
ximately 41 amps for each breaker closed.

¥ "" ":\'5 r
‘i@\}s? ':!\—ﬂ ‘-" -u —'% ?2:}?:-3?
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8.1

8.2

8.3

8.4
8.5

8.5‘ l,

8.5.2

8.5.3
8050"‘
8.5.5

8.5.6

8.5.7

8.5.8
8.5.9
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NOTE: Where the actual measured values are out of tolerance
the recorded values shall be- "As Left" values, Note in
the test summary when adjustments are made.

NOTE: Record all test equipment data on Attachment 12.2 as each
item of test equipment i3 used.

Step Deleted.

Verify all UPS meters are calibrated or attach temporary test meter(s)
as- necessary and note M&TE No., Cal. Due Date, and manner it was

used in test summary.
)?-v!(,/ % / 5 /:/5’7"'

Aerified By Date
Equipment Mark # 2ZVUBR= apPs )
KvA 7> }Kvii
. AC Input S75 vac
- DC Input T3 vec
AC Qutput t2o/208 yAC

Serial #77223 =3 -

Step Deleted.

Perform a visual inspection of the UPS as follows:

-

Visually verify the exterior of the UPS and associated transformer
/regulator for proper installation. M}aW(Qc)x-wr T et

. P/ St

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

No loose tools within UPS. ’ 9" / {//%f
UPS interior clean and free of debris, , . N 4 s‘/s)éh’ ‘
Wire terminations tight. ne | Shsfer
"Cables tied properly. ‘ 2= / 5‘/5/31"

No evidence of overheating or other mechanical damage.

ge / 7/5/9:‘

Circuit boards are properly secured. ve. / f//:.r/s-r'

Ventilation filters are clean and secured properly,

-/I e / f/!’/w

A - AFAST N
@?ﬁﬂa LR NEY!
T I ."‘?:‘3: 55 3wl )
Had Lo id88y da895
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Initials/Date
8.5.10 Replace all removed dcors or inspection panels. 4./ ;//%‘5'
8.6 Read and record the ambient air temderaiure in the vicinity of the
UPS and transformer/regulator.
myre* e 2Llo¥ . e
Cne puE 9/1'9/8.: 7/  ©°F 4<.  / _7‘//'.':/!)’
8.7 Verify continuity of the UPS 3round ing connection by using-a multimeter

on resistance scale and obtaining a resistance reading of approximately
zero between the UPS housing and the nearest plant ground.

g/ Sl o/ks

8.8 Read and record the elapsed time meter reading.
/0. 8 HouRS )9 / fASA’S'
8.9 Check Normal AC supply voltage and phase rotation as follows:
8.9.1 ° Read and record the AC input voltage at the line side (top) of CB
#1 within the UPS. P SEE TEIT Stwrmpmry 75§
E'\ eo8.1 g5tk
1-2_6/¢, 5 vac, 2-3_&/5.5  vac, 1-3 vac, _ 4c /73 /05
MmATE M e 7155 (575 : 10%, 51705 to 63205
CAL oug ~ 1rel8s ,
N 8.9.2 Attach phase sequence meter to top of CB #1 within UPS phase A to
6 C, Left to Right, & Read record phase rotation.
Rotation R Bc (ABC)., » Sce T&T |
rrd TE ™ MT 20072 “"'"’nn?l’? 9e / s/rfes
e Bue - Slhe/es -
8.10 Check alternate AC supply voltage and phase rotation at the assoclated
transformer/regulator as follows:
8.10.1  Read and record voltage at the transformer/regulator input breaker
CBS.

1=2 g/a.z vac, 2-3 é£7 o) vac, 1-3 &LoB.[ vac, u< /;/:7/&{

e - zc _;:375 vac & 10% - 517.5 to 632.5 vac)

Cae Dug = 1fielBi
8.10.2 Attach phase sequence meter to top of CB#S at transfomer regulator
Left to Right read phase Rotation . A4E&C (ABC) .
YT E = Py 2467 “ —- —
ene pue - s/ul sy . . r"" / ’/'43/6‘3

8.'11 Test the alternate AC supply transformer/regulator as follows:

8.11.1 Close the alternate AC supply breaker CBS at the transformer/
regulator.
% . / .gés/ &
*

EH T‘J”*WJ'
g 1ty e
3 & 4449






8.11.2

8.11.3

| 8.11.4

8.11.5

: 8.11'6

8. 117
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Ver*fy that there are o unusual sounds or odcrs coming from the
transformer/regulator. .
M/ 5743A§f

L4

Using the H.P., 34004 read the alternate AC supply voltage phase
to neutral on the line side (top) of CB #3 within the UPS.

1-N_/2Z/ vac, 2-N /22 vac, 3-N_/2/ vac, 4< /5A3/=‘f
- (120 » 2%, 1i7.5 - 122.4 vace) e — eI 00

CNC pDwE .~ ///L/33
NOTE: This is regulator no-load voltage.

Read and record the alternate AC supply phase ratation on the line
side of CB #3 within the UPS. Attach phase sequence meter to top
of CB#3, Left to Right & read phase rotation,
Rotation p-Ye= (ABC).
I dTET ne7 2007 <. ! sHa/es

cne vus =  shi/tT -
Set the test load bank to 25% of rated UPS capability (41 amps/phase)
by closing one breaker on load unit distribution panel.

mjﬁ / shs/#~

Verify that the UPS bypass circuit breaker - CB 4, *s closed to
energize the test load from the alternate AC supply.

e / f,é/m’
Disconnect power cable to the motor operator on CB-4.

_ we / {/3 83
v

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 voltage phase to neutral, and
current at each step using clamp on ammeter and H.P.-3400A.

» 270/
H/an- oue - 1leler

8.11.9

. I~ 5'//3/&5’

- Reduce the test load to 25 percent of rated UPS capacity in 25 percent

steps, allowing current to stabilize between steps.

;S / 72/3&5"

s

q
7 7Y b d S S q‘“.f'. « "1\ Leny
O GesaaT) N
g:‘i‘.“f? SEEG G Taa b
Hada 33 IR ;

&
=
G

%

cr(;"“"o - QA Percent Rated Load 5,\,-"""'—’
moTE TTC ‘;"j,’ 25% 50% 75% 100%
cac-  1/e/s Current (Clamp On) ¥3.5 88,0 | /32.5 | 175.5
wi i iv7 Z‘-’é‘f—fsr Phase A Voltage (H.P.3400A) /27 12/ 720 | Jzo
cne=  18/r2/95 Phase B Voltage /22 Y EX2 /72/ 12/
Phase C Voltage /727 222 120 2o
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8.11.10

8.12.1

8.12.2

8.12.3

8.12.4

8. 12'5

8.12.6
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Calculate and record voltage regulation. (VR) of the transformer/
regulator using the formula:
NOTE: Show calculation on worst regulation of taree phase.

VR

VNL -VFL X 100 percent
VNL

Where: VNL

Transformer/regulator voltage at no load
(measured in Section 8.11.3)

Transformer/regulator voltage at full load
(measured in Section 8.11.8)

VrL

VR=__/2/ - Jzo X 1003=0.8 _  (x 2% Max) 7y /13097

1/ -
Start up the UPS, as follows:

v EnI e NW
)

107

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

Place the transfer control switch on the UPS control panel in the
MANUAL RESTART position. fe s/6 5

Place the CB3, OPEN/CLOSED switch on the UPS control panel in the
OPEN position,

e/ ;//3/&7’
Initial/Date

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

(+) 719.8 vde (=) 20.05 vde . )1/ e
(>16.5 vde) (>16.5 vde) i
- s
mdre ‘Z?.?Z.. s

Close circuit bﬁ@?&e?“fé%ca1 and place control switch A27-S1 (located
on A27 panel in the rear of the UPS is in the ON position.

g /Syégdrr

Verify the following status lights:

1)  "CB-4 Bypass Breaker" closed light is 1lit
2) "CB-3" open light is 1lit

3) "Bypass Input" light is 1lit

4) "Critical Bus" green light is lit

g /| S35
v

Push the lamp test button on the card cage alarm card (A13A21) and
verify that all alarm lamps on the card light.

10 2 rf/:r/*:’

’ ana
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8.12.7

8. 12’8

8.12.9

8.12.10

8.12. 11

8.12.12

8.12.13

‘8.12. 14

8.12.15

8.12.16

8.12.17

8.12.18
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Verify that the alarms are unstored when button is relea;ed.
kd / )f// .%' 5

Push the lamp test buttom on the static switch control card (A13A34)
and verify that all alarm lamps on card light.

ye. [ S/s)es

Push its associated reset bhtton on card and verify all lamps are
reset to original state.
9e [/ 5/45/957

Push the lamp test button on module control panel and verify that
all status and alarm lamps on the control panel light.

ne | _Sh/es
ﬁelease pushbutton and verify that all lamps reset to original state,

e/ s/ s

NOTE: Push horn silence button as necessary.

Verify that the MODﬁLE OFF lamp is energized.
| | S/

Verify that the Normal AC Source Voltmeter M1 indicates 575 V +
10% (517.5 - 632.5 vac)

/0 vac ge. /| 5 )/

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

v 7&. / 5741y4b7

Verify the following status lights:

1)  "Module - Off"™ lamp is 1lit. - we | Shsfer
2) "CB-1" closed lamp is 1it, , ./ S/
3) "Module ~OK" lamp is 1it. o/ /e

—_— /A1) A

Reconnect the power cable to the motor operator on bypass breaker

e s 1 _sphafer

Depress the MODULE ON pushbutton.

g ! 5}4;1w4;f‘

Observe the following sequence of events:

i
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8.12.18.1

8.12.18.2°

8.12.18.3

8.12.18.4

8.12.18.5
8.12‘18'6
8.12.18.7

8.12.18.8
8.12.18.9
8.12.19

8.12.19.1

18.12.19.2

8012019-3
8.1 /Y

* 8 T4

3./
8. Bt

/2%
80'1-“"'2

NMP2
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P4
MODULE OFF lamp deenergizes. ) N/ 5//’/é’/

DC Voltmeter M3 slowly increases to 103-140 VDC. ‘f, 5//’/"”/ 65_&'
. / T e bornstt,

AC Output Voltmeter M5 increases to 120V + 2%. (117.6 - 122.4 vac)

/20.7 vac | | e / 5//3/é>’

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

Battery Ammeter M4 indicates 0 Amperes, s / 5/rs/9~’

AC Output Ammeter M6 indicates approx. 41 Amperes. 4« / ://'3/‘ /
2% a8

Charger Qutput Current Meter M8 indicates current flow. ?-:\qu;ﬂ_r

ger [/ -"//3/87

R 7
MODULE ON lamp energizes, e /L{//s/v;"
NO BREAK TRANSFER READY, TO UPS lamp energizes. we / 3'/1'3/9;"

Verify the following status lights:

nCB2" open lamp is 1it. we / shates

"No External DC" lamp is 1lit. ’ N Y

"ytil, Sync OK" lamp is 1it, . T e T s

b

FRA® €3.002.003~ 1 F<.

Adjust UPS rectifier DC output voltage to 103 VDC + 2 volt:s.V Record

the nof’load ¥RS.rectifier voltage. _ (:;' GZ;Z%ISZ‘I'
mere T 725 04.' pig
/0S.8 Vde <¥e  sed- wholis . Y 1 5/i5/k5
7

Verify ‘that the UPS control module will automatically restart when
transfer control switeh is in the "Auto Restart" mode as follows:

Place the transfer control to "Auto Restart®™ position.:

4. / 5//‘3%‘1"

On the control module panel push the OFF position,

M. [/ fi/n/é-f'

v A
& P
N -~ - —ap
3 !"1 ..’li‘l‘ LN v ‘! . s
PRl gl : : oo
\,‘-: 4-:; < ".-'.'-!' : ﬂ
-l LY % H
duta/ Wil o d
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133 ‘ .
8. T3 Verify the following status:
13.3.]
8. 1St Module OFF lamp is lit, we, / 5//'}/67‘
1313'L o
8.44+3+2 AC output voltage decreases to zero, vwe. / r/,s/sf
Verify that the UPS autcmac‘ca‘ly restarcts after a time delay (Appro-
Ximately 40 sec.) as follows:
4 13.9.1
/‘,, /2 8. Mt Rectifier/Charger "Walks Up" to approx. 103 V dec / X Sée Spl;lr/»n.
73. 4. & ’
8. H=4-2- AC output frequency returns te 50 Hgz, g~ / 5/42/‘:’
IX Y3 i
8. Hl+3 AC output volts returns to 120 V ac. gc. / 5/r3 feri
13, 4> "
8. Wizt "Module~On" lamp relights. . ve. / 5/:3427‘
8.15 Check UPS no-load output voitage and fequency as follows:

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

1 ¢27.%5  vac, 2 /2/-9 vac, 3 /2/.0 vac, Y /5'//?/:’:’

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

34 bo.0 )
8B fo.o 74 ;,”’54 :
RC 40,0 HZ g ne ] shafes
(60+. .595-60532) ;
8.16 Verify that the UPS output and alternate (bypass) supply output
are "in phase" as follows~ .

8.16.1 Withiu 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. ot " g2r¥

A-A 8.0 vac cne pus= whofss

B-B 1.5 vac (£ 10Vac) / _

C-C 4.1 vac : 73/&5
8.17 Transfer the test load which is at 25 percent load (41 amp/phase)

to the UPS inverter as follows:

qe / 7’/ /3/é'f-

8.17.1 - Verify that the "UTIL SYNC OK" lamp is energized, K¢ / ;/13/4"
\3

PFRAMT. O AT
| he _' .ot s )
)ﬁ\ !g “‘ ’z : wx'f ': 'l'i - - ",.‘s"y fj’
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8.17.4.2
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- 8.17.4.6
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Verify that the "No Break Transfer Ready to UPS" lamp i3 energized.
g | SOl

PLACE the inverter output circuit breaker (CB3) switch in the closed
position, ‘ .
g/ sy -

Verify the following:
ge [ 3/ys/b5

/S /rsfes
/ fzﬂ:/45"

Normal AC source ammeter M2 indicates increased input current.

The "CB-3" closed lamp is 1it.

The "CB-4" open lamp is 1lit. . Vo

yh

NO BREAK TRANSFER TQ BYPASS lamp energizes. e

e [ Slrs/oT
. 7
Charger output current meter M8 indicates increased current.
ye 1 S0
Battery Ammeter M4 indicates 0 amperes, 9,/ ,-//;(@'

. V4
AC output ammeter M6 indicates approximately the same current as

the load test unit,
' de | Sls/o5
V4

Load test the UPS as follows:

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.

(120 » 2%, 117.6 - 122.4 vac)

iy W

Percent Rated Load ] 5“,,«"?‘:5,7'
25% 50% 75% 100%

S o) X RERD Loy
Current 4/3.0 80_35,‘43 zs=13e| 404 Cl-m'-/‘ .-
‘ . | s0s/ve R

b1 Voltage 727-3 /t/.0 /20,8 | [20.5 7o w Lo

7Cele
H2 Voltage £22(.0 1208 [20.5 ]Z29-0 73
. me7e™ ~(cncoe
D3 Voltage /2/.0 /20.9 720.6 | )ro0.§ T rrt  fe

xe 7230 (10/s7/e
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Full load f‘requency q1 Lo L HZ (59.5 - 60.5 HZ)
QZ Lo, HL

Q3 éﬁ;o HZ
. Yo | 5/3/eT

8.18.2 Decrease load to 0% in 25 percent steps allowing current to stabilize
between steps.

/o< / 5'/;/&,’

8.19 Manually transfer load to the alternate AC supply as follows:

8.19.1 Verify that the "UTIL SYNC CK" lamp is 1lit, Y/ 5//?/&”

8.19.2 Verify that the "No-Break Tranafer, to Bypass" lamp is 1lit.
Y/ 7/}/@’

8.19.3 Place the transfer control switch in the bypass position,

% /J/:»A’J

8.19.4 Release the switch and allow it to spring back to the "Manual Restart®
position,

' :)4— / f/sé»‘

8.19.5 . Move switch "CB-3" to the open position. ‘76- / 5‘/3/-'*:‘

8.8Q *% Restart the UPS &

4e—vpc_.—1—veh~§- RA 85,007 693=2
1 /’ez/ z AP s %/;/né,-

L JAPTOT up; .- (rex FRE €3.007% 003=2  yeallsfinhs)
8.‘8{7' Measure and record the No-Load UPS rectifier output voltage.
more " 2257 -

[H0./1¢ Vdc cre ouc = wbofd3 Y<, /a/aéf

8. 3%1.1 Heasure and record the No-Load AC output voltage and frequency of
the inverter as indicated on UPS panel meters.

Ql__J20.5 , 02 szo.5 | K3__/2o.S vac(117.6 - 122.3vac)
a1 éo. 9, Q2 &o.0 » 3__go.0 HZ(59.5 - 60.5HZ).

)yc. / >/‘$/é(

8.a3 2°  Close the DC supply breaker at the assoc*ated switchgear.

\f ‘ / 7//3/”




Y




6 9 8

38783
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8.a5 2>

8,2Q.1J/

8 J26vi-
XA

8.2+
P 5

8.263
24.%

8:811;;
8.28
8.28.1
8.28.2
8.28.3

8‘28.“

8.28.5  Verify the following:

8.28.5.1

8.28.5.2 The "CB-4" open lamp is 1it. |V
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=

Verify that battery polarity at the UPS is in accordance with Eiide
75 KVA UPS manual.

/
Yo 57/3/@9’

Initial/Date

Ve ) spsfer

Fa

Close the UPS molded case DC supply breaker.

Observe the following:
The CB2 (DC battery breaker) OQPEN lamp denergized and the CLOSED
lamp energizes, : ’

we [/ 5743/@;’

e | 5halm

NO EXTERNAL DC lamp deenergizes.

" BLOCKING DIODE CONDUCTING, BATTERY GROUND, BATTERY DISCHARGE.?and

~

BATTERY UNDERVOLTAGE lamps are deenergized.

e/ )‘/)/&f

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

2c / f/ﬁs/éﬁ’
—

ere Desd - ,,/,./v-f
Transfer the test load, which i3 set at 25 percent load, 41 amps/phase,
to the UPS inverter output as follows:

/733.¥5 Vde

Place the transfer control switch in the AbTO RESTART postion.
A /354;/45'
rd

Verify that the "UTIL SYNC OK" lamp is energized,
ne / 4/43745'

wphe

Verify that the "No Break Transfer Ready to UPS™ lamp is energized.
y< / 5743/4:’

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

Ye / J/cﬁféﬁ'
- .

4L/ i4;/44'

e / 5743/47'

The "CB-3" closed lamp is 1it,

. Y - T =" AT
f‘?.!a'ﬂ.’;:):i:':“ ‘3’-“’-\’.:’. .). ey S '-l,.""]
T P g R I Rt S e LAY

2 7‘-" W X ’:“»‘}( wy 7 1. Fapte re
R Ay N I
R PEL TS
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NO BREAK TRANSFER TO BYPASS lamp energizes. ; ac_ / 5741/45’
Initial/Date

Normal AC source ammeter M2 indicates increased input current.

e / 5//_"/%’
Charger cutput current meter M8 indicates increased current.

g 1 s

Battery Ammeter M4 indicates 0 amperes. e [/ 5/3/-3‘,
. : ra

AC output ammeter M6 indicates the same current as the c¢lamp-on
ammeter indicating test load current (read at load unit).

;ka / 575 S

Load test the UPS at 140 Vdc rectifier 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% 502 ‘| 75% 100%
A E ) See
Current ( Amﬁ}) &3 LS ' /30 175 ) Stemm "",ﬁ;—;
P R R a7 (enc puc
81 Voltage }20.5 /2.0 /z'oﬂf{ /20.5 :;;:'U’9$9/6A'>
— 3¢( 10/,
32 voltage /20.5 - 128.5 | J2e.75| /to.5 zez23t(ro/izfos
D3 Voltage j2e-5 120.5 | 7215 | 120.5
Full load output frequency Q1 0.0 - HZ (59.5 - 60.5 HZ)
RZ 60-0
Q3 60 D

gs. / J"/{s 4’3’

Udl

Measure and record the full load output phase angle difference between
each ouhput phase using the phase angle meter,

1-2_720.30, 2-3___/20./ o, 1-3_//9.9 0r__ge_/ S/3/o%
oy STE »ﬂ-arizé"yﬁ
(119 -{g;o) e ol apentes







700

138783

' R o
&Es

- 8.31
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8.31.2.2
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8.31.2.4

8.31.2.5

8.31.2.6
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8.31.3

3.31.3.1
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Operationally test the static switch and UPS control circuits at
full rated test load as follows:

Attach disturbance analyzer to UPS output and monitor UPS output
voltage.
g/ ‘;//'3 3

4

Manually transfer full rated load from the inverter to the alternate
AC supply as follows:

.Verify that the "UTIL_SYNC OK" lamp is 1it. G / 5/34‘—“

Verify that the "NO-BREAK TRANSFER, TQ BYPASS" lamp is 1lit.

Q,%— Y

Place the transfer control switch in the bypass position.

. ‘ ' g / >’//9/ v

Initial/Date

Release the switch and allow it to spr ing back to the "Manual Restart"

position.
WYY

NOTE ¢ This transfers load to the bypass source,

Observe the disturbance analyzer printout during transfer, Attach 't @c(u

printout to the procedure and number it to reference this step number,
z< / a’/B/v—f"

Read and record the total harmonic’ distorticn with (THD) UPS on

bypass source., . Fe 30)Y
yp ,kséc 9“"”“447"13 dc’fg vue Pl 57

a1 ' '&/ 7 sz 2.z %
a2 70#3"6(..2__ ‘R 70 &2 2.0 OB JA
LE 27 % THD R v g3_0.8 BLY

?‘- /] S I’D/é’)’

wrwe (& S50

(< 5% THD)

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

Restart the UPS and then verify that the "UTIL SINC OK" lamp is
it.

19 }& / {A')/UJ/

AW \.. Wi

K"" 3--&:}1»_}_,\,_,) W &7 d
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8.31.3.2 Verify that the "NO BREAK TRANSFER READY — TO UPS" lamp is 1lit,
v / 5/¢3/é7’
8.31.3.3 Place the "CB-3" switch in the closed position. $<. / 5/4?/@5
NOTE: This transfars load to the invefter. ]
r"
8.31.3.4 Observe the disturbance analyzer printout during transfer. Attach 5
- printout to the procedure and number it to reference this step number,
g | S/pfer
8.32 Verify that the blocking diode will not conduct when the DC supply
voltage is raised to 140 V (vhen equalizing the batterties) as follows:
3.32.1 With the UPS supplying full load, move the float/equalize switch
on the assocliated charger to the equalize position.
e / Y
8.32.2 On the UPS DC voltmeter, read the battery input voltage and record.
/139.0 vde o/ 5/3/:-:’
8.32.3 Confirm that the blocking diode is not conducting by verifying the
following:
8.32.3.1 Verify that the battery ammeter on the UPS reads approximately zero
amps.
2c 7 57¢’7@f
8.32.3.2 Read and record the battery current on Data Sheet.
[2) ade ' g / {//7/5':’ ol N
e

8.32.3.3 Verify that the "Blocking Diocde Conducting” mimic light is not 13¢, 9" £

8.32.4

8.33
803301

< / 543/54'

Return the float/equalize switch to the float position, .

9< / f//.')/&'f

Operate UPS off DC power as follows:

With full rated load supplied from the inverter and the UPS supplied
from the normal AC supply, open the normal AC supply breaker at

the switchgear. \q
e | S4BT

i

.‘4..

AL

2 ‘ ,I
X H ’-;
.‘; ‘., 1'-‘} g

Em—:‘-u \ﬂ
)~ Eely
=3
3
-
:>
\
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8.34
8.34.1

8.34.2
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8.34.3.3
8.34.3.4

'8.34.3.5
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Read and record the full load DC input amperes t‘rom the UPS battery

ammeter,

S0 | ade ge. / 5//)/8,/
/7

_ Observe the distrubance analyzer printout during transfer. Attach

printout to the procedure and number it to reference this step number.
G / ‘f/‘) g5
4

With the UPS supplied from the DC source, measur'e and record ’full
load output inverter AC current, voltage, and frequency, as indicated
on the UPS méters.

Full load AC Qutput Current /&7 ~ ade

AC OQutput-Voltage /'I-o.z vac(117.6 - 122.4 vac)

Output Frequency %0.0  HZ(59.5 - 60.5 HZ)
w< / 5245/éf’

Simulate an inverter failure with automatic transfer as follows:

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

) . g/ 16443/4;f

"Initial/Date

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

I

Verify transfer by verifying the following:
The "CB-~3" open lamp is 1it.

The '7CB-4" closed lamp is 1it,

"The "No External DC Closed™ lamp is 1lit,

uc / )’/3/3@
7 . .

W/ S/

e/ f/ ’3/8)’

;e. ) S/isfor

. yere

Ver‘fy that the normal AC source ammeter reads approximately zero

amps.

M 4 5/".’{

Verify that the battery ammeter reads approximateiy zero amps.

Place breaker CB3 switch in the open position,

Ae / §/SA’{

- L

1./ 57&3/éf'
.
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8.36.3
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Verify the transfer control switch i{s in the Manual Restart Position )

and complete the following: ;
re [/ 5/’}/&"/

'Close the normal AC source breaker at the switchgear.

- e 5/»&
Verify that all alarms are cleared and the audible alarm is si 1e::ced

re< / 97‘&4;(

Start the UPS by pushing the Module On switeh. w1 S
. I/

When the DC link reaches open~circuit voltage, close DC supply Circuit
Breaker at its asscciated awitchgear, allowing the cnarger to walk-up

to float voltage.
s/ 5/03/55

Manually transfer the critical bus load to the UPS by closing breaker
CB3.

roc. / :‘//3/9:’

Verify that the UPS is supplying the critical bus and Breaker CBY

is open.
g /[ f//3/‘n’

Reduce the test load to 25 percent of rated UPS capacity in 25 percent
steps, allowing current to stabilize between steps.

Y. LE i

’ auman

Calculate inverter output AC voltage regulation (VR), with the rectifier
voltage at 103 V dec using the following formula:-

NOTE: Show calculation on worst of three phases

VR

VNL~-VFL X 100 percent
VNL

Where: VNL = UPS inverter output AC voltage at no load (measured
in Section 8.15 for rectifier DC set at 103

VDC)

VFL = UPS inverter output AC voltage at full 1load
(measured in section 8.18.1 for rectifier .DC
set at 103 Vde). .

Phase A_(®r) WR=_r2/.5-125.5 X 1008 = e 82 :
1245 (+ 2% Max)
> f/ISAv"
@F’Fﬂf\ ,','.-.:\‘: B ‘\i:‘:“f,‘ty Ué&//lépa&. (D-‘qf“s‘ L
'.o"‘_ | ‘d'4 L : . . e
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Step Deleted,

Calculate and record inverter output AC voltage regulation (VR),
with the rectifier voltage at 140 V dec using the following formula:

NOTE: Show calculation of worst of three phases.

VR = VNL -VFL X 100 percent
VNL
Where: VNL = UPS inverter output AC voltage at no load (measured
in Secticn 8.22 for rectifier DC- set at 140
vDe)
VFL = UPS inverter output AC voltage at full load
(measured in Section 8.29 for rectifier DC set
at 140 vDC)
phase__A (o)) VR= fzo.5= (29.5X 1008 = __o 73 Y e ) 5)infer
272 0.5 ’ (: 2% Max)
7e0 Poora
Step Deleted. verrs jore ™

Calculate and record

inverter frequency regulation (FR), with the
rectifier voltage set

at 103 V dec using the following formula:

_NOTE: Show calculation of worst phase frequency regulation.

Frequency Regulation = Fyp_FFL X 100 percent
NL )

Where: FNL = UPS inverter frequency at no load (measured

- in Section 8.15.2. for rectifier DC set at 103
vDC)

FFL = UPS inverter frequency at full load (measured
in Section §.18.1 for rectifier DC set at 103

vDC)
FR = Lo~ Go X 100% = o % o /;/,3/5':’
6o (+ .833% Max) -"’;?2 o
. Yo~
Step Deleted. vensme? )

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

FR = FNL - FpL X 100 percent

Where: L = UPS inverter frequency at no load (measured in Section
22 fQ
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FyL = uPs inverté_r frequency at no load (measured in Section
8.29 for rectifier DC set at 140 V DC)
: 7&/?-‘/3 C¥a

FR = go-s2 X 1003 = __O %
6 © (+ .833% Max) JX
’ ver/ies Jo3-€5
Step Deleted, 50

Raise the test load 100% of rated UPS capacity in 25% steps, allowing
current to stablilize between steps., Commence 24 hour load test.
Choose phase used in calculation in step 8§.UY0 and take r' ﬁgs
hourly and record data on Attachment 12.2 /

e SEE Simmpns {773 A%nmn @ / 5/” "‘r/—/‘/y'

S/// e
At the end of 24 hours attach harmonic d*stortion analyzer to UPS
output., Read and record the UPS output harmonic distortion with
UPS on normal power. o JTE " T 0ry

a1 2.6 % THD CR. puc~ ////3/:?;’
32 2.7 p
3 2.5 %
(<5% THD) | . . .{/'//é;"

Reduce load to 0 amps in 25% steps, allowing current and voltage
to atabilize between steps. '/
?c, / >é?’A’J/

Replace UPS output cables as follows:

Verify that the NO~BREAK TRANSFER, READY-TO BYPASS lamp is 1lit.

g / 5/747’

Transfer the load to the bypass source by placing the tranafer control
switch momentarily in the bypass position. (A spring will return
the switch to the MANUAL RESTART position).

- Y4e / /oo™

Open the inverter output breaker (CB3) by placing the Inverter Output
Switch in the open position.
ye. 1 Shyfor

Manually, open the battery breaker (CB2). /75¢./ ’f/V/d"
Manuaily. open the AC input breaker (CBt). g/ :’//&:’
After one minute, open A27CB1 and A27S1. L= /{/l'//ﬁb—

De-energize the AC feed to the UPS at the associated switchgear.
’ R> ye J shyfor
P4 N
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8.49.8 De-energize the DC feed to the UPS at the appropriate switechgear.
” e ) Shs
" V4
8.49.9 Open CBS5 on the alternate supply transformer. e [/ §A@0&5’
- 7
8.49.10 Disconnect the load test unit from terminals E13, E14, Ei5, and
E16 and reconnect the output feeder cable(s).
ne 1 Shfe5
8.§O Read and record elapsed time meter reading. Verify that elapsed
time meter reading has changed from its initial reading in Step
8.8, .
) 3/ 2 Mesups s/ $/hitfes
8.51 Close the AC feed to the UPS at the associated switchgear.4aléizéﬁ94;‘z
8.52 Close the DC feed to the UPS at the associated sw*tchgear. ‘5Z17'3
8.53 Energize the associated UPS output panels by closing CB-S on the
alternate supply transformer.
: A 5//2745’
8.54 Start-up UPS and transfer output load to UPS.
;//y/ae-’
8.55 Verify phase rotation to be A-B-C at associated UPS 6utput panels
and record on data sheet.
CRATI L4 o) e Riwemtl e A preR .
8.5¢ %’;;‘,’;’ 34 P-A?’AB:GM ::qwtfwmu ST R NG Yo / ;//y/g,’
Tm -r'wo FesT °F ErorT, DRACK Aup EXI’ SI0& oF ¢ o
w " UPS Voas mei TR Ao M A«-n.c,.,_,ﬂ
9.0 ©/ACCEPTANCE CRITERIA ARE AerrvATren ye [/ s/12/05
9.1 For UPS rectifier voltages of 103 to 140 VDC the UPS output voltage
shall be:
117.6 - 1220“ vac (Step 8.15'1’ 8018.1’ 8022' 8029).
9.2 The UPS output frequencies shall be 59.5 to 60.5 Hz. (Steps
8.15.2, 8.18. 1. 8.22, 8.29).
9.3 The UPS output phase separation with balanced locads shall be
‘ 1190 to 1210, (Step 8.30).
9.4 Transient AC output voltage deviation, averaged over one-half cycle

shall' not exceed +10% (approx. +12 VAC.) or -25% (Approx. -30 VAC)
for .100% load application or removal and shall return to within
* 2% (Approx. 2.4 VAC) within 3 cycles. (Steps 8.31.2.5, 8.31.3.4,
8.34.2). }
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Output voltage regulation 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 regulation shall be less than .or equal to +0.833
percent of 60 HZ from no load %t full load. (Step 8.42, 8.44).

Logic power supply voltage shall be greater than 16.5:Vde.
(Step 8.12.3).

Transfer time < 1/4 cycle (Step 8.31.2.5, 8.31.3.4, 8.34.2).

Total harmonic distorticn £ 5% of the fundamental. (Steps 8.31.2.%
8.47).

RESTORATION OF EQUIPMENT TC NGRMAL STATUS

Disconnect and remove all test equipment as necessary.’
</ 5747745'

Replace panels and doors as necessary. 7qc. / 5//‘//‘;’5"

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

f gt Fisfes
REFERENCE

Manufactuyers' Manuals:
Exide 75 KVA UPS NMP2-E035A (101-710-343-%7223). 10/28/81

Uninterruptible Power Supply Equipment Specification NMPZ-EOBSA
Rev. 1 inecluding Addendum 1-4.

ATTACHHENTS

75 KvVA Uﬁinterruptible Power Supply Block Diagram

Uninterruptible Power Supply Inspection and Test Record - TSKVA
UPS

Annunciator List
Computer Point List

Test Summary ‘ - /
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Phase rotation for UPS output panels after removal of test load

Test Folder No. NMP2
‘ ES.0071.003
Equipment Name 2 vi3d- +253/C Rev. O
- Attachment 12.2
Equipment Mark No. 2uvinsS-«/25-C .Sheet 1 of 1
Page 25 of 30
UNINTERRUPTIBLE POWER SUPPLY
INSPECTION AND TEST RECORD
754YA UPS
Reference Documents ;,-o::;ﬂ/uz‘/ tos Fo Tyz PP Rev. Lolos
Rev.
Rev,
UPS Nameplate Data Mark fl= ZUVBp— Lef?5)<
Serial #- 3L 77223- 3
o
© 8.46 24 Hour Load Test
™~ - Take Readings on Phase A :
v Time | Volts | Amps || Time |Volts !Amps || Time | Volts | Amps
e qre” ’*"”""’/{ TG0 20.0] 77/-8 11 00:% |71 20.01769.8 £701120.0 | 7707
cne oue = 1al¥ 5:40 11 420.0 | 170.5 M f:taamls20.0 V1 9.7\ 950 ) y20.0 V\y72.7 - |-
6:% |1 /26,0 1170 . & N2y {720, 01j70. | Weistl/20.0 1 170.5 |
NANES 2 ( 3elod) Frido | | (3¢9 1770.8 Mzive | 1730-0 176 0-8 02775 120.0 \(10.&
6 e vt sfofer) el Xl2e.070,7 Uwiws |1/20.9 Va9, & ozisilyzo:0 4705
P:tfa 120: 0 110 o N5 | 11200 11705 || 740 1/20:0 [y 705
N~ fez¥e 1j26,0 1170.4 N6:vo ] 1720.0 Y422.6 \2:400 1/20.0 /70,5
zto | 4208 1 169. 8 7:veY 1/20.0 1/68.£ N 3: 221 /200 1/70.(
- . - V:‘Io/.z]}-_m_o /70.4—1

cables:
Panel Number Rotation cnel? -3
ZLAT ~-PNLo/7 A3 -C . #2007
cﬂ(—‘a"“ 5//‘A’
am— —

TEST EQUIPMENT M&TE NO. CAL. DUE DATE
Feuke HoboA =< 72 55 PTARYA 2=
! AreyP— CM T 2/39 9/6l85 -
H. 2. 20 A < 270/ INANE 2N
RAwere 3/Y AT 203Y 9/20/05
H.P 339 F Z< Ty 11 le3785
| Loepp  K-3 pe 7 2o07 She /25
oSl eissco)’s L 3207 8/5/25
L7 Lo ETER Z< 240 [ 7% XV T
Feuie Hs62A < 2333 so/s2foy >
T~ SIS LN NN TN 7

LK

D Fo
- P T
Lol TBIT.
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Procedure Step 5.3 * NMP2
ES.0071.003
Rev, O
Attachment 12.3
Sheet 1 of 3,
Page 26 of 30

ANNUNCTIATOR LIST

Location/
Number Description (Name)

.

For 2VYBB-UPSI1A =

1) Main Control Room Panel .
2CEC-PNL852/#852503 "YPS1A System Trouble"

/
2) Main Control Room Panel
2CEC~PNLB52/{#852504 . "JPS1A On Battery Power®

 For 2VBB-UPSIB =

1 Main Control Room Panel

2CEC-PNL852/#852513 nUPS1B System Trouble”
2) Main Control Rocm Panel
2CEC-PNL852/#852514 "JpPS1B On Battery Power"
At‘
X






Procedure Step 5.3

ANNUNCIATOR LIST

NMP2
ES.0071.003
Rev.. 0
Attachment 12.3
Sheet 2 of 3 °
Page 27 of 30

Location/
Number

Description

For 2VBB-UPS1C =

1) Main Control Room Panel
2CEC~PNL 852/1#852523

2) Main Control Room Panel
2CEC~PNL 852/#852524

For 2VBB-UPS1D =

1) Main Control Room Panel
2CEC-PNL 852/#852533

2) Main Control Room Panel
2CEC-PNL 852/#852534

"UPS1C System Trouble"

"ypPsSi1cC Qn Battery Trouble”

"UPS1D System Trouble"

*JPS1D On Battery Power®
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Procedure Step 5.3

ANNUNCTATOR LIST

‘WMPp2

£5.0071.003
Rev, 0.
Attachment 12.3
Sheet 3 of 3
Page 28 of 30.

Location/
Number Description (Name)

For 2VBB-UPS1G =

1) Main Control Rocom Panel
2CEC-PNL852/#852543 "UPS1G System Trouble®

2) Main Control Room Panel

2CEC-PNL852/#852544 "UPS1G On Battery POW&F"
%0
A ENTTO T s i
Gldd, v IR






Procedure Step 5.4

CCMPUTER POINT LIST

NMP2
ES.0071.003
Rev. O
Attachment 12.4
Sheet 1 of 1
Page 29 of 30

CP Ident.
Number

Description (Name)

For 2VBB-UPBS1A

1) VBB TCO9
2) VBB TC10

For 2VBB-UPS1B

1) VBB TC11
2) VBB TC12

For 2VBB-UPS1C

1) VBB TCO5
2) VBB TC06

For 2VBB-UPS1D

1) VBB TCO7

"2) VBB TCO8

For 2VBB-UPS1G

1) VBB'TCO1
2) VBB TCO2

"YPS1A System Trouble®
"UPS1A (n Battery Power®

"UPS1B System Troublet
"UPS1B On Battery Power"

"UPS1C System Trouble'
"UJPS1C On Battery Power"

"UPS1D System Trouble"
"UPS1D On Battery Power"

"JyPS1G System Troublen
"UPS1G On Battery Power"”
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NISGARA MOHAWK POWER CORPORATION
- NP2,

FIELD REVISION FORM

TEST FOLDER MNUMBER FRF NO.
_7/,,50?/7;, ,,,/-7;, o8 1 ) ES.COF . 003 =1/
PROCEDURE TITLE NO. REV.

2S5 Xun LA TR PTIOLE Frree Spepleay SS.00 Pl ool o
PROCEDURE REVISION REQUIRED < _ves ~ 1o B (Ao ALl

DESCRIPTION OF CHANGE
eNRuCE STEY 8./13 T 8./Y

814 79 8.73
8.¢41 — 8.3/
8/4 2~ 8./3.2

& 793 « g3
&1%3,/) - 8/32.)
81432~ g/3z2
149/ - 8.13%.)
QIS — 8./ YL
IS ~ Q.3 YD

8./ %Y — 8./3.%y
omn pEw 37eP B1Y( oL STRP 8.73) CwANCL worOoImG, TV RER® TS —

t

U BOTUST pfS RECTIF/IECR DC o0urPui VoLymese o 203 2 veerss &
ol A3 Celd AS por 7] o ARIZAL wice RLLIL. pRECOoRD TIE e ~Los

H oy

REASON FOR CHANGE ‘ . L RECTIFG®R, Vo7 MCE

}’of’ X~7/ Liree 7T ALlow ROTlsr seers "75 /03 _

(’1- ﬂ‘br’kl’—.‘ 70 4/0 5‘08‘V5C, o A “)O_S/c__)

M ,0 C’:Za :s’//:/&"f'

AUTHORI B SSS(if/applicable)
12, %&_ date 5-13-8572, Yoy date H/’
\ .
APPROVED X ye date JIG mtg no.
S=/5 ) 85-30

RET REQUIRED specify A - DR No.

L

REVISION INCORPORATED (if applicable) date

" RECORD £opY

—
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NIAGARA MOHAWK POWER CORPORATION
nwP2

FIELD REVISION FORM

TEST FOLDER NUMBER FRF NO.
_7/.809/ 7S ve/ /7 5,007 £5.00%1.003-2
PROCEDURE TITLE NO. REV,

29 kKun

L s MTE Y 7 1FLE P 3BT Sbm/e.r

ES,047),00%3 <

PROCEDURE REVISION REQUIRED X ves

DESCRIPTION OF CHANGE

s7zr 8.7/
—D 8.2

cHApte sT2P 8.23 7o
elty
8.20
8.25 4,23
8.2‘ ———lD G:zy
8.7 —n g.2r1

8.2/ fo- i X
&1 —m 4,27

—r—3

aird

. no Lors Cearvonlr

pcLexreE ”nnao A DOTWT v Vol._’i"':

ADD WorOs " ADTWT uPS RECTIFIENR P
CwuTPur VOLTRCE T® /WS VOC

/) Verr. ARECoxXp THE Hi=r0A

L PS RECTILIER oUrPu7 VOoL7THG Z,
. voe / -
REASON FOR CHANGE )
I) STerPS NRAc oWl of S B0 ucwmMcE ,
2) B~ A BE clLusup ' uurlc.é u,«;s /S5 STRxXTED,
3) RECSIFrer ouT PU7T CRM e BE  APTLITED tra F/e

cB-2

S ClLossev

B L2 ol

e

- < .
e L N
. B

AR

“ .
P Tl m kol iAme e
- s T a
= - paaey e
Tew B v A

M ,/ M s/05/ur

[Padd

_SSS(if applicable)

AUTHORI
L. ZvAW date $-13-36 2, Y. date /A
v
APPROVED _%- date JIG mtg no.
/=87 85-30
RETEST REQUIRED specify J!A DR No.
REVISION INCORPORATED (if applicable) . date

" RECORD COPY
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NIAGARA MOHAWK POWER CORPORATION

NP2

FIELD REVISION FORM

TEST FOLDER NUMBER
7/. 36 9/75'»&/ /75', 0 o=t

FRZ NO.
&S, 20 7/, 003.:3

PROCEDURE TLITLE

NO. REV.

75 EVA wp 10T ERRUPTIRBLE éowék Sepo/rEs / ES,200) .03 o

PROCEDURE REVISION REQUIRED [5 no 2
. DESCRIPTION OF CHANGE 74—
,) For s7z@ 8.3 7:,4 : )
cornce B¢ " 7o Reng vy T s zT
ClRPeE B2 o aE e R—L 7o & 37
CHANCGE @3~ 7o RERL Yo | TO a7
& L
t) App sTzpr 8.56. ,_
T LI ITH PSS 0 LERATIMNG AORMALLY wfF AC Pos er T RAMS sne
o »M AR PORTAB L& PRI s WLE .S?"ﬂmﬂzud G 1T Wi  T0
Feer OF  TWE FRwTT BAck AP EAKN SIOE  OF
UPS. . VERIFY THRAT e pS OoesS ANoT TR/ P
N L4
Rop e RULRRwI ARE ReTIivArer.” A ’
REASON FOR CHANGE .
) Proce vwusme  STer T VYrEn (M ENRGR- RERDIMNES
Ake  TRKeM Pirse 7° [iAle FoR
KEGueayTonr Pl Broe KT7/0ar, -
7,) U AN GE Wi, UERIFY TWE RRBILITY STV o Pereqrs

RADsS A E AR wrAs,

107 ) L steler

T

date S5 -/-85 2.

SS(if applicable)
N/A date

date

- pd
APPROVED W
: B, tathut

227"

JIG mtg no.
85-3]

DR No.

RETEST REQUIRED specify /A

REVISION INCORPORATED (if applicable)

" date

O

 RECORD COPY
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8.31

8.31.1

8.31.2.

8.31.2..1

8.3102‘.2 .

803]0203

803102.“

8.31.2.5

8.31.2.6

-

8.31.3

8.31.3.1

v

7;. oo Laf’ R

TEST FOLDER #

. (] — S5/& \M 2
Equipment Name LUBE = UL '-‘-? i
2 U 5 — e S5 /< ‘ £3.0071.20
k U
gquipment Mark # 2ev. O »
23pa pE—ol—
,q—rfﬁc)/ma,-, /2.7 }'?‘/f;

}0/?65 ‘Lof‘ 4

Operationally test the static switeh and UPS control circuits at
full rated test load as follows:

Attach disturbance analyzer to UPS output and monitor UPS output
voltage., 7 o3 T= CRMmOA,

1/ He/87
" 7

Mapually transfer full rated load from the inverter to the alternate..
AC supply as follows:

Verify that the "UTIL SYNC OK" lamp is 1lit, o / 7/%45’

Verify that the "NO-BREAK TRANSFER, TO BYPASS" lamp is lit.

< / 7//%’)‘

O

Place the transfer controi switch in the bypass position,

‘;&/ ?‘sf(é?’
Initial/Date

Release the switch and allow it to spring back to the "Manual Rest‘art"

position.
e ! 2/

NOTE: This transfers load to the bypass source.

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

e R 7i7¢z8

Read and record the total harmonic distortion with (THD) UPS on
bypass source,

Al F‘V"""’v imarsusee?
32 “u% ( "/"/ #
93 p/n % THD

(< 5% THD)

_AJ/"/

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

Restart the UPS and then verify that the "UTIL SYNC OK" lamp is

18¢t,

UNCONTROLLED COPY 4y P d
Verify Prior To Use

Verified Byﬂ":/éé/ Date 7/7’Af
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80320
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3.1
3.2

3.3
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) 25.9071.993
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~

Verify that the "NO BREAK TRANSFER READY - TO UPS" lamp is lit,
7 Y,
*r<-/ % 5 yyé,

(2

Place the "CB-3" switch in the closed position. o< / ﬁvéoAL
NOTE: =  This transfers load to the iaverter. A

Observe the disturbance, analyzer printout during transfer. Attach-
printout. to the procedure and number it to reference this step number,:

s/ 2/
4

Verify that -the blocking diode will not conduct when the DC supply
voltage i3 raised to 140 V (when equalizing the batterties) as follows:

With the UPS supplying full load, movérthe float/equalize switch
on the associated charger to the equalize position.

N/ A <j? avrie

porE

On the UPS..DC voltmeter, read the battery input voltage and record., I

“"?éLé; vde ‘ " puh

. wy *

Confirm that the, block.ng diode ' is not conducting by verifying the
following:

"\ .
Verify that the baétery ammeter’ on the UPS reads approximately zero

amps.
: . a !

.

< ie e

Read and record the battery current on Data Sheet.

thl ade N pML /

Verify that the "Blocking Diode Conductingﬁ‘ mimic light i{s not lit.

%

Return the float/eqdalize switch to the float position,

/R / N
Operate UPS off DC power as follows:

With full rated load supplied from the inverter and the UPS supplied

from the normal AC supply, open the normal AC supply breaker at

the switchgear,

«

W,




i
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8.33.2 .
© 8.33.3
© © 8.33.4
.
N
803“
8.34.1
8.34.2
8.34.3
8.34.3.1
< 8.34.3.2
o
S Eaula.s
s & R 4
2. 2 B3
% = 5
: ‘3
= 3
C e
= [8.34.3.5
L =
g © O
o c O
¥ G B35
A @ 3
g <

a2
£5.9071.003
Rev, 9

Do~ 4 ]

ﬂﬂ'}d(‘.){k@:l /2.7

e Yord WVA)
Read and record the full load DC input amperes from the UPS battery
ammeter,
520 ade 7<=/ ‘f)(//é"

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

wand 2

With the UPS supplied from the DC source, measure and.record- full
load output inverter AC current, voltage, and frequency, as indicated
on the UPS meters.

Full load AC Qutput Current /70 ade
AC Output Voltage  /12.2.3 vac(117. 6 - 122.4 vac)

Output Frequency  a/a HZ(59.5 - 60.5 HZ)"
Previower
( ,,éwF/:f; Tolor )k ’7._ / y/y//r

Simulate an inverter failure with automatic transfer as follows:

With the UPS supplied form the DC source, open the DC supply breaker

at its associated switchgear,
>/ 4/9/)‘
Initial/Date

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

Y/ oAby

Verify transfer by verifying the following:

Tae "CB-3" open lamp is 1lit, </ 9/4/?7’
The "CB-4" closed lamp is lit, ) s/ 9@/‘7’
The "No External DC Closed" lamp is 1lit, ';rc./ 7/;4{

Verify that the normal AC Source ammeter reads approximately zero

amps.

¥t Hfer

Verify that the batﬁery ammeter reads approximately zero amps.
A/ 77£94r

M-/’/",f
g .

w

Place breaker CB3 switch in the open position.
L.

-~
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8.45-
8.46" .
8.47
8.48
8.49
804901
8.49.2
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= 35
O Xu9ly
=0
9 £u9.5
o —1 m
0 -
N n 8149.7
N
<
\

.current:.to stabilize between steps. Commence 24 hour laad. test..

che switch to the MANUAL RESTART position).

: 22
JRUUTE ; . 25.2071.0C3
7 lev, 0
. 2age 21 of 25—
o : NCH oz rT /LT
, Ar; Ser e peCY%/y
. FNL = UPS inverter frequency at no load (measured ia Section
" 8.29 for rectifier DC set at 140 V DC)

<5maJ [ Raue vty

FR = ,u/n X 100% = /=S/m )3 VD Fres —
(+ .833% HMax) A peler o hples—

Step Deleted.
Raise-the test:load 100% of rated UPS capacity in 25% steps, allowing:

Choose phase used in calculation in step 8.40 and take readings.
hourly and record data on Attachment 12.2
ot/

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.

L §] o/ 4 THD
a2 ~/n %
V3. /A % ”
(<5% THD) vy

Reduce load to 0 amps- in' 25% steps, allowing current and voltage
to stabilizg between steps. .
i/

3

Replace UPS output cables as follows:
Verify that the NO-BREAK TRANSFER, »READY—Ib BYPASS lamp is 1lit.
' wha /

Transfer the 1load to the bypass source by _placiang the transfer control
switch momentarily In the bypass position.. (A.spring will return

p/ﬂ/

cpen the inverter output breaker (CB3) by placing the Inverter Output
Switch in the open position,

i / <
Manually, open the battery breaker (CB2). Z)C-/ QK/A‘f
Manually, open the AC input breaker (681). = / ‘?/{fA‘w’
After one minute, open A27CB1 and A27S1. 7=t 9/447:

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

Lq z=t 24l

.....
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. Verify pha;e rnotation to be, A-B-C at,,assoc ated UPS output panels“

A Wc/ﬂ-—ef /%7

P ¢ oF i9¢h44t474%

De-energize the DC feed to the UPS at the appropriate switchgear,
) S A
- 7=/ 504?45’

Open CB5 on the alternate supply transformer. 2 / 4///.-5,’

Discoanect-:the: load .test unit from terminals E13,, El4, E1I5,, aad:.
E16 and recommect the output- feeder cable(s). )

" e/ 9/{/3)/'_
Read and record  elapsed time meter reading. Verify that elapsed
time meter reading has changed from its initial reading in Step
8-8-

25/, 8 P 7/~«/

Close the AC feed to the UPS at the associated switchgear., 70/’///3’

Close the DC feed to the UPS at the associated. switchgear. 7/’/4"

Energ‘ze the associated UPS output panels by closing CB-5 on the
alternate supply transf‘omer. .
) / 9////
d

PO ]

Stai:;t;-:up' UPS anq.",t“ransfe'r output load:'to UPS.

Z< / 7/’%”

'] L) = - e

A7 T
and record 0'1 éata sheet, o, S (:n’ oy

e R Y N Y . WA oY S
- - . . VERIF 167

.» _: W%l

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

s
R s

ACCE?; ANCE CRITERIA

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

The UPS output frequencies shall be 59.5 to 60.5 Hz. (Steps
801502' 8.18.1' 80229 8029)0

The UPS output phase separation with balanced iocads shall be
1190 to 1210, (Step 8.30).

Transient AC output voltage deviation, averaged over one-half cycle
shall not exceed +10% (approx. +12 VAC.) or =25% (Approx. -30 VAC)
for 100% load application or removal and shall return to within
* 2% (Approx. 2.4 VAC) within 3 cycles. (Steps 8.31.2.5, 8.31.3.8,.
8. 34.2). _

6
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9.5 Output voltage regulation shall be less than or equal to +2 perceat
from no load to full load. (Steps 8.11. 10 8.38, 8.40).

9.6 Output frequency regulation shall be less than or equal to *0.833 -
percent of 60 HZ from no load to full load. (Step 8.42, 8.uu).
9.7" Logic pcuer aupply veltage shall be greater than 16.5 Vde.
(Step §.12.3).
9.8 Transfer time < 1/4 cycle (Step 8.31.2.5, 8.31.3.4, 8.34.2).
9.9 Total harmonic distortion { 5% of the fundamental. (Steps 8.31.2.6,
8.47). s ,
10.0 j' RESTORATION OF EQUIPMENT TO NCSMAL STATUS
10.1 Disconnect and remove all test equipment as necessary.
—1e/ 9/47&(
4
10.2 Replace panels and doors as necessary, . 1e. / ‘7/4/@7’
10.3 Systems and/or components shall be placed in a configuration té

support operational and/or test requirements.

2 1 9/hr

11.0 REFERENCE
11.1 ’_yanufacturers' Manuals:

gxide 75 KVA UPS NMP2-E035A (101-710-343-77223), 10/28/31

11,2 7 Unintgrruptible Power Supply Equipment Specification NMP2-E0354A,
’ Rev, 1 including Addendum 1-4. A

12,0 . ATTACHMENTS

12.1 . 75 KVA Uninterruptible Power Supply Block Diagram

12.2 ggénterrupt*ble Power Supply Inspection and Test Record - T7SKVA
12.3 Annunciator List
12.4 Computer Point List -
s Tess Sumary UNCONTROLLED COPY
| y Verify Prior To Use
Verified By X/l pate /ey

. - PR ¢
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2UISR = e )25/

UNINTERRUPTIBLE POWER SUPPLY

INSPECTION AND TEST R
75KVA UPS

ECORD

yM22
'23.9071.703
dev. 9
Attachment w2 /2-7
Seewt—t—ot—1

Ezge—?j—c‘“—}e PAceE 8 o
M 9A,

Rev, /0/8/

w/A

Reference Documents @oxsm/fur/re) D70 243 72227
Rev. .
Rev. A
UPS’ Nameplate- Data ' Mark f#i= 2 vZZ— 25 /< )
Serial #- RL 77223- 3 04,
8.46. 24 Hour- Load. Test. ’
- Take Readiags on Phase ,u/n :
PIP , ,
Tim Jg}t\st Amps Time |[Volts | Amps Time | Volts | Amps
\4‘
-u \
8.55 Phase rotation for UPS .output panels after removal of test load
cables: . -
;JAA
\ .
™~~~ Panel Number Rotation
- \
< > M
o
F < =
(¢
2 ;g: ®) —~—— hJAﬂ
g IO
RS S
I < —i TEST EQUIPMENT M&TE NO. CAL. DUE DATE
NI U/ SicorcoeR_{ pom i) 5957 577752
, o = : ((rwnuge (%) 8398 - 8/ 7/
i I - (swpico (=2 ) #3925 8/2/8¢
o =i m .
5 2O
O
W o -
(4°] -
T »
- < )
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PURPOSE

This procedure establishes a method for verifying that the uninterruptible
power supply (UPS) conforms with referenced drawings and is capable of
perforaing in accordance with specification requirements in all mcdes
of operation.

SCOPE

This procedure will test the Uninterruptible Power Supply (UPS). This
includes testing the alteraate supply source A.C. Power Transformer and
regulator as well as the uninterruptible power supply itself. This procedure
is designed to test all five 75 KVA UPS. These may be tested in any
order. Although it is advantageous to test the regulated alternate power
source equipment and the UPS at one time this is not a requirement for
acceptability of this procedure,

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) including
starting the unit up and verifying the mimic light indication. 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 there
i3 no loss of load. For full load operation a- temporary load bank will
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 annunciation
from the UPS will be verified as it occurs as well as unit installed
meter response., For any unit installed meter that is past calibration,
out. of calibration or in some way inoperable a portable plece of test
equipment may be used as long as the model of the equipment and the manner
in which it is used is recorded on the test summary., It is assumed that
if a meter is inoperable, the portable meter will be connected as close
to the actual installed equipment meter connection as is 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 unit put in service,

4.0 TEST EQUIPHENT

4.1
4.2

4.3

Megger, Biddle Model No. 21359 or equivalent
Digital Multimeter, Fluke Hodel No. 8060A or equivalent

Knopp, K-3 Phase Sequence Tester or equivalent.
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4.4 Phase angle meter, Dranetz Model No. 314 or equivalent
4,5 Dranetz Mcdel 626 disturbance analyzer or equivalent
4,6 Thermometer, capable of reading 320F to 1Q40F
4,7 Three phase load bank suitable for 75 KVA.
4.8 Harmonic distortion anal&zer. Hewlett Packard Model 3394 ;r equivalent.
4,9 For 75KVA UPS testing, clamp-on ammeter capable of reading at least 225

amps.

4.10 Hewlett-Packard H.P. 3400A, or equivalent. .

5.0 PREREQUISITES

NOTE: This procedure is written for testing five 75 KVA uniaterr-
uptible power 3supplies the individual UPS may be tested in
any order. Therefore prior to testing a particular UPS not
all prerequisites listed below need to be satisfied. Only
those prerequisites that directly apply to the particular UPS
being tested need to be satisfied. Indicate "N/A" (non-applicable)
on those that do not apply.

5.1 No preliminary tests are required to be complete prior to performing
this test,

5.2 No special environmental conditions are required for this test,

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

equipment:
5.3.1  For 2VBB-UPS1A: | . Initials/Date
1)  2VBB-PNL301, BKR #1 a7
2)  2NJS-USS, BKR #8-D a4 7
3)  2BYS-SWGOO1A, BKR #2-C ' Y N
5.3,2  For 2VBB-UPS1B: '
1)  2VBB-PNL301, BKR #2 ' B/a 7
2)  2MJS-US6, BKR #4-B o Py

3)  2BYS-SWGOO1B, BKR #2-C olA_ 7
5.3.3 For 2VBB-UPS1C: ' '
1)  2LAT-PNL300, BKR#SUB-FZED /3A9{:

/
2)  2NJS-US5, BKR #4-D [ > frz/2i
3) 2BYS~-SWGO01A, BKR #2-D Y / s

(;E,m— T crarnac -

5z<_

).
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For 2VYBB-UPSID:
1)  2NJS-MCC006, BKR #8-A _JuAQ /
2)  2NJS-US6, BKR #6-C Y/
3)  2BYS-SWG0Q1B, BKR #2-D Y
For 2VBB-UPSIG: ° Initial/Date
1)  2YBB-PNL301, BKR #7 wfa /
2)  2NJS-US6, BKR #6-D ~ /e 7
3)  2BYS-SWGO01C, BKR #2-C 2/R_7

System Status

. . ";.:‘
Note any temporary mcdifications on the particular UPS under testng;t
in the test summary and indicate their effect on the test,

ety 1 AL | _slafei

Ver¥fied By Date

Verify from Attachment 12.3 that the annunciators for the particular
unit under test are in service, Note any exception to this on test

pl ) Cler sfys/ws

Ver¥fied By Date

° summary.

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.
92 £ Ccler ! Sl3fas

Vérified By Date

There are no other prerequisites required for this test,

INITIAL CONDITIONS

CB #5 on the alternate supply transformer is open.

92LF JAZ4ﬁZ45%?’ / 5743,AL1‘

Vernffied By Date

I'd

CB #4 on the particular UPS is closed.

;2“4{J5, Cfl&ﬂa/ / S'/Cx/éﬁ’ )

Vérified By Date

CB #1 and CB #2 on the particular UPS are open.

2t C3452/ / 5%(11/51’

Veddfied By ate

RECORDEORY
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7.4

7.5
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8.0

\Mp2
ES.0071.003
Rev, O

Page 4 of 30

The three phase load bank is connected to the UPS output terminals
E13(neutral), E14(Phase A), Ei15(Phase B), E16(Phase C),.

A Jda&t’ /) 5/ e

VelVf-ed By Date

The orral scurce feed breaker is closegd on the applicable switchgear

or panel.
P O L ) s Ses e

Weriried By Date

The D.C. source feed breaker is closed on the applicable D.C. switchgear,

VB o WAV R

Verified By , Date

PRECAUTIONS & LIMITATIONS

Do not work on UPS output bus iﬁthout shutting off normal, alternate
and backup D.C. power to unit (taking readings on bus with voltmeter
does not necessitate open input power).

In case of smoke, fire, electrical shorts or other circumstances
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 #1)

Do not open CB #5 on alternate supply transformer with A27CB1 and
A27-Switch #1 closed.

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

Prior to using a megger in any portion of the UPS system verify

"that all control circuits, solid state components, relays & meters

are sufficiently isolated.

Applicable safety precautions, as outlined in the NMPC Accident
Prevention Rules, apply. Record applicable mark-up numbers on test
summary.

" PROCEDURE

NOTE: All percent (%) of full load values required in this procedure
are approximate. The load bank used %s not a continuocusly
variable unit - it is energized in distinct steps of appro-
ximately 41 amps for each breaker closed.

PERADR PABY

'-. o
1 ' oy
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8.2

8.3

8.4
8.5
8.5.1

8.5.2

8.5.3
8:5.4
8.5.5
8.5.6
8.5.7

8.5.8
8.5.9

NMP2
£S.0071.003
Rev. O
Page.5 of 30

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

NOTE: fecord all test equipment data on Attachment 12.2 as each
item of test equirpment i3 used.

Step Deleted,
Verify all UPS meters are calibrated or attach temporary test meter(s)

as necessary and note M&TZ No., Cal. Due Date, and manner it was
used in test summary. )

i ) O L 7L =

Werified By Date
Equipment Mark # 2 V&= weps5)c
KvA 75 Kt
AC Input S75 vac
T DC Input It vl
AC Qutput 17%0/208 yuRC

Serial #77223 ~ 3

Step Deleted.
Perform a visual inspection of the UPS as follows:

Visually verify the exterior of the UPS and associated transformer }
/regulator for proper installation. ALt aM (9e) 2osinr 7. ctavarec

roe ) s/estes

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

No laose tools within UPS. Ae | shsfes
ups interior clean and free of debris, </ -5‘/3/9-:’
Wire terminations tight. re | shfer

Cables tied properly. . e / ;és/h"

No evidence of overheating or other mechanical damage.

e / ”//3/9:‘

Circuit boards are properly secured, we. / 9’//%&'

Ventilation filters are clean and secured properly.

-7 ‘1"/\‘ 7/3/“‘.
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Initials/Date
8.5.10 Replace all removed dcors or inspection panels. 9-<.. / SZ/%‘S'
8.6 Read and record the ambient air temperature 3n the vicinity of the
UPS and transformer/ragulator.
magré T xre Loy ,
cne wue $/9/es 7/ ©OF s | 5rsfes
8.7 Verify continuity of the UPS grounding connection by using a multimeter

on resistance scale and obtaining a resistance reading of approximately
zero between the UPS housing and the nearest plant ground.

2= / ;// :/A’f

8.8 Read and record the elapsed time meter reading.
/0. 8 MouRS 9. / f//:és-
8.9 Check Normal AC supply volgage and phase rotation as follows:
. 8.9.1 Read and record the AC input voltage at the line side (top) of CB
#1 within the UPS. P SEE TEIT Scmmmry 75 |
g\ . GoB.t g5k
1-2_6/¢,5 vac, 2-3 _&/5.5  vac, 1- #ﬁévac, ./ s/ fos
MATEN T 7255 (575 + 10%, 517.5 to 632.5)
CAC ous - 1re/8s )
N 8.9.2 Attach phase sequence meter to top of CB #1 within UPS phase A to
(’/ ‘ C, Left to Right, & Read record phase rotation.
Rotation A 8c (ABC). » Sec 7T

v TE ™ mT T e0? 5""""""‘"”?, 9e / f/”/"‘f

cH. Pué - S'/M/ﬂf
8.10 Check alternate AC supply voltage and phase rotation at the assoclated
transformer/regulator. as follows:

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

1-2_Q70. vac, 2-3___4 /7.0 vac, 1-3_&og.f vac, _ye /s)i7fer
' G575 vac + 10% ~ 517.5 €3 632.5 I e

" ITE =~ T°C s

o e = 1pelB i . .
8.10.2 Attach ‘ph:;:s"e sequence meter to top.of CB#S at transformer regulator

Left to Right read phase Rotation . A8C (ABC) .
NEYTE = PyT2ee? . _ _
CnC Dwer - ,-//‘/ a8y - / &/ .
8.'11w Test the alternate AC supply transformer/regulator as follows:

8.11.1 Close the alternate AC supply breaker CBS at the transformer/

regulator,
? : ye. _/ s/ o5
i"‘"‘}' d G :" ;-::\"';' ;o | I 5‘\‘\" )
G3.a9050838 4AJ4dd
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Verify that there are no unusual sounds or odcrs coming frem the
M

transformer/regulator.
! st

Using the H.P., 34007 read the alternate AC supply voltage phase
to neutral on the line side (top) of CB #3 within the UPS.

vac, 2-N /722
(120 + .25,

1-N_/Z/ vac, 3-N_/2/ vac, 4< ) Shsfes

CRne pLeE - ”/L/d’a’
This is regulator no-load voltage,

NOTE:

Read and record the alternate AC supply phase rstation on the line
side of CB #3 within the UPS. Attach phase sequence meter ta top
of CB#3, Left to Right & read phase rotation.

Rotation 0 o= (ABC) .

v drE" pes 2007 . 2.
cne ouws =  she/f1

Set the test load bank to 25% of rated UPS capability (41 amps/phase)
by closing one breaker on load unit distribution panel.

e, s/

Verify that the UPS bypass circuit breaker - CB 4, is closed to
energize the test load from the alternate AC supply.
/ f/é/m’

e

Disconnect power cable to the motor operator on CB-4. °

e / f‘/: 835

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

CAL Oke - wle et

8.11.9

z / )’Z/s/u-f

* Reduce the test load to 25 percent of rated UPS capacity in 25 percent

steps, allowing current to stabilize between steps.

q
;3:5‘ Jabgad o dasd s
A3 Ywd b

ac, 7 s /i3

B

between steps. Measure and record voltage phase to neutral, and
current at each step using clamp on ammeter and H.P. 3400A.
cr:"“': m 5'* Percent _ Rated  Load 5’\",#.:—]
cres Catcrat 253 503 75% 100% 75’
c- e urrent (Clamp On) Y3.5 | 88,0 7323 | 175.9]
sk wior poukS . IPhase A Voltage (H.P.3400A)| /27 727 720 |1z
cene~ s8/r7/95 hase B Voltage /722 )22 ]2/ 12/
s awed ®zee  [Phade C Voltage VEX KX /20| jzo
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Calculate and record voltage regulation (VR) of the transformer/
regulator using the formula: .
NOTE: Show calculation on worst regulation of taree phase.

VR

VNL -VFL x 100 percent
TNL

Where: VNL = Transformer/regulator voltage at no load
(measured in Section 8.11.3)
VFL Transformer/regulator voltage at full load
(measured in Section 8.11.8)

VR=__ 42/ - /2o X 1008=0.8 . (x 25 Max) 77 S//er

12/
Start up the UPS, as follows: vanirren dw 107
“ )

NOTE: UPS DC input breaker cannot be closed until UPS normal
« AC breaker is closed and the UPS rectifier .is.energized.

Place the transfer control switch on the UPS control panel fn the
MANUAL RESTART positionm. fe S/>/65

Place the CB3, OPEN/CLOSED switch on the UPS control panel in the
OPEN position.

% | 5/3/br
Initial/Date

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

(+) IZ.B vde (=) 20,05 vde 7. /-f/lz/v—r
(>16.5 vde) 0}2 5 vdcs '

""rg' a-/w 8y

Close circuit breaker 527081 and place control switch A27-S1 (located
on A27 panel in the rear of the UPS is in the ON position.

e / S//s/;‘::'

Verify the following status lights:

1)  "CB-4 Bypass Breaker" closed light is 1lit
2) "CB-3" open light is lit

3) "Bypass Input” light is 1lit

4) "Critical Bus" green light is 1it

-g&, / 52?3/45'

Push the lamp test button on the card cage alarm card (A13421) and

verify that all alarm lamps on the card light,
'Q $< 7/ rf//:r (]

3 ST —T, Pk a7
LA ? H . Y LY/

;: :1'.4 : s r' i '.J' ;;{ )
‘3”..::'33&4 ; _J oy ‘J'J ;
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Verify that the alarms are unstored when button is released.
‘}‘c« / )’//’%J—'

Push the lamp test buttom on the static switceh control card (A13A34)
and verify that all alarm lamps on card light,

ye. [ Shs)es

7

Push 1lts associated reset bhtton on card and verify all lamps are

reset to original state.
de | 3/)s/et

Push the lamp test button on module control panel and verify that
all status and alarm lamps on the cantrol panel 1light.

e / 57&‘ Cr e

Release pushbutton and verify that all lamps reset to original state.

N7/ %

NOTE: Push horn silence button as necessary.

Verify that the MODULE OFF lamp is energized.

Y s s
- v
Verify that the Normal AC Source Voltmeter M1 indicates 575 V +

&s/0 vac Y e / 5743/46’

r o

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

25. / 5741y4b7

Verify the following status lights:

1)  "Module - Off" lamp is 1it. se | S/t
2)  "CB-1" closed lamp i3 1it. ./ s/
3)  "Module -OK" lamp is 1it, ) v/ /e

oy

Reconnect the power cable to the motor operator on bypass breaker

B=4. )
ca-4 </ 5743/45'

Depress the MODULE ON pushbutton, '
w. / Slj;1w4;f’
* . L4

Observe the following sequence of events:

i
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8.12.18.1 MODULE OFF lamp deenergizes, “- Ne ] ST
8.12.18.2 DC Voltaeter M3 slowly fncreases to 103-140 VDC. ye 74/ o4z
' / Ter ks AT,
8.12.18.3 AC Qutput Voltmeter M5 increases to 120V + 23. (117.6 -~ 122.4 vac)
})20.7 vac e/ 3/r3fes
8.12.18.4 AC Qutput Frequency Meter M9 indicates 60 Hertz * .SHZ (59.5 ¢to
60.5 HZ).
8.12.18.5 Battery Ammeter M4 indicates 0 Amperes. se 1 shpfer
8.12.18.6 AC Output Ammeter M6 indicates approx. 41 Amperes. 4 / 9143A4 /,
. o '
8.12.18.7 Charger Qutput Current Meter M8 indicacgs current flow. :E;Lszg7Qr
A [ “‘//3/35’
8.12.18.8 MODULE ON lamp energizes. we | s/ /e
8.12.18.9 NO BREAK TRANSFER READY, TO UPS lamp energizes, ye. | SSeSer
8.12.19 Verify the following status lights:
8.12.19.1 "CB2" open lamp is 1it. we [ shatss
8.12.19.2 "No External DC"-lamp is-lit. o | /e
8.12.19,3 "Util, Syne OK" lamp is 1it, 9. e
. FRAE® €5.0a2.003= 1 J<.
8.1 /Y Adjust UPS rectifier DC output voltage to 103 VDC *2 voltsf Record
the nog load ¥&S rectifier voltage. £ /6w /fsfl’f/?]/
© mere ™ rc -n_;f/ oal ,9”,92 witl A2/
/0S.8 Ve <ne  ows= whofis ge_ ) s/ s
I 4
»8.T¢> Verify that the UPS control module will automatically restart when
. transfer control switch is in the "Auto Restart" mcde as follows:
13-/
8. Hird Place the transfer control to "Auto Restart" position.
4. / 5//‘3Af7"
PES R : : ’
8. H2 On the control module panel push the OFF position.

ta : Yo [/ Sacﬁ/é"
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Verify the following status:

Module OFF lamp is lit, we | S/fes
AC output voltage decreases to zero. g / s/ /e5

Verify that the UPS automat-ca’.r.y restarts after a time delay (Appro-
ximately 40 sec.) as follows:

Rectifier/Charger "Walks Up" t3 approx. 103 V de /] X déc sp!girnm.
AC output frequency returns te 50 Hgz, e [/ 5/,;/*:’
- AC output volts returns to 120 V aec. ye / :‘/r;/:n‘

"Module-On'" lamp relights, ’ e, / ;/:3/::‘

e

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

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

1_/27.5  vac, 2 /2/-9 vac, 3 /2/7.0 vac, ye /;/,,A,’
(120 x 2%, 117.6 = 122.4 vae)

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

8A fe.o Py
8B L0.0 1 17,5 | .
]C 0.0 HZ ,57”“”/ e/ :‘A:A’f

(60 + 283, 595-605'!{2)
Veriry that the UPS output and alternate (bypass) :upply output
are "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 C. vt e grss

cnt Pl nqéq/&f’

A<A %LO vac
B-B 5 vac (£ 10Vac) _
c-C .1 vac . ’/ SAﬁ

Transfer the test load which is at 25 percent load (41 amp/phase)
to the UPS inverter as follows:

we / f/&S/éf'

Verify that the "UTIL SYNC OK" lamp is energized., M¢ / ;/13/4“
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Verify that the "No Break Transfer Ready to UPS" lamp i3 energized.

g/ f//’)/lf;

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

position.

Verify the following:

The "CB-3" closed lamp is 1lit,

The "CB-4" open lamp is lit,

=7 fza/é“

e / :‘//9/*’

ge | Slfes

14

NO BREAK TRANSFER TC BYPASS lanp energizes, Y/ ;‘/;1»/6':"

Normal AC source ammeter M2 indicates increased input current.

ye 1 35045

Charger output current meter M8 indicates increased current.

e 1 SO
Battery Ammeter MY indicates 0 amperes. % / S/AKE.’

4

AC output ammeter M6 indicates approximately the same current as

the load test unit.

Load test the UPS as follows:

?:. / Slos/o5

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
Record full load output inverter frequency

as indicated on UPS meters.

using: the UPS meters,

Percent Rated Load ! 5,‘,”'?‘:5)‘
25% 50% 75% 100% X RED o
Current 4‘3,0" aa-ggn_}, 125130\ peg c;:‘z-..
D1 _Voltage £21-3 tt).0 | 120.8 {zo.;’. 3"0—3’“':?7
2 Voltage £l2-/.0 120-& | /20.5 290 7“?,,
| b3 voltage /240 120.9 | sz0.6 | jro.S ;’;:;'{:/:‘/T
) (120 + 23, 117.6 - 122.4 vac) e T poliafs

m}_‘,,\ P & ? ) «!—-\;-:" ™

Hidned &dd i) Iere u
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Full load frequency §1__4o.0 HZ (59.5 ~ 60.5 H2)
R2___s o0 HZ

{3 50,0 "~ so.0 HZ

ge 1 5T

Decrease load to 0% in 25 percent steps allowing current to stabilize
between steps.

/5¢ / zles

Manually transfer load to the alternate AC supply as follows:

Verify that the "UTIL SYNC CK" lamp is 1it. 9 ) 5//?/“’

Verify that the "No-Break iransfer, to Bypass" lamp is 1lit.
Ve 1 Sl
Place the transfer control switch in the bypass position.

Ye / >’//3A‘:’

Release the switch and allow it to spring back to the "Manual Restart®

position,
7=/ fézﬁn’

Move switch "CB-3" to the open position. ‘)C- / ;é3/”;

Restart the UPS

46—\'-9@—0—4—"0:1'&5;- F gs.ee7éui=2
1 +* f’ezfx e % Shrler we /f/DAn‘

APTOF up P (rex K»u-’ £3-0072 8u3=2  yeullsfinflc)
Measure and record the No-Load UPS rectit’ier output voltage.
M WTe ¥ g% 7257

#0./4 Vde  cre sue - n/f-/dw 4, /‘5A2/3f

Measure and record the No-Load AC output voltage and frequency of
the. inverter as indicated on UPS panel meters.

'q1 /to.s , &2 s2v0. 8 » 3___/20.5 vac(11.7 6 - 122.3vac)

Q1 éo.0 ., Q2 &eO.0 ’ Q3 go.0 HZ(59.5 - 60.5HZ).
IBL / »45/éf'
Close the DC supply breaker at the aasociated switchgear.
K¢ CA 7/xcotl
;..-‘I'_'.: T‘. N ~
dal T ~n7

» - - [y
LT Y T A 1 .. W _“
2 -
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Verify that battery polarity at the UPS is in accordance with Exide
75 KVA UPS manual.
-, _
Y ) 57/3/@7

Initial/Date

Close the UPS molded case DC supply breaker. - "'qyc / sy¢ﬁ/é¢’

Qbserve the following:
The CB2 (DC battery breaker) OPEN lamp denergized and the CLOSED
lamp energizes,

ge / 5‘/3/61’

gc / ;Agféf'

NO EXTERNAL DC lamp deenerglzes.

BLOCKING DIODE CONDUCTING, BATTERY GROUND, BATTERY DISCHARGE, and
BATTERY UNDERVOLTAGE lamps are deenergized.
: we / .942/56’

Measure the DC backup supply voltage at the UPS on the battery input

bus on left side inside UPS cabinet. Record voltage.
PR 254 Yaoe 7288
C e DeF = I /-/V'r

/33,45 vde ge 1 5/

Transfer the test load, which 1s set at 25 percent load, 41 amps/phase,
to the UPS inverter output as follows:

Place the transfer control switch in the AUTO RESTART postion.
Az / Shs /o
I d

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

. q;_ / 4/43746'

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

gy / {/.t/f

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

e / 5 /:/41'
v, :

2L / i&;/ﬁf'
P/ ds/»’

Verify the following:

The ™"CB~3" closed lamp is 1it,
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NO BREAK TRANSFER TO BYPASS lamp energizes. e / :Z/;.. L
Initial/pate
Normal AC source ammeter M2 iandicates increased iaput current.
2 / f//’t/sv’
Charger cutput current meter M8 indicates increased current.

@ / 'a‘/ e

Battery Ammeter M4 fndicates 0 amperes, ) g / 5&3/‘3’
7

AC output ammeter M6 :ndicates the same current as the clamp-on
ammeter indicating test load current (read at load unit),

e / 5/)4’1"

Load test the UPS at 140 Vdec rectifier voltage as follows:

With the UPS supplied from the normal AC source, rafise 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% 50% 75% 100%
A~ P SEE
Current < Amps) &3 _8S /30 )75 s "’2""%’
R B _ | e Ceme prc
91 Voltage 120.5 t22.0 | p20.74] /20.5 ’;;9{%&5
- 23¢( 7¢/,
32 Voltage 120.5 ) 120.5 | )2e.75| sto.5 [TV ks
183 Voltage /J2e-5 |  J2e.5 | 72515 /20.5
Full load output frequency Q1 Lo.Q HZ (59.5 - 60.5 HZ)
RE éo.o
B___ G922

'z. / Jﬂ:éa‘

Measure and record the full load output phase angle difference between
each output phase using the phase angle meter.

1= Zzo.3o, 2-3 20./ o, 1-3 1/9.9 ©°, e / >//>A’~f'

oS nﬂf3zfi‘
(119 -1‘%1") mcm. Puu f/zc»/vf

FPOST T Ty f\-\q v

4
v i
bt
HE R w ;l
’
14 . ; ‘\
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. 8.31 Operationally test the static switch and UPS control circuits at
full rated test load as follows:
§.31.1 Attach disturbance analyzer to UPS output and monitor UPS output

voltage.
S [/ 5//7/63’
Y

8.31.2" Manually transfer full rated load from the inverter ts the alternate
AC supply as follows:

8.31.,2.1 Verify that the "UTIL SYNC OK" lamp is 1it,. QuL / .5/3/46'

8.31.2.2 Verify that the "NO-BREAK TRANSFER, TO BYPASS" 1amp is 1is.
e / 5743/45'
8.31.2.3 Place the transfer control awitch in the bypass position.

9w / 5742/15’
Initial/Date

.

8.31.2.4 Release the switch and allow it to spring back to the "Manual Restart”

position.
g 1 sl

NOTE: This transfers load to the bypass source,

. ML
8.31.2.5 OQbserve the disturbance analyzer printout during transfer, Attach ’“QQ(T/
printout to the procedure and number it to refereuce this step number.

e / 5743/44'

8.31.2.6 Read and record the total harmonic*discortion with (THD) UPS on

. i fc 3°,V
bypass source & SEE ;uwy,»«,3 ”"Zf; 7 9/»-/&:
a1 L.8Z - & T s 2.2 yA

Qs ol G 67 ‘R o ARl OB L L T rap)
sL T
‘23___(___2;__( 2 THDJ% ™ =) » gz_o.8 BL> ”’7”0/( F shefe

;}L- / 5/63 ey

,do?/. “3_#

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

8.31.3.1 Restart the UPS and then verify that the "UTIL SYNC OK" lamp tis

1it.
l% E 1!4- / 574374;;’
. ;w\,rqﬂ\f*v—\'”\ i "'““\q
r,-*;gqq'-l .n' ' i; s -_cl _‘ . o

X ﬁl.:a-wu_)_”__J \wdj
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Verify that the "NO BREAK TRANSFER READY - TQ UPS" lamp f{s 1it.
ge / 5//3 C

Place the "CB=3" switch in the closed position. €. /5 /3/85
NOTE: This transfars load to the iaverter,

Ifﬁ
Observe the disturbance analyzer printout during transfer. Attach 5'\\\)’

printout to the procedure and number it to reference this step number,

g | /3fer

Verify that the blocking diode will not conduct when the DC supply
voltage is raised to 140 V (vhen equalizing the batterties) as follows:

With the UPS supplying full load, move the float/equalize switch
on the associated charger to the equalize position.

* e /[ 7T /ISA’v'

On the UPS DC voltmeter, read the battery input voltage and record.
/13%.0 vde . |/ 5/7/:';’

C 4

Confirm that the blocking diecde is not conducting by verifying the
following:

Verify that the battery ammeter on the UPS reads approximately zero
amps.
gc_ 1 sh3tes

Read and record the battery current on Data Sheet.

o ade ) g/ ;Aaé‘:’

ne / f//}/ﬁ‘

Return the float/equalize switch to the float position.

Operate UPS off DC power as follows:

With full rated load supplied from the inverter and the UPS supplied
from the normal AC supply, open the normal AC supply breaker at

the switchgear.
e/ /3B 5

S
Verify that the "Blocking Diode Conducting™ mimic light is not 1lit. o

P

AN
LA






38783

8.33.2

8.33.3

8.33.4

8.34
8.34.1

8.34.2

8.34.3

8.34.3.1
8.34.3.2
8.34.3.3
8.34.3.4

803"‘-305

8.35

s .

NHP2 |

ES.0071.003
Rev., O
Page 18 of 30

Read and record the full lcad DC input amperes from the UPS battery
ammeter,

540 ade _ %< / s/s/er

Observe the distrubance analyzer printout during transfer. Attach

" printout to the procedure and aumber it to refetrence th‘s step number,

’9<. / f/')A’:

With the UPS supplied from the DC source, measure and record full
load output inverter AC current, voltage, and frequency, as indicated
on the UPS meters,

=

Full load AC Qutput Current 67 ade
AC Output Voltage /ZcC. vac(117.6 - 122.4 vac)
Output Frequency 60.9  HZI(59.5 - 60.5 HZ)

< / 5745/44’

Simulate an inverter failure with automatic transfer as follows:

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

) g ) -5/ o

. Initial/Date

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

Verify transfer by verifying the following:

The "CB-3" open lamp is 1lit. W</ s‘/’/‘h"

The "CB-4" closed lamp is 1lit. . ) -/ 5743/45’
™ N r g

"The "No External DC Closed" lamp is 1lit. 2/ S/ﬁ/m’

Verify that the nermalh AC source ammeter reads approximately zero
amps. )

g/ 534"‘?5'

Verify that- the battery ammeter reads app;oximateiy zera amps.
CQQPJ 57,3743
Place breaker CB3 switch in the aspen position. 2 / S»’/’V(f

”“"\"‘ ’\"\:nw\

LEa EBP:
fi:@n}ésdala:zl \_Jﬁhdﬁ g






703

387 8 3.

8.36

803601

8.36.2

8o3603
80360”

8.36.5

8.36.6

8.37

8.38

NMPp2
ES.0071.003
Rev, 0

Page 19 of 30

Verify the transfer control switch is in the Manual Restar:t Position
and ccuplete the following: ;
1c / f/; }/ e

‘Close the normal AC source breaker at the switchgear,
RV

Verify that all alarms are cleared and the audible alarm is silenced.

):1& / ;/ 34";‘/

Start the UPS by pushing the Module On switch. w1 S,
v

When the DC link reaches open-circuit voltage, close DC supply Circuit
Breaker at its asscciated switchgear, aliowing the chnarger to walk-up

to float voltage.
4/ 5/3/6‘:"

Manually transfer the critical bus load to the UPS by closing breaker
cB3. /)
/o< / f//: o

Verify that the UPS is supplying the critical bus and Breaker CBY

is open.
g / f//:!%'a’

Reduce the test load to 25 percent of rated UPS capacity in 25 percent
steps, allowing current to stabilize between steps.

% L5/

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

NOTE: Show calculation on worst of three phases

VR = VNL-VFL X 100 percent
VNL

Where: VNL = UPS inverter output AC voltage at no load (measured
in Section 8.15 for rectifier DC set at 103
VvDC)

VFL = UPS inverter output AC voltage at full load
(measured in section 8,18.1 for rectifier .DC
set at 103 vde). .

Prase__ A (#¢) VR= 72/.5-/22.5 X 100% = ___, 872 2

12/.5 (+ 2% Max)
' 2 ’_ﬁ_éiﬁ"—;
Sy e e . LR
* 1 el

3
. . . -
Slendgst Lo i

.o
.
T P - e

by
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Step Deleted,

Calculate and record inverter output AC voltage regulation (VR),
with the rectifier voltage at 140 V de using the following formula:

NOTE: Show calculation of worst of three phases. ]
VR = VNL -VFL X 100 percent
VNL
Where: VNL = UPS inverter ocutput AC voltage at 2o load (measured
in Sectisz 8.22 for rectifier DC set at 140
vDC) ’
VFL =. UPS inverter output AC voltage at full 1load

(measured 3in Section 8.29 for rectifier DC set

at 140 VDC)
‘rase_gt (gy) VRe_f2e.5= zo.Sx 1008 = o0 K 3 fra)er
/29.5 (x 2% Max) 76/ / /
Step Deleted, Ver/ s s;fg""'”'b -

Calculate and record inverter frequency regulation (FR), with the
rectifier voltage set at 103 V dc using the following formula:

NOTE: Show calculation of worst phase frequency regulation.

Frehuency Regulation = Fyj_FFL X 100 percent
NL ’

Where: FNL = UPS inverter frequency at no load (measured

- in Section 8.15.2 for rectifier DC set at 103
VDC)

FFL = UPS inverter frequency at full load (measured
in Section 8.18.1 for rectifier DC set at 103

vDC)
FR = __ &2~ &2 X 100% = o__3% yc—/f/ﬂ g5
&Go (+ .833% Max) —-""2& s
. . yor
Step Deleted, Ve /el )

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

FR = FNL - Fpr X 100 percent

Where: FNL = UPS inverter freguency at no load (measured in Section
- 8.22 fq;; rectifier DC set at 140 V DC)

’1 "..- ,_’ ] '. ~D -'-“ Lot P
H “{ :1 ~ .; . . .t Yo, ;} e ,5:-'-’ 2\;\
{l‘l r-J ‘, -',q '.‘ LYl ST k13

"'"J m/ - .Jw
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FNL = UPS inverter frequency at no load (measured in Section
8.29 for rectiflier DC set at 140 V DC)
ye /T

FR = & o~ %9 X 100% = o) %
6 © (x .833% Max)

veriZee ol 10765
Step Deleted, |

Raise the test load 1029 of rated UPS capacity &n 25% steps, allowing
current to stab*l‘ze between steps. Commence 24 hour load test.
Choose phase used in calculation in step 8.40 and take r'e jxgs

i3
hourly and record data on Attachment 12.2 @ , 5/, q_!.//,/y’ :

SEC Swmmans 15 S$hormay
* * 773 s‘f///er

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. v P TE P LT sy

chc puc= nufrs/) oS

a1 2.6 % THD
32 2-? i %
3 ZOSV %

(5% THD) He | spfe
Reduce load to 0 amps in 25% steps, allowing current and voltage’
to stabilize between steps.

. gc / fff/:’)’
. (4

-

Replace UPS output cables as follows:

Verify that the NO-BREAK TRANSFER, READY-TQO BYPASS lamp' is lit.

;E / ;‘/Vér'

Transfer the load to the bypass source by placing the transfer coatrol
switch momentarily in the bypass position. (A spring will return
the switch to the MANUAL RESTART position).

Je,/ >/'/é7

Open the inverter output breaker ((B3) by placing the Inverter Output
Switch in the open position.
g< 1 $hyfom

Manually, open the battery breaker (CB2). 75¢./ f/‘/A":
Manually, open the AC input breaker (CB1). g/ K/V/‘h’
After one minute, open A27CB1 and A27381. ‘ e /.{//‘//s—f

R ’

De-energize the AC feed to the UPS at the assaciated switchgear.

ARD ge / styler
AN *

5 _/t'\_'"s,-—\‘ f""'\m
XETAR R i
v

Lef ; . 3

2ore

.
-~ -i-—'-‘\_':a'.“-, . L. .

i’

4 3
X3 »
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De-energize the DC feed td the UPS at the appropriate switchgear.
Ye / 5‘//’«//&)"
4

Open CBS on the alternate supply transformer. d% / ;/_V/z'a"

Disconnect the load test unit from terminals Ei13, E14, E1S, axd
E16 and reconnect the output feeder cable(s).

ne 1 slfes

Read and‘ record elapsed time meter reading. Verify that elapsed
time meter reading has changed from its initial reading in Step
8.8. .

) 3/ 2 Meups s 1 slitfes

Close the AC fe'ed to the UPS at the associated awi tchgear.w:ﬂy/g(

Close the DC t‘eed to the UPS at the associated switch ear.
8 2 SN8s
Energize the associated UPS output panels by closing CB-S on the
alternate supply transformer,
g/ SApes
Start-up UPS and transfer output lead to UPS.
;//y/sf

Verify phase rotation to be A-B-C at assoclated UPS 6utput panels
and record on data sheet.

w-m
V’

eX .
EMTHJ&- HDeRmdcey o Ky A- PO
u,ﬂ@/ Llf5. 0/ -
oM PORTABLE RAO/e oMk STRADING 4 ! S/1/es
"'””,';.:,Qr /..77: o," /Mf DRk Qup ERIY S/iv&E ofF o /y
Tt

©wrS Qo s 2T TR ArD M Al-nn,.,_,'

ACCEPTANCE CRITERIA ArE AcTrvnren | ye [ s/17/85

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

117.6 - 122.“ vac (Step 801501' 801801. 8'22. 8.29).

The UPS output frequencies shall be 59.5 to 60.5 Hz. (Steps
8.15.2, 8.18.1, 8.22, 8.29).

The UPS output phase separation with balanced 1ocads shall be
1190 to 1210, (Step 8.30). :

Transient AC output voltage deviation, averaged over one-half cycle
shall not exceed +10% (approx. +12 VAC.) or =25% (Approx. =30 VAC)
for .100% load application or removal and shall return to within
+ 2% (Approx. 2.4 VAC) within 3 cycles. (Steps 8.31.2.5, 8.31.3.4,.

B.34.2). :
"‘\-—-q Sty 3“'

q\\-> LL TN
i - 7
'l.) " o
*i‘L.‘?‘:'

.
o v e kv
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9.5

9.6

9.7

9.8
9.9

10.0

10.1

10.2

10.3

12.0
12.1

12.2

12.3
12.4

12.5

NMP2
ES.0071.003
Rev, 0

Page 23 of 30

OQutput voltage regulation snall be less than or equal to *2 percent
from 90 load to full load. (Steps 8.11.10, 8.38, 8.40).

Output frequency regulation shall be less than or equal to +0.833
percent of 60 HZ from no load to full load. (Step 8.u2, 8.44).

Logic power supply voltage shall be greater than 16.5'Vdec.
(Step 8.12.3).

Transfer time { 1/U4 cycle (Step 8.31.2.5, 8.31.3.4, 8.34.2).

Total harmenic disterticn { 5% of the fundamental. (Steps 8.31.2.5,
8.47). -

RESTORATION OF EQUIPMENT TG NGRMAL STATUS

Disconnect and remove all test equipment as necessary.:
< / 5747742f
Replace panels and doors as necessary, nc, / 5//7/:’5'

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

| s

REFERENCE
Manufacturers' Manuals:
Exide 75 KVA UPs NMPZ—E03§A (101=-710-343-77223), 10/28/81

Uninterruptible Power Supply Equipment Specification NM?2-E63SA.
Rev. 1 including Addendum 1-4.

ATTACHMENTS
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75 KVA Uninterruptible Power Supply Block Diagram

Uninterruptible Power Supply Inspection and Test Record - T7SKVA
UpPs

Annunciator List
Computer Point List

Test Summary - 7/
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Transformer/Regulator

Q?hﬁgs |

SUPPLY SWOR,

It Y T
=9
CBS - [ UOLTAGE | 120/ 208y AC .
N\ ' % (BYPASS INPUT)
.3 ' REGUI.ATORI 3 Phase
515-V AC
3 Phase | temeccmccccnmccacc ool
ALTERNATE AC
SUPPLY SWGR.
uPs STaTic]’
e switen| B4
AC-DC DC-AC
CONVERTER INVERTER
Fa R Ch3” (CRITICAL BUS)
~ wd— |_—~_J 4_{_120/208v Ac
CB1 e fa 3 Phase
' —|- BrockING
DIOLE
585-V AC -
3 Phase ( cB2 . TEST
NORHAL AC Loan
SUPPLY SWOR| Fo=c=coccommccc o m oo e b e e m e e
OR PANEL
BOARD
FI16.
NOTES:
75KVA Three Phase UPS o w
1. CB3, and CB4 are electrically operated. Hunufactured by Exide b=
2. CB) is interlocked to Lrip CB4 on closing. -
- .
o o
125-V IC Thhe
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Equipment - Name

Equipment Mark No.

75 ce2. T NMP2
£5.0071.003
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Attachment 12,2

LB ~U75-C .Sheet

UNINTERARUPTIBLE POWER SUPPLY
INSPECTION AND TEST RECORD
TSKVA UPS

1 of ¥

Page 25 of 30

Reference Documents ;;o";d/vf/ Jor Fo TYT P2 Rev. /o/(.‘?/
Rev.
Rev,
UPS Nameplate Data  Mark #- Z VB85~ te/75)<
Serial #- 3L 77223~ 3
o>
© 8.46 24 Hour lLoad Test
™~ - Take Readings on Phase A. :
l/m’ Y Time |} Volts | Amps ' Time |Volts |Amps ‘|| Time | Volts | Amps
reqre’ FE Jor FIoPM 20,0 | 777.8 1|00 :% |129.0 11 69.8| F-701]20.0_| 7704
cne oue = 1p/8 540 )| 720.0 | 170.5 ) iivumlz20.0 1109 .71l P50 420.0 1 /72./ |
i 6:% | 1/20:0 11708 ll2:6 4 1720, 01170. | Weristr | ya0.0 1170.5
n;ﬁf_’j”(q/&/ﬂ‘s Zie |1 430.0 1/20,8 Waive ) 1/30.01769.8 | /42 1200 1£70.£
o 239 sofialet gt V1 12g.01170, 7 W :vs | 1420:0 1749, 6 | 22:901420:0 11 70.4
 adl ~ 79/¢47, ) - - . y 7
@:e 1 (20.0 13I0.{p Wside | Vigo 0 V170,35 |l posts|/20:0 1775
~N goz¥e 1j20,0 1470.9 Nig:vo | 1/20.0 lpa2.6 N 2:ap 1/20.0 177,
dete V206 V{69 .BUF:veY 1 420.0 1 /65.£ W 3:ve1 /200 1770.(
JLN: dorn] 20,0 4 70.
f o— ——

<0
o

8.55

3

Phase rotation for UPS output panels after removal of test load

cables:
Panel Number Rotation . e l? x-2
ZLRAT ~PNLOIT AR -C . P pgr=2e0?
) CACPué~ 4/‘/9‘
,—# R —
TEST EQUIPMENT M&TE NO. CAL. DUE DATE
Fluks £060A < 72 55 LUl el ES
Ao O~ OA T 2/39 9 /6 /85 ~
W P. 20 A L 270/ XENL Y
PRAvar: 2/ p T 203Y _9/20/85
WP 2394 L 3oy 12 003783
| LA0pp K- 3 e 7T 2007 She /%5
_e}claaxcy’! L 3202 ﬁ/"/ﬁ"
¥R o Z< 260 LIRS P
cuke BoliA zc .’.235 vo/s2[05 —» ‘,ﬁ‘ﬁf’c:évﬂk
Py~ YL Ny ‘_.M TRIT.
2 . . e

) 9\’\ S g ‘ AR}
AR --’[

| KT . v
-rn..‘ - 'f . v - 2>
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Procedure Step 5.3

ANNUNCTIATOR LIST

NMP2
ES.0071.003
Rev, 0
Attachment 12.3
Sheet 1 of 3.
Page 26 of 30

Location/
Number

Descripotion (Name)

For 2VBB-UPSIA =

1) Main Contrel Room Panel
2CEC~-PNL852/1#852503

2) ' Main Control Room Panel
2CEC-PNL852/2852504

For 2VBB-UPS1B =

1) Main Control Room Panel
2CEC-PNL852/#852513

2) Main Control Room Panel
2CEC-PNL852/#852514

"UPS1A System Trouble”

1

"JPS1A On Battery Power®

"UPS1B System Trouble"

"UPS1B On Battery Power”
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Procedure Step 5.3 NMP2

£S.0071.003
Rev.. 0
Attachment 12.3
Sheet 2 of 3
Page 27 of 30

ANNUNCTATOR LIST

Location/
Number Description

For 2VBB-UPSIC =

1) Main Control Room Panel '
. 2CEC-PNL 852/#852523 nYpS1C System Troublet

2) Main Control Room Panel
2CEC-PNL 852/#852524 "JpPS1C On Battery Troublen

For 2VBB-UPS1D =

1) Main Control Room Panel .
2CEC-PNL 852/#852533 "JpPS1D System Trouble®

2) Main Control Room Panel
2CEC-~PNL 852/#852534 "JPS1D On Battery Power®”

-dd S

[ L .
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Procedure Step_ 5.3

ANNUNCIATOR LIST

NHP2
£5.0071.003
Jev, 0.
Attachment 12,3
Sheet 3 of 3
Page 28 of 30

Location/
Number Description (Name)

For 2VBB--UPS1G =

1) Main Control Room Panel .
2CEC-PNL852/#852543 "UPS1G System Troublet

2) Main Control Room Panel

2CEC-PNL852/#852544 "UPS1G On Battery Power"
10
e, - N s s - - s
Jiladl T
t‘l’:‘-‘. :- v - Ia ol
.,.15.-,_: L - ,._JJ'
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Procedure Step

5.4

CCMPUTER POINT LIST

NMP2
ES.0071.003
Rev. 0
Attachment 12.4
Sheet t of 1
Page 29 of 30

CP Ident.
Number

Description (Name)

For 2VBB-UPBS1A

1) VBB TC09
2) VBB TC10

For 2VBB-UPS1B

1) VBB TC11
2) VBB TC12

For 2VBB-UPS1C

1) VBB TCOS
2) VBB TCO06

For 2VBB-UPS1D

1) VBB TCO7

"2) VBB TCO8

" For 2VBB-UPS1G

1]

1) VBB-TCO1
2) VBB TCO2

"UPS1A System Troublen
"UPS1A (n Battery Power®

"UPS1B System Trouble"
"UPS1B On Battery Pawer"”

»

"UPS1C System Trouble®
"UPS1C On Battery Power”

"UPS1D System Trouble”
*JPS1D On Battery Power"

1YPS1G System Trouble"
"UPS1G On Battery Power"
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NISGARA MOHAWK POWER CORPORATION
NP2,

FIELD REVISION FORM

TEST FOLDER NUMBER FRF NO.
_7/,7504/75. oo//-;)", s ES. COF . 003 -]
PROCEDURE TITLE NO. REV,
2SS Kun LVUITERRST YO LE Xrrex 57”///_@.\ ES.00 Plwa3 (=)
PROCEDURE REVISION REQUIRED MJYyes __no Pro CPLALOALL

DESCRIPTION OF CHANGE
eNRuCE STEV 8./3 T® 8./Y

8.14 70 8.7/3
8¢¢) — 8.3/
/42~ g./3.2
&¢43 - g3
&1%3,/)] - 8132,/
81932+ g3z
Q1YY - pi3 W)
QIS — iYL
ILLTS ~ 8./3, %2
8./ %Y — 8./3. %y
on wEw 57er 81Y( oro STRP 8./3) CwAMIL wWoROING TV RER® T IS—
Y RAOTUST wpsS RECTIFIER OC OuTrpPuis voynee o 203 £z vewrs &
ok A3 Lol AS P 7l ¥ AI3AL Wice ALLOW. RECORY 7TIHE Ro~Clos

REASON FOR CHANGE L RECT/IFLR Vece7MEE

. \1
Po7 XK=~7/ Lree we7T Allod) ROTir sme~T 7o Jem_

Cl‘r ADTlLsrs 70 f05.8 voe oa 2°5/c)

2L ) llo  s/s/er
AU'I.‘HO $SS(if/applicable)
T%&—— date 5-13-8572, &2 /N date w0

-

APPROVED date ) JIG mtg no.
= S-/5 TS 85-30

RET REQUIRED specify AllA DR No.

REVISION INCORPORATED (if applicable) .date

" RECORD COPY
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NIAGARA MOHAWK POWER CORPORATION
NP2

FIELD REVISION FORM

TEST FOLDER NUMBER FRE NO.
7/.309/'75'“/ /7 5,007 £5.00%F1.003-2
PROCEDURE TITLE YO, RV

239 Kun

LD IITER Yy P T 1FLE P2 Sv}aa'/u

55,0‘7/'003 Q

PROCEDURE REVISION REQUIRED X ves
DESCRIPTION OF CHANGE

s7Zr 8.2/
8,20 — 8.22
8.z25 8.3

3,24 ———> 4.2y
8.7 ———n §. 25

CHarpte sT2P 8B.23 ™
eat(/

w——————

pCcuLcxe

no

4
Mo ADTuwT ... VouT ”

Lot Ceavoats

L4

|
|

!

g2 —> .26 ADD Weros | ADTWIT UPS REeTIFIENR PL
8.22 —m> 4,27 CuLT U VILTREE T® [Ye V< ‘
T ) veLr. ARECero TWE 3= LA |
PSS RECTILIER oW PuT VOLTHGE "
- . e '
vpoe g Z
REASON FOR CHANGE )
/) sFTers NAnre oWl o, SEO e NCE
2) B2 SRR BE cLusep WNT/C wpS /S ST RRTED,
3)  RECTIFIER owrPur CRNwer BE APTEITED  GmTic
c8-2 3 Cctosceo .
-, . L, :, . ..4-::5;_‘.
!lhw” qaf. -y :'» '7!‘-‘!' o:' :*{:;_'..u;:?;
. MY ,/ s/o3/ur
AUTHORI __SSS(if applicable)
1. 24 %&V‘—- date $713-3& 2, oy date /A
U
APPROVED date JIG mtg no.
s~p=87 85-30
RETEST REQUIRED specify - _AI!A DR No.
REVISION INCORPORATED (1if applicable) ., date

" RECORD COPY -
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NIAGARA MOHAWK POWER CORPORATION
ne2

FIELD REVISION FORM

TEST FOLDER NUMBER . FRZ NO.
7/- )309/75200/ /7_-7‘,00—3.— &S, 20 7/, 0d3-’3
PROCEDURE TITLE NO. REV.
75 VR wpd INTERRUZTIRLE  Po poeR Sepp/r&s / £5.002/.003 o

PROCEDURE REVISION REQUIRED @ X“ :
DESCRIPTION OF CHANGE 7¢,

FoRr s7zX 8.3 2.4 :

gy

”
CHante By 7o Rexw &y ve u2”
CHRWEE “Z2 " e LE Mo Rz o & 37
cArcaE ‘o3I~ 7o RERWL Yo | 70 a7

‘e

&
App s7C )P 8,56.
T LI ITH  ePS 0 LERRATING AORMALLY ofF” AC Pow er T RAMS sre
O » A PORTABLE 2R Ie s HLE ST RANOraIC CD I T e  TrO
Feer ofF  Fws FRo7T”  BACK AWD EAcN SI0E OF
UPS. . VERIESY TWRT e pS OoesS AT TR+,
‘ L 4
Aop e ARULARR Iy RRE ReT ivATer. L

REASON FOR CHANGE

) Proce owusé  STEF TYrED (M ERReR-  RENDINES

RRE TREEM Pirsc 7° [PidAléE FoR

KEéweayon Pl SFe T 70 av,

ol !

Pras *~

) CUAMNGE wite vER/ETr IXE - RBIOITYTIY  oPerars

RRALIS wEAR wres,

7 J L Ll she/ei

AUTH(? D PY SS(4f applicable)
1. 2 iﬁ'ﬁ:&-———' date S-4-85 2, AJ/A date
g — oy —

APPROVED X yes no date ) JIG mtg no.
-

: 2 S22-FS 85-3|

RETEST REQUIRED specify allA DR No.

REVISION INCORPORATED (if applicable) ~date

O/

- RECORD COPY
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8.31

8.31.1

8.31.2.

8031.2‘.!

8.3102‘»2 .

8.31.2.3

8.31.2.4

8.310205

8.31.2.6

-

8.31.3

8.31.3.1

5. 0 L, r
TEST FOLCER £ 2 .
. LUBB — &S NM22
Equipment Name —— - $3.0071. 30
. D= 57 - ‘e . v

Equipment Mark # 2y £ Sey, 9
e T
Rrinerlriea~> (2.7 7;/{j

yacs T £

Operationally test the static switeh and UPS control cireuits at
full rated test load as follows:

Attach disturbance analyzer to UPS output and aonitor UPS osutput

voltage, 7
e/ 74://9‘2‘
4

Mapually- transfer full rated load from the inverter to the alternate
AC supply as follows:

Verify that the "UTIL SYNC OK" lamp is lit, 7=/ 7747éf

Verify that the "NO-BREAK TRANSFER, TO BYPASS" lamp is lit.

ge 1 2 ol

Place the transfer coatroi switch in the bypass position.

?Et" ﬂf/ﬁéf
Initial/Date

Release the switch and allow it to spring back to the "Manual Restart"

position,

NOTE: This transfers load to the bypass source.

Observe the disturbance analyzer printout during transfer. Attach
priatout to the procedure and number it to reference this step number,,

F— / Zf/(é?'

Read and record the total harmonic distortion with (THD) UPS on
bypass source,

A églﬁl
h P /R ‘Zl.

< 5% THD

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

f}'-f-" Iﬂ'l‘;:’wul‘ca
7,9/87’

_H/R/

Restart the UPS and then verify that the "UTIL SYNC OK"™ lamp is

11t 7 :

' UNCONTROLLED COPY 4
Verify Prior To Use

* / ib/V’éL’
V4

| Verified BylSJelel._Date 205057
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ATTACH 1z (2.7

. of B
F- 3oF 704“7/_,/_

8.31.3.2 Verify that the "NO BREAK TRANSFER READY - TO UPS" lamp is 1‘3‘ﬁr

?g;7 e

8.31.3.3 Place the "CB-3" switch in the closed position. 7< / 5742%;f .
NOTE: This transfers load to the iaverter.
8.31.3.4 Observe the disturbance analyzer printout during transfer. Attach:

80320

" 8.32°

1

8.32.2

8.32.3

8.32.

8.32.

V4

: J,y,, % b;gq 577 /8 PRIAA
asM) 0] Joud ANIBA

Ad0O @

. 8.32

ONN

&532]

8233

B33,

41N

1

3.1

3.2

3.3

printaut to the procedure and number it to reference this atep aumber,
7=/ 7///’-»‘
4

Verify that the blocking diode will not conduct when the DC supply
veltage i3 raiszed t2 140 V (when equalizing the batterties) a3 follows:

With the UPS supplying full load, move the .float/equalize switech
on the associated charger to the equalize pos*t on.

z ,..usc
’ ,J/ﬂ / (f poh’
On the UPS..DC voltmeter, read the battery input voltage and record., I

.'.ﬁ/£: vde i uAh /

e

Confirm that the. blcck.ng dicde ‘s not conducting by verifying the
following: 5.

Verify that the baﬁtery ammeter' onn the UPS reads approximately zero

amps.
R !

Read and record the battery current on Data Sheet.

JJA! ade rVL /

Verify that the "Blocking Diode Conducting" mimic light is not lit.

o

Return the float/equalize switch to the float position.
H/ﬂ / Jf

Operate UPS off DC power as follows:

With full rated loaé supplied from the inverter and the UPS suppliled

from the normal AC supply, open the normal AC supply breaker at

the switchgear. 1 L
Y . oy ?/,//ﬂ_
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8.33.2

8.33.3

8.

34

] 8.33.4

8.34.1

8.34.2

,ay;u aled ?7%&9 P3IJLIBA

AR

s

A

\

f

el

as(] 0] 40

wip2
25.9971.903
fev, 9D

Qa—a \3 -8 :,:.
RITREHN tee=T /-7

/. &ord ;ag?/A}
Read and record the full load DC iaput amperes from the UPS battery
ammeter,

520 ade 7<= / ‘/A/ér" \

Qbserve the distrubance analyzer printout during transfer. Attach
priantout to-the procedure and number it to reference this. step number., .

2t PRLT,

With the UPS supplied from the DC source, measure and record- full
load output iaverter AC current, voltage, and frequency, as indicated
on the UPS meters,

Full load AC Qutput Current /70 adé
AC Output Voltage  s2.9.3 vac(117.6 - 122.4 vac)

Output Frequeacy  am/a HZ(59.5 - 60.5 HZ)
f;g\/)ou}b‘r .
¢ vé’;"', DAY =/ ofylor

Simulate an inverter failure with automatic transfer as follows:

With the UPS supplied form the DC source, open the Dé supply breaker
at its associated switchgeeor, ’

v ad s

Initial/Date

Observe the distrubance analyzer priatout duriag transfer. Attach

printout to the procedure and number it to reference this step number,

:r.- / 9///4;’

Verify transfer by verifying the following:

The "CB-3" open lamp is 1it, | : s/ hfos

The "CB-4" closed lamp i3 lit, ‘ . o/ 9@4‘:’

The "No External DC Closed™ lamp is 1it. o/ 2/ofer
[ 4

Yerify that the normal AC source ammeter reads approximately zero

amp5. - -

7= los

Verify that the battery ammeter reads approximately zero amps.

A€/ 9/‘74f

Place breaker CB3 switch ia the open position. s/ 7&/"}7
4 X
LY ,

.
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.current: to- stabilize between steps, Commence 2% hour load. test..

the switeh to the MANUAL RESTART position).

FNL = UPS iaverter frequency at 0o load (measSured i{n Sectian

8.29 for rectifier DC set at 140 V DC)

FR = /n X 1008 = /A 3
(= 8333 Hax)

Step Deleted.
Raise-the test:lcad 100% of rated UPS capacity in 25% steps, allowiag:
Choose phase used in calculation ia step 8.40 and take readings,

hourly and record data on Attachment 12.2
Y Wi

At the end of 24 nours attach harmonic distertion analyzer to UPS
output, Read and record the UPS output harmonie distortion with
UPS on normal power.

&1 YA % THD
a2 /A %
03 /2 4
(<5% 1HD) Y

Reduce load to 0 amps in 25% steps, allowing current and voltage
to stabilize between steps. .
%
Replace UPS output cables as follows:
Verify that the NO-BREAK TRANSFER, READY-TO BYPASS lamp is lit.
wha /

Transfer the load to the bypass source by placiag the transfer control
switen momentarily in the bypass position.. (A spring will return

1JAL /

cpen the inverter output breaker (CB3) by placing the Inverter OQutput
Switch in the open position. .

cjma 3 Rewe ey

H/R / <+
Manually, open the battery breaker (CB2). 7F'—/ 2 bofer
Manually, open the AC input breaker 2681). = / 4/%AL
After one minute, .open A27CB1 and A27S1., ‘ 25 / 7;{//47_’_

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

kq z=/ ’///{C
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8.”9.8

8.49.9
8.49.10 "

8-50'. °

8.51

8.52

8.53

8.54

8.55

9.0

v

9

071.203
7. O

’ ‘ e
A7W4c//w-s~'— /27

7 Y, 75/
De-energize the DC feed to the UPS at the apprapriate switaehgear,

) ol

Open CBS on the alternate supply transformer, 2/ ‘7///?’

NMp2
5.2
dev,

e 5]

AV )

Discaanect-:the: load .test unit from terminals E13, El4, EI5,, aad
E16 and recomnmnect the output: feeder cable(s). ) /,
w1 9l lor

Read and record  elapsed ¢ime meter reading. Verify that elapsed
time meter reading has changed from its initial reading in Step
8.8.

25748 . »g / 7/‘:’/

Close the AC feed to the UPS at the associated switchgear. 7"/?// t

Close the DC feed to the UPS at the associated switchgear. 7/"/4”

Energize the associated UPS output panels by closing CB-5 on the
alternate supply transt‘omer. o
S 2/ 9[ /,r

x

St:a'tit;-:up' UPS and 'transfer output load:'to UPS.
/ -.'/%v’

Verify phase, lr'ot:at:‘on to be, A-B-C at... assoc ated UPS output panels““m
and record on "data sheet, L (L"_";f“;u Py
P , TEST, /T ATI

U/ﬁ- / : fné\/lou}k7

Ver/F 167

Lovos .
M . ¢
L

[RA

DA

- Ad0O GITICGHLMEONN

Ag papisan

3

ud A

ajeq
asf) 0] 10

SR,

ACCEPTANCE CRITERIA S T W,%/‘..

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

.’1706 - 1220“ vac (Step 8-15.1. 8.180], 8‘22. 8029)0

The UPS output frequencies shall be 59.5 to 60.5 Hz. (Steps
8.15.2, 8.18.1, 8.22, 8.29).

The UPS ocutput phase separation with balanced 1oads shall be
1190 to 1210, (Step 8.30).

Transient AC output voltage deviation, averaged over one-half cycle
shall not exceed +10% (approx. +12 VAC.) or =25% (Approx. =30 VAC)
for 100% load application or removal and shall return to within
* 2% (Approx. 2.4 VAC) within 3 cycles. (Steps 8.31.2.5, 8.31.3.3,.
8. 34.2). _

&0



-

kg




7 3

18783

9.5
9.6
8.7

9.8
9.9

10.0

]o. l

10.2

10.3

12.0
12.1

12.2

12.3
12.4

12.5

Output voltage regulation shall be less than or equal to +2 perceat
from no load to full load. (Steps 8.11.10, 8.38, 8.40).

Output frequency regulation shall be less than or equal to +0.833
percent of 60 HZ from no load to full load. (Step 8.u42, 8.u1).

Logic~pa§er=:upply voltage shall be grazter than 16.5 Vde.

(SCEP 801203) .

Transfer time < 1/4 eycle (Step 8.31.2.5, 8.31.3.4, 8.34.2).

Total harmonic distortion £ 5% of the fundamental. (Steps 8.31.2.6,

8.47).

-
-

2
.0671.9C3
v 0

3 a8 23

/q.rr,acr/;-:a:—n’ /27

77 7R P per

o W <
[ 3V

U Ar

RESTORATION CF EQUIPMENT TQ NCAMAL STATUS

Disconnect and remove all test equipment as necessary.

;1<./ 9/476f

Replace panels and doors as necessary. se. / i?éég’

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

REFERENCE

Manufacturers! Manuals:

e 9/

gxide 75 KVA UPS NMP2-EQ35A (101-710-343-77223), 10/28/81

Uninterruptible Power Supply Equipment Specificatian NMP2-E035A,
Rev. 1 ineluding Addendum 1-4.

ATTACHMENTS

75 KVA Uninterruptible Power Supply Block Diagram

Uninterruptible Power Supply Inspection and Test Record - T5KVA

UPsS
Annunciator List
Computer Point List

Test Summary

Ay

UNCONTROLLEb COPY
Verify Prior Tp Use
Verified ByLSfaler pate 25er
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Test FQ;:':"""w'. 75 .002. T~
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NERTS

Equipment
253 — e 2SI
UNINTEXRUPTIBLE POWER SUPPLY

INSPECTION AND TEST RECORD
75KVA UPS

uz:/§o/ Dso 2

Equipment Mark No,

&3 7PPLLT

W22

23.9071.203
aav, o
ATS

tachment =2 /2.7

Rev. /a/a/

Reference Documents G oTSR
Rev,
Rev. e |
. -‘,;_. 1
UPS' Nameplate- Data Mark fl= U2 - w28 /e ' .
Serial - RL 77223~ 3 TR
8.46. 24 Hour- toad Test
— Take Readings on Phase o /a :
p/ﬁ \ "
Tim w Tine |[Volts | Amps Time | Volts | Amps
\
T~ wh
8.55 Phase rotation for UPS output panels after removal of test load
cables: .
P/"\
Panel Number Rotation

ajeq~——-
QT kA paiLiap

=
g Q ~—— /A
= O
< = :
- ;—U' TEST EQUIPMENT M&TE NO. CAL. DUE DATE
=, O l’L’C—O"M { yoermttas ) X4 2/7/84
Q ~— ‘ smn ge () 8398 ° 8/ 7/5
— rr;:l - ppysg (=) £325 8/2/8¢
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