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NIAGARA MOHAWK POWER CORPORATION /300 ERIE BOULEVARD WEST, SYRACUSE, N.Y. 13202/ TELEPHONE (315) 474-1511

y January 17, 1986
(NMP2L 0588)

Ms. Elinor G. Adensam, Director
BWR Project Directorate No. 3

U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue

HWashington, DC 20555

Dear Ms. Adensam:

Re: Nine Mile Point Unit 2
., Docket No. 50-410

Enclosed is the Nine Mile Point Unit 2 response to I.E. Bulletin 79-27
requested by your staff during the Instrument and Control Systems Branch
Audit. This information supplements our previous response dated November 4,
1985. Ten copies are provided for your use and information.

Very truly.yours,

@nww
C. V. Mang

Senior Vice President

NLR:ja
Enclosure
1233G

xc: R. A. Gramm, NRC Resident Inspector
Project File (2)
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NIAGARA MOHAWK POWER CORPORATION/300 ERIE BOULEVARD WEST, SYRACUSE N:Y. 13202/ TELEPHONE (315) 4741511

January 17, 1986
(NMP2L™ 0588)

Ms. Elinor G. Adensam, Director
BWR Project Directorate No. 3

U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue

Washington, DC 20555

Dear Ms. Adensam:

Re: Nine Mile Point Unit 2
Docket No. 50-410

Enclosed is the Nine Mile Point Unit 2 response to I.E. Bulletin 79-27
requested by your staff during the Instrument and Control Systems Branch
Audit. This information supplements our previous response dated November 4,
1985. Ten copies are provided for your use and information.

Very truly yours,

Cor ik LLrs'l(.'Lt-\
C. V. Manga
Senior Vice President

NLR:ja
Enclosure
1233G

xc: R. A. Gramm, NRC Resident Inspector
Project File (2)
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Purpose:

2VBB=-UPS1C TEST SUMMARY

page 1

To prove that the DC logic power for the Exide UPS is
powered from the B-phase maintenance supply and that if
a transient occurs on the maintenance supply it can
effect the DC logic such that it will trip the unit.
This test is done with the o0ld internal logic batteries
and then repeated with new ones. Each of the inverter
trips will be tested to verify that each circuit is
still intact except DCOV. An AC input transient to UPS
will be simulated to verify that the unit can '"ride
out" a normal AC input transient without tripping. The
K-5 relay pick up and drop out voltages and the DC
trip-point of the DC logic will be recorded.

Results Summary:

1.)

2.)

3.)

4.)

It was verified that the DC logic power supplies are
fed from the B-phase maintenance supply.

A rapid open and closing of the upstream normal AC
input breaker to the UPS was done and the unit did not
trip or go on battery. No noticeable effect was seen
on the UPS output.

Each inverter trip circuit except DCOV was tested and
each functioned as designed.

Fast transient tests:

With the old batteries still installed a voltage
interruption of 100 - 150 msec duration was given to
the AC input to the DC logic of UPS1C. The DC logic
was initially at 19.86 VDC. The unit tripped 3 out of
4 times. This was done first with the loads on
maintenance supply and then also with the loads on UPS
power.

With the new batteries installed there was no trip when
the fast transient test was performed 25 successive
times. There were no trips but a repeated SCR short
alarm occurred which is indicative of noise spikes
within the unit.






page 2

5.) The K-5 relay drop out was recorded and was found to be
below the trip point of the DC logic power.

6.) Normal transfers were done, UPS to maintenance and
maintenance to UPS, with dead batteries and there were
no trips of the UPS. The maintenance supply was opened
with the UPS feeding the loads and no UPS trips
occurred.

CONCILUSION

This test proves that the DC logic power is fed by the
B phase maintenance power and that it is susceptible to
voltage transients on the maintenance supply. It may be
susceptible to other transients as well because it is
directly tied to maintenance supply. The test DOES NOT
prove the level of susceptibility, that is, it does not
prove that the transient was of any set voltage or duration.
The test implies that the batteries may have mitigated the
trip but is not conclusive.

Each trip circuit was tested successfully so no failure
to any of these occurred that caused the trip.

The fast open/close of the normal AC input breaker
proves that the unit would withstand an AC input transient
without failure or without going on battery power.






Numerical Results:

1.) Fast Transient Tests -

a.) With existing batteries -

1.) With loads on maintenance:
At 19.86 VDC (90.0 VAC) - trip (150 msec.)
At 19.86 VDC (120 VAC) - trip (150 msec.)

2.) With loads on UPS power:
2 Tries, 1 trip (200 msec.)

b.) With new batteries -

1.) Approx. 20.0 VDC - 25 times,
: no trip. (100 msec.)

2.) The DC logic trips at < 16.9 VDC. (with 84.59 VAC on input).

3.) K-5 relay drop out - 45 VAC
K-5 relay pick up - ** not recorded

4.,) The following trips tests were done:

ov/uv

ACUV

ACOV

DCuUV

Frequency fail
Logic Failure .
Power supply failure
Clock failure

*

SQHhOQAQOTDY

5.) The internal battery voltage was measured:

Positive - +0.6
Negative - +0.04



o




5.)

Individual cell voltages:

1.)

2.)

3.)
4.)
5.)

6.)

0ld Battery .Voltaqge

1.19

0.17

0.79

1.78

New Battery Voltage
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a.)

b.)

c.)

d.)

e.)

£.)

g.)

h.)

T e Ll IHAT It P Luds 4 T

On 8/15/91, troubleshooting was done on 2VBB-UPS1C as follows:

With the unit on normal AC with DC and maintenance available
an OV/UV signal was generated by opening the CB-3 toggle
switch. The unit transferred to maintenance without
generating a trip signal. This verifies that an output
OV/UV will not cause a trip signal to be generated.

With UPS1C on maintenance A27-S1 was opened with A27-CB1
closed. The logic power for the UPS went dead and it
shouldn’t have. This is evidence that the UPS internal
batteries are dead.

When the UPS is down the internal logic is fed by ar
lnternal power supply with internal battery backup. W®hen
the is UPS on line an auctioneering circuit should power the
logic.

This auctloneerlng circuit was verified to be worklng by de-
energizing the maintenance supply with the UPS running.

When this was done the logic remained powered up.

Although this is a deficiency it would not have contributed
to the incident because the auctioneering circuit is
working. (WR’s are written to replace all UPS internal
batteries).

With all power sources available the maintenance supply feed
was opened to verify the sync monitor circuit to the UPS.
When the breaker was opened the voltage difference alarm
came in and the unit sync indication went out. On reclosing
the maintenance feed it took 10-15 seconds for the UPS to
re-sync to the maintenance supply.

With the load on UPS with the UPS running on normal AC and
the DC breaker closed the maintenance supply feed was de-
energized. The normal AC was feed was opened. The unit ran
at full load off DC (500 amps) for 10-15 minutes with no
alarms and no trips.

Put unit on malntenance supply with UPS running off normal
AC and CB-2 (DC) open. Opened the logic power and verified
that CB-1 will trip.

Put output on maintenance supply. With unit on normal AC

and with DC breaker available, the AC output was lowered on

the UPS. The AC undervoltage (ACUV) alarm signal was '
generated at 182 vac and after approximately 10 seconds the

unit tripped.

Restored unit to normal AC with DC available, load on 1
maintenance. Raised output voltage to 220 vac and the AC
overvoltage (ACOV) trip occurred.

Unit was again restored with unit on normal AC and DC
available, load on maintenance supply. Lowered the DC
undervoltage (DCUV) caused a trip at 93 vdc.






[

i.)

3.)

) | ' J 7

Due to the possibility of damage to the unit the DCov (DcC
overvoltage was not verified. It was determined also that
this condition was very unlikely to have occurred.

The UPS was in its normal configuration on normal AC with DC
and maintenance available. The upstream AC input breaker
was opened and closed three times as rapidly as possible.
This caused an audible "bump" to the input transformer on
inrush current but the unit did not transfer to DC nor did
it transfer to maintenance. This verifies that unit can
maintain the load under input transients. This does not
necessarily simulate the actual transient the unit had seen.
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WR #190938, troubleshooting plan results, p 3. 5 |

1.) UPS1C visually inspected. |
2.) With the unit running on normal power the K-5 (logic power
supply input) relay is energized. ‘ |
3.) . Opened the maintenance supply feed to UPS1C (CB-1, 2VBB-
XD501) . K-5 relay de-energized. This was verified by
opening and closing CB-1 on 2VBB-XD501 while watching the K-
5 relay. Read the output paramaters with UPS1C maintenance
supply open:
Voltage: Phase 1 to GND: 118.5 vac
Phase 2 to GND: 119.5 vac
Phase 3 to GND: 121.4 vac |

Frequency: 59.91 cycles
DC Link Voltage: 140.08 vdc

4.) Reclosed the maintenance supply and the K-5 relay re- |
energized. This is verification that K-5 prefers to be
powered from the maintenance supply feed any time that power
source is available to the unit.
The SCR short light illuminated when the maintenance feed
was restored to UPS1C.

5.) After a short duration with the unit running normally and no
test evolutions being done the unit tripped (CB-1 trip, CB-2
trip, CB-3 opened) and the unit transferred to maintenance.
The following alarms were indicated:

1.) FREQUENCY FAIL (on A13A21)

2.) MODULE TRIP
3.) INVERTER OVERTEMP
4.) INVERTER LOGIC
, 5.) SCR SHORT
NOTE: This trip, though, not purposely initiated at this

time, is indication that a trip signal to the
A13A21 card will initiate a logic trip and
transfer the unit to maintenance successfully.

6.) Pushed the reset on the A13A21 card, SCR short cleared but
no other alarms.
Opened the P6 plug on CB-4
Turned off A27-CBl and A27-S1 killing logic power.
Turned on A27-CBl and A27-S1 (This was done to attempt to
reset the logic.) u
10.) The following alarms came back in:
1.) FREQUENCY FAIL (Al3A21)

o
vv\./

2.) MODULE TRIP
3.) INVERTER OVERTEMP
4.) INVERTER LOGIC

NOTE: The fact that the alarms were reinitiated when the
logic was re-energized is indication the trip
stays latched in even if logic power is lost.

11.) Unlatched the motor operator off CB-S.
12.) Re-installed the P6 plug to CB-4. The operator did not







-
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reposition itself.
13.) Reset the motor operator back on CB-4
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Reprint of pages 7-13 of August 18, 1991
Troubleshooting Plan - WR #190938

1.  Open P6 Block.
2.  Open logic power to UPS1C.

3. Reset overtemp switch. (NOTE: IT IS NOT DEFINITE THAT
. IT WAS TRIPPED.)
Reset overtemp switch on LEG #4.

4.  Put A13A20 on extender board.
5.  Restore logic power and trace freq. fail signal through A13A20. Replace chips as

required.

When logic was restored - all lights were restored.
6.  Restore card in slot.

7.  Restore logic power.

Attempted to restart unit - closed CB1, pushed module on and module
tripped - freq. failed alarm, overtemp, module trip, Inverter logic alarms. No
overtemp switches picked up (test each with fluke). See Step 4a (next

page).
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4a. Turn off logic.
. 4b.  Put A13A20 on extender.
4c.  Reset logic power
- ;110du1e on light on

4d. PINS 16 and 46 on A13A20 okay 16 - low
46 - high

Stopped testing to repair A13A20 board.
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Chips #1 and #4 (U1 and U4) Replaced on A13A20.
1.  Open P6 block.
2.  Open logic power to UPS1C.

3. PEut A13A20 on extender board.

5.  Restore logic power.

No alarm found
A13A20 chips Ul and U4 cold to touch

6.  If alarms reset, close CB1, verify no alarms.

CB1 closed, no alarms found

Module on pushed, no alarms with unit running
CB2 closed - unit running normal

Unit turned off, lock turned off

Put A13A20 into slot - normal

7.  Install variac on B-phase AC input to logic power supply.

Install GND to input of A27 - F3 (term #1)
Hot to input of A27 - F4 (term #1)
Remove A27 - F4
put VARIAC output on A27-F4 output (term #2)
install oscilloscope AC input - Lead #243
DC (+) Logic Power - #200

Closed A27-S1 control batt. discharge, logic trip came on.
Closed A27-CB1 alarms clear

Closed CB1

Pushed module on - unit running; no alarms

!
|
|
7a.  Turn logic power on restart unit: ’
Closed CB2
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Steady State - 118.13 VAC to power supplies
19.86 VDC (+) DC logic
Lowered VAC to DC P.S. - at 96 VAC, DC volts starts to drop
- at 84.59 VAC, DC volts went to 16.9 VDC
unit tripped.
Alarms - Power supply , failed inverter logic module trip (recorded
. (alarms) 2 hours later from memory)
At 84.59 VAC unit tripped
DC went to 16.9 VDC
Alarms - power supply fail, logic trip, module trip

11.

12,

13.

14.
13a. With unit tripped open A27-CB1 (Battery Breaker) lowered AC input to power
supplies

At 45.0 AC, K-5 dropped - seen by logic (DC) power
dropping - it dropped to approximately zero

(K-5 relay drops out at 45 VAC)






14,
15.
16.
17.
18.
19.
20.

21.

22.

23.

24.

25.
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Reset logic (off) - A27-CB1 and A27-S1 open.
Reset variac to 120 vac.

Turned logic off.

Close CB1.

Turned unit on.

Closed CB2.

Unit running - no alarms (load on Maint.)

Open switch on variac with voltage at - 90.00 vac
- opened and closed for 150 msec + (Trace 7)

Unit tripped

Alarms - power supply failed
logic trip
module trip :
SCR short

Reset logic and reset unit - CB1 closed
CB2 closed
Unit running

Variac reset to 120 VAC.

Open switch on variac for 100 msec. - open and closed

Unit tripped, CB1 open (Trace 8)
CB2 open
Module trip
Logic trip

Restarted unit CB1 closed
CB2 closed
logic reset - no alarms
Put output on UPS Power
Attempted to transfer to UPS power - P6 Block was open - would not transfer

Turn unit Off, reset logic, turn logic on
Put CB-4 Operator (screw motor) to on
Put P6 block back in
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26.

27.
28.

29.

30.

31.

32.

Open CB1 on 2VBB-XD501. No logic trip.
1. Maintenance out of limits (clears)
2. Voltage difference (locks)
- K-5 relay swapped to UPS power
Turn Maint. back on. All alarm clear after time delay.
Open switch on variac - sustained. No trip, horn sounded, K-5 relay transfers.
Flipped switch on variac (off and on) AC voltage down to 58 VAC
(found loose lead on fluke
- not secure in plug)
Turned switch off - unit tripped - no lights ‘
- fuse in Variac is still good ‘
Restarted unit - leg fuse blown, alarm, impulse trip, Inverter fuse

- leg #5 fuse bad

Logic off, = CB1 opened
CB2 opened

Replaced Leg #35, fuse unit restarted, transferréd to UPS power, all alarms clear.
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33. Open/Close variac switch - no ti'ip SCR short alarm (200 msec)

Open/Close variac switch - unit trip, power supply fail, logic (inverter) module trip
- possibly 200 msec
(- trace cannot be read)

34. Restore AC logic as follows:
Remove lead from A27-F3 (team #1) - variac lead
Remove lead from A27-F4 (team #1) - variac lead
Remove lead from A27-F4 (team #2) - variac lead
Re-install A27-F4 fuse

35.  Unit left off, load on maintenance
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1.)

2.)

3)

4.)

5.)

Measure each battery prior to installing in UPS1C:

1) 6.10
2) 6.07
3) 6.10
4) 6.09
5.) 6.10
6.) 6.12

Using a leads lifted log replace the control batteries in UPS1C.

Measure battery voltage on each battery removed from UPS1C:

1) 1.19
2) 2.48
3) 224
4) 0.17
5) 0.79
6.) 1.78

Install a variac on B-phase AC input to logic power supply as follows:

a.)  Attach variac input ground lead to input side of A27-F3 (term #1).
b.)  Attach variac input hot lead to input side of A27-F4 (term #1).

c.) Remove Fuse A27-F4.

d.)  Attach variac output lead on the output side of A27-F4 (term #2).

Install Oscilloscope leads as follows:
a.) one input to scope on A27, lead #243

b.)  other input to scope on A27, lead #200 (+ of DC logic)
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6.)
7.)

8.)

9.

10.)

11.)

12.)

13.)

Set variac for approximately 120 vac.

Restart UPS1C and put load on UPS power, CB-3 closed.

Slowly decrease AC voltage to the DC logic power supplies.
At 91.95 VAC, DC logic power dropped to 19.15 VDC

At approx. 42.94, DC logic recovery to 18.10 VDC
(K-5 transferred to UPS, No trip, Horn sounded)

Verify K-5 relay transfers to UPS power.
At 42.94 DC dropped to approxxmately 17.8 or 17.9.
Turn VAC to 24.0 VAC (K-5 pulled in full) logic went to 19. 76 VDC
Restart UPS1C, as required, and put load on UPS power.
N/A

Put variac to 120 VAC - per oscilloscope K-5 energized
- power supply on maint.

Flip switch on variac rapidly off then on.

Perform the operation in step 11 multiple times and record whether trips of unit

occur.
(See page 15a)

Shutting down unit opened CB2
opened CB1

Alarms - power sync trip
UV/OV transfer
Inverter logic
No module trip

a.) Opened A27-S1 and A27-CB1
Closed A27-S1 and A27-CB1 - alarms still in
Opened A27-S1 and A27-CB1
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SEQUENCE NO. TIME TRIP REMARKS
1 150 - 200 msec no
2 no SCR short came in
3 no - SCR short
4 no SCR short
5 no SCR short
6 no SCR short
AC Volt dip to 81 VAC
7 no SCR
8 no SCR
9 no SCR
10 no No Alarm
11 no SCR short
12 no SCR short
13 no SCR
14 no ----
15 no SCR
16 no SCR
17 no SCR
18 no SCR
19 no SCR
20 no
21 no
22 no SCR
23 no SCR g
24 no SCR
25 no SCR
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14.) Shutdown unit and remove variac and oscilliscope as follows:

a.)
b.)
c.)
d.)
e.)
£)

g.)

Remove variac input ground lead to input side of A27-F3 (term #1).

Remove variac input hot lead to input side of A27-F4 (term #1).

Remove variac output lead on the output side of A27-F4 (term #2).

Remove Fuse A27-F4.

Remove oscilliscope lead on A27, lead #243.

Remove oscilliscope lead on A27, lead #200 (+ of DC logic).
Install the A13A21 circuit card on the extender card.

NOTED: Fuse A27-F4 left out - reinstalled.
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16.)

17.)
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1.)

2.)

3.)

4.)

5.)

6.)

" 6a.)

7.)

8.)

9.)

Repair the A13A21 board in UPS1C.
Reinstall A13A21 board in UPS1C on the extender board.

Attach a recording device on the output of the UPS and the maintenance output and
prepare to record transfer.

Turn logic power on to UPS1C.

Measure voltage on A27-F4, term. #1 referenced to phase A, B, and C of the
maintenance supply:

A27-F4 to Phase A: 212 VAC

A27-F4 to Phase B: 0.2 VAC (This verifies DC power supplies
fed by B-Phase)

A27-F4 to Phase C: 211 VAC

Lift motor operator on CB-4.

Install P-6 block.
Reset motor operator on CB-4.
Restart UPS1C and put load on UPS power, CB-3 closed.

Verify no alarms are present in UPS1C.
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10.) Initiate each of the following trips and record the alarms found Record at least one
trip - transfer to maintenance.

a.)

b.)

c.)

Frequency failure - not tested now - when A13A20 chip failed (earher) fed
frequency failure to A13A21 verifying log1c

Logic failure - took pin low - unit did not trip
- possible probe not on ground
- second time took pin 6 low
- unit tripped
Alarms - logic fail, fan fail, module trip, inverted logic alarm

Took board A13A21 off card cage extender - troubleshoot circuit. Alarm
cleared by reinserting card. Unit restarting, load on UPS.

Clock failed - took pin #32 low, unit tripped

Alarms - logic (inverter) alarm clock failed, module trip

16.) Restore A13A21 to the card cage slot.

17.) Restart unit and put loads on UPS power.






Purpose:

2VBB-UPS1D TEST SUMMARY
page 1

To prove that the DC logic power for the Exide UPS is
powered from the B-phase maintenance supply and that if
a transient occurs on the maintenance supply it can
effect the DC logic such that it will trip the unit.
This test is done with the old internal logic batteries
and then repeated with new ones. The K-5 pickup and
drop out voltages and the DC trip-point of the DC logic
will be recorded.

Results Sumnmary:

1.)

2.)

3.)

4.)

It was verified that the DC logic power supplies are
fed from the B-phase maintenance supply.

Fast transient tests:

With the old batteries still installed a voltage
interruption of 100 - 150 msec duration was given to
the AC input to the DC logic of UPS1D. The DC logic
was at 20.9 VDC. The unit would not trip. The AC
input voltage to the DC logic was then reduced such
that the DC logic was at 20.0 volts. When the test was
performed with the DC logic power at 20.0 VDC the unit
tripped. This was done first with the loads on
maintenance supply and then also with the loads on UPS
power.

With the new batteries installed there was no trip when
the fast transient test was performed though there was
significant hits shown on the DC. logic power bus as
seen by the oscilloscope.

The K-5 relay drop out and pick up voltages were
recorded and they were found to be below the trip point
of the DC logic power..

Normal transfers were done, UPS to maintenance and
maintenance to UPS, with dead batteries and there were
no trips of the UPS. The maintenance supply was opened
with the UPS feeding the loads and no UPS trips
occurred.
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CONCLUSION

This test proves that the DC logic power is fed by the
B phase maintenance power and that it is susceptible to
voltage transients on the maintenance supply. It may be
susceptible to other transients as well because it is
directly tied to maintenance supply. The test DOES NOT
prove the level of susceptibility, that is, it does not
prove that the transient was of any set voltage or duration.
The test implies that the batteries may have mitigated the
trip but that is not conclusive.







Numerical Results:

1.)

2.)

3.)

4.)

5.)

Fast Transient Tests -

a.) With existing batteries -

1.) With loads on maintenance:
At 20.9 VDC - five tries, no trips.
At 20.7 VDC - one try, one trip. (150
msec.)
2.) With loads on UPS power:
At 20.06 VDC - one trip. (100 msec.)
b.) With new batteries -

1.) At 20.05 VDC - Five tries, no _trips.
- noticeable DC hit on each transient.

The DC logic trips at <17.3 vDC. (with 84.5 VAC on input).

K-5 relay drop out - 42 vVDC
K-5 relay pick up - 55 VDC

The internal battery voltage was measured:
Positive - +0.6

Negative - +0.14 - (the negative battery set was
actually slightly positive).

Individual cell voltages:

0ld _Battery Voltage New Battery Voltage
1.) .254 6.10
2.) .570 6.06 j
3.) 1.03 : : 6.10 ‘
4.) .07 6.10

5.) 1.17 6.13
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1.)

2.)

3)

4.)

5.)

6.)

7.)

Place the loads off UPS1D on maintenance power.
When unit put to maintenance, CB-4 failed to close. Lifted operator - Bkr.
closed (partial false signal to CB-4).

(Later found to be adjustment
of CB-4 operator.)

Open CB-2, CB-1, A27-S1.

Measure and record DC logic power - (this is battery voltage)

(+20) = +.06V
(-20) = +.14V (* verified +.14 volts)
Open A27-CB1.

Measure voltage on A27-F4, term. #1 referenced to phase A,B and C of the
maintenance supply:

A27-F4 to Phase A: 203.1 VAC
A27-F4 to Phase B: 0.0 VAC (Phase B to DC power supplies)
A27-F4 to Phase C: 202.4 VAC

Install a variac on B-phase AC input to logic power supply as follows:

a.)  Attach variac output ground lead to input side of A27-F3 (term #1).
b.)  Attach variac input hot lead to input side of A27-F4 (term #1).

c.) Remove Fuse A2'}-F4.

d.)  Attach variac output lead on the output side of A27-F4 (term #2).

Install Oscilloscope leads as follows:
a.)  one input to scope on A27, lead #243

b.)  other input to scope on A27, lead #200 (+ of DC logic)




=
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8.)
9.
10.)
11.)
12.)

13.)

14.)

15.)

16.)

17.)

18.)

Set variac for approximately 120 VAC.
Lift motor operator on CB-4.
Turn logic power on to UPS1D.
Reset motor operator on CB-4.
Restart UPS1D and put load on UPS power, CB-3 closed.
Slowly decrease AC voltage to the DC logic power supplies.
Start 20.88 VDC at 98.13 VAC DC, power supply went down 20.59 VDC
Record when DC voltage starts to drop -
98.13 VAC

20.59 VDC

If unit trips, record voltage at trip point -

84.5 VAC * Unit tripped. CB-4 failed to close - got CB-4 "ON"
flag.
Alarms - voltage difference, maint. out of limits
17.3 VDC module trip, inverter logic alarm.
Power supply failed.

If unit trips, lower AC input to K-5 relay until relay drops out.
At 56 VAC relay chattered, 8 VDC on logic
At 42 VAC relay swapped - dropped

Put reset back up - At 55 relay started to pickup
At 75 VAC pulled in

Restart unit, as required, and put the load on UPS power.

Set variac at 120 VAC.
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19.) Open and close variac switch quickly. Record if trip occurs.

Trvee 7 shorlys
Tripped once - no trip, SCR short alarm - 150 msec (Trace #9) -

20.) If trib does not occur attempt again.

2nd try - AC drops to 119.5 VAC, no trip (Trace #1)
3rd try - AC drops to 84.5 vac on fluke, no trip
(100 msec)
on oscilloscope - AC dropped 136 VAC, AC dropped 2.3 volts (from 20.9
VDC at start) (see 20a on next page)

20a.) 4th try - no trip
Sth try - set variac to 95.0 VAC, VDC at 18.6 - unit tripped.
Power supply failed (Prior to switching

variac)

Put unit on maintenance. Tried fast trip at 20.00 VDC - unit tripped.

28.) Measure each new battery prior to installing in UPS1D.

1.) 6.10 VDC
2.) 6.06 VDC
3) 6.10VDC
4.) 6.10VDC
5.) 6.13VDC
6.) 6.09 VDC

29.) Shut logic power off.
Remove oscilloscope leads.
Remove variac leads.

30.) Install fuse F-4.

31.) Put loads on UPS power.
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1.)

2.)

3.)

4.)

5.)

6.)

7.)

* ANNOUNCE LOSS OF LIGHTS

Place the loads off UPS1D on maintenance power.
Open the P-6 block block on CB-4.
Open CB-2, CB-1, A27-S1, A27-CB1.

Install a variac on B-phase AC input to logic power supply as follows:

a.)  Attach variac output ground lead to input side of A27-F3 (term #1).
b.)  Attach variac input hot lead to input side of A27-F4 (term #1).

c.) Remove Fuse A27-F4.

d.)  Attach variac output lead on the output side of A27-F4 (term #2).

Install Oscilloscope leads as follows:
a.)  one input to scope on A27, lead #243

b.)  other input to scope on A27, lead #200 (+ of DC logic)
Set variac for approximately 120 vac.

Lift motor operator on CB-4.
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8.)
9.
10.)
11.)

12.)

21.)

22.)

22.)

24.)

August 21, 1991

Reinsert the P-6 block on CB-4.

Turn logic power on to UPS1D.

Reset motor operator on CB-4.

Restart UPS1D leaving loads on maintenance supply.

Open and close variac switch quickly.
Record if trip occurs.

Adjust variac such that DC logic power is at 20.00 VDC

AC at 91.28V Switch time - 150 msec

DC at 20.07V |

At unit trip the following alarms observed: (TRACE #5)
1. trip 3. SCR short
2, Inverter logic 4. Power supply failed

Restart unit, as required and put loads on UPS.

* Breaker CB-2 failed to reset.
Breaker replaced per WR #177123.

Open CB-1 on 2VBB-XD600 and verify that unit does not trip.
Unit did not trip. The following alarms were observed:

1. Voltage Difference )
2. Maintenance out of limits

While on UPS power without maintenance available record the following: °
UPS output voltage: Phase A: 121.0 VAC

Phase B: 120.0 VAC

Phase C: 121.5 VAC
DC Link voltage: 140.7 VDC

UPS output Frequency:  59.93 HZ AC output

Close CB-1 on 2VBB-XD600.



at




WR #190945 TROUBLESHOOTING PLAN Page 8
August 21, 1991

25.) Adjust motor operator on CB-4 as required.

26.)
26.)
27.)

29.)

" 30.)

31.)
32.)

33.)

Unable to adjust at this time.

Restart unit, put load on UPS power - Lower reostat (variac) volts until
DC logic is 20.00 volts
VDC -20.06 VAC - 100.23

, Flipped variac switch on and off, unit tripped (100 msec.)

Alarms - module trip
inverter logic
power supply failed

Transfer loads to Maintenance.

Shut down unit including logic power and P-6 block.

Open Ac input breaker, 2NHS-MCC006, 8-A.

Using a leads lifted log replace the control batteries in UPS1D.

Bench Battery Voltage Readings - prior to installation

1) 6.097 VDC 4) 6.101 VDC
2.) 6.063 VDC 5.) 6.125VDC
3) 6.107VDC 6.) 6.090 VDC

Measure battery voltage on each battery removed from UPS1D:

1.)
2.)
3.)
4.)
5.)
6.)

.254 VDC
.570 VDC
1.03 VDC
.07 VDC
1.17 VDC
1.39 VDC

Set variac for approximately 120 vac.

Restore P-6 block on CB-4.

Lift motor operator on CB-4.
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Turn logic power on to UPS1D.

Reset motor operator on CB-4.

Restart UPS1D and put load on UPS power, CB-3 closed.

Lower variac voltage to 99.03 VAC until DC logic voltage is approximately
20.05 VDC

Flip switch on variac rapidly off then on.

Perform the operation in step 11 multiple times and record whether trips of unit

No trip, 100 msec No alarms

No trip No alarms

No trip SCR short alarm

No trip, 100 msec (noticeable DC hit) No alarms (Trace #3)
No trip, 150 msec (noticeable DC hit) SCR short alarm  (Trace #5)

Shutdown unit and remove variac and oscilliscope as follows:

WR #190945
34.)
35.)
36.)
37.)
38.)
occur.
1.
2.
3.
4.
5.
39.)
a.)
b.)
c.)
d.)
e.)
£.)
. 39a.)

Remove variac output ground lead to input side of A27-F3 (term #1).
Remove yariac input hot lead to input side of A27-F4 (term #1).
Remove variac output lead on the output side of A27-F4 (term #2).
REINSTALL Fuse A27-F4.

Remc;ve oscilliscope lead on A27, lead #243.

Remove oscilliscope lead on A27, lead #200 (+ of DC logic).

Restart unit and put loads on UPS power.
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40.) - Static swithc is operating as noted by observation of static switch light on
control module during UPS to maint transfer.

41.) Measure B-phase AC input voltage to DC logic power supplies

118.34 VAC

Measure DC logic power with unit on line
(+20V) 20.78 VDC
(-20V) -20.86 VDC
*42.) Adjust motor operator on UPS1D
Unable to adjust CB-4, Maintenance supply breaker. CB-4 requires
replacement. Problem determined to be the breaker or the transfer motor
operator. WR 177124 initiated to replace breaker CB-4.
(-Breaker replaced.)

43.) Perform transfer - UPS to maintenance

- Record transfer with visicorder

*NOTE: UPS output breaker CB-3 is sticking and requires replacement.







Purpose:

2VBB-UPS1A, 1B, 1G TEST SUMMARY

page 1

To prove that the DC logic power for the Exide UPS is

powered from the B-phase maintenance supply. The K-5

pickup and drop out voltages and the DC trip-point of

the DC logic will be recorded for UPS1A, not for UPS1B
and UPS1G. The internal batteries will be tested and

replaced.

Results Summary:

1.) ©On UPS1A, UPS1B and UPS1G, it was verified that the DC
logic power supplies are fed from the B-phase
maintenance supply.

2.) The K-5 relay drop out and pick up voltages were
recorded for UPS1A and they were found to be below the
trip point of the DC logic power.

3.) On UPS1A, UPS1B, UPS1G, the maintenance supply was
opened with the UPS feeding the loads and no UPS trips
occurred.

4.) On UPS1A, UPS1B and UPS1G, the batteries were replaced.

CONCLUSION
This test proves that the DC logic power is fed by the
B phase maintenance power. It proves that the internal

batteries were effectively dead. For UPS1A it proves that
on a slow transient that the DC logic power will drop out
before the K=-5 relay will transfer to UPS power.






Numerical Results:

1.) The UPS1A DC logic trips at <16.7 VDC. (with,75.6 VAC on
input) .

2.) UPSlaA: K-5 relay drop out - 47 VDC
K-5 relay pick up - 52 VDC

4.) The internal battery voltage was measured:

UPS1A: Positive - 0.7
Negative - 1.1

UPS1B: Positive - 0.54
Negative - 6.2

UPS1G: Positive - 18.3
‘ Negative - 0.69
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1.)

2.)

3.)

4.)

5.)

6.)

7.)

Place the loads off UPS1A on maintenance power.

Pull the P-6 block to CB-4

Open CB-2, CB-1, A27-S1.

Measure and record DC logic power - (this is battery voltage)

+20 VDC Batt. +0.70 VDC
-20 VDC Batt. -1.15 VDC
Open A27-CB1.

Install a variac on B-phase AC input to logic power supply as follows:

a.)  Attach variac output ground lead to input side of A27-F3 (term #1).
b.)  Attach variac input hot lead to input side of A27-F4 (term #1).

c.) Remove Fuse A27-F4.

d.)  Attach variac output lead on the output side of A27-F4 (term #2). ‘
Measure voltage on A27-F4, term. #1 referenced to phase A, B and C of the
maintenance supply:

A27-F4 to Phase A: 206 VAC

A27-F4 to Phase B: 0 VAC

A27-F4 to Phase C: 208 VAC
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8.)

9.)

10.)

11.)

12.)

13.)

14.)

August 23, 1991

Set variac for approximately 120 vac.
Tumn logic power on to UPS1A.
Slowly decrease AC voltage to the DC logic power supplies.

120 VAC = 21.08 VDC

Record when DC voltage starts to drop -

92.42 VAC Logic trip 75.60 VAC

21.05 VDC Pwr Supply failed 16.70 VDC

Lower AC input to K-5 relay until relay drops out and pickup.
47 VAC drop out

52 VAC pickup

DO NOT PROCEED WITHOUT NRC APPROVAL Received 13:15 8/23/91

Shutdown unit and remove variac as follows:

a.) Rémove variac output ground lead to input side of A27-F3 (term #1).
b.)  Remove variac input hot lead to input side of A27-F4 (term #1)."

c.)  Remove variac output lead on the output side of A27-F4 (term #2).
d.) REINSTALL Fuse A27-F4.

Repair UPS1A. *x CHARGER SUPPLY REPAIR ONLY **

Troubleshot UPS1A - no problem found. Suspect weak breaker ir. .VBB-
PNL301 (Bkr #1) trips at time - WR #195051 written to replace
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15.) Restart unit, as required, and put the load on UPS power.
16.) Open CB-1 on 2VBB-XD500 and verify that unit does not trip.
Unit did not trop

Voltage difference alarm
Maint out of limit alarm

17.) While on UPS power without maintenance available record the following:

UPS output voltage: Phase A: 118.8 VAC
Phase B: 123.0 VAC
Phase C: 120.2 VAC
DC Link voltage:  (as found) 135 VDC NOTE: WR #154535 written on
(as left) 140.0 VDC 5/10/91 previous

problem

UPS output Frequency: 59.85 Hz

18.) © Close CB-1 on 2VBB-XD600.

19.) Transfer loads to Maintenance.

20.) Open P-6 block on CB-4.

21.) Shut down unit including logic power.

22.) Open AC input breaker, 2VBS-PNL301, 1.

23.) Measure each new battery prior to installing in UPS1A.

1.) 6.08VDC
2.) 6.09 VDC
3) 6.10VDC
4) 6.12VDC
5.) 6.13VDC

6.) 6.14VDC



-
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24.) Using a leads lifted log replace the control batteries in UPS1A.

25.) Measure battery voltage on each battery removed from UPS1A:

26.)

27.)

28.)

29.)

30.)

1.) 6.31VDC
2.) 5.29VDC
3.) 4.92VDC
4.) 2.64 VDC
5) 6.46 VDC
6.) 5.54VDC

Lift motor operator on CB-4.
Reistall P-6 block on CB-4.
Turn logic power on to UPS1A.

'Reset motor operator on CB-4.

Restart UPS1A and put load on UPS power, CB-3 closed.

Supply breaker did not trip.
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1.)
2.)
3.)

4.)

5.)

6.)

7:)

8.)

9.)

WR #160944, troubleshooting plan, page 3

(8/26/91)
\ ¢\,
Place the loads off UPS1B on maintenance power. \\ SIRINEY
* Visuwally verify that the static switch operates.

Pull the P-6 block to CB-4 PQ ul gl

Open CB-2, CB-1, A27-S1., (M. Ay) Bt QR

Measure and record DC logic power - (this is battery

voltage) _\.2_0ng Q‘(«'Q\ - . 0,3-4

- Wul. a\l\ -b,2
Open A27-CBl.

Measure voltage on A27-F4, term. #1 referenced to phase A, B
and C of the maintenance supply: -

A27-F4 to Phase &: {949 2 VAL Rp - v M9

A27-F4 to Phase B: Q) 9 VH(/

A27-F4 to Phase C: \th{ (0
o VRC
d\g

Open AC input breaker,:2VBS-PNL301, 2. -\

Measure each new battery prior to installing in UPS1B. %

6079
128
6.084
;095

092

6 Jos

.
.
.
.
3
.

)
) b
)
)
)
)

GOl WIS

Using a leads lifted log replace the control batteries in fk&
UPS1B.






10.)

11.)
12.)
13.)
14.)
15.)

\\(\g 16.)
Aa7.)

18.)

19.)

page 4

Measure battery voltage on each battery removed from UPS1B:

1.) 6.2
2.) 6.2
3.) .Y
4.) ¥.8
5.) 5.5
6.)/1_

Lift motor operator on CB-4.R\?>
Reinstall P-6 block on CB-4.R&{2
Turn logic power- on to UPS1B. Q\:
Reset motor operator on CB-4.?\R
Restart UPS1B and put load on UPS power, CB-3 closed. P!ﬁ

With loads on UPS power, open A27-S1 and verify no CONTROL
BATTERY DISCHARGE alarm occurs.

SR Oiiduce \arm i

QV\ .
Close \ \“, H% QAT A~ \w

c\\\ A\o\—Sl . C’\N&\

With loads on UPS pov& p\n C%‘-&l on 2VBB-XD601.

With loads on UPS power w:Lthout mg\’\%:enance available record

the following: 9.3 VAc
9 \ch VAec
UPS output voltage: %< \1v.| vac
DC Link voltage: \4 $.4 V(lc,

£9 88 W

UPS output Frequency:




R



20.) Close CB-1 on 2VBB-XD601.
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1.)

2.)

3.)

4.)

5.)

6.)

7.)

8.)

Place the loads off UPS1G on maintenance power.
*Visually verify that the static switch operates.

Pull the P-6 block to CB-4
Open CB-2, CB-1, A27-S1.
Logic on- power supply failed, DC OV, Maint. out of limits, voltage diff

output OV/UV, Inverter logic trip.

Measure and record DC logic power - (this is battery voltage)

-20 VDC Batt. +0.69 VDC
+20 VDC Batt. +18.3 VDC
Open A27-CB1.

Measure voltage on A27-F4, term. #1 referenced to phase A, B and C of the
maintenance supply: ’

A27-F4 to Phase A: 206.7 VAC
A27-F4 to Phase B: 0.0 VAC
A27-F4 to Phase C: 213.3 VAC

Open AC input breaker, 2VBS-PNL301, 7.

Measure each new battery prior to installing in UPS1G.

1.) 6.086 VDC 4) 6.167 VDC
2.) 6.096 VDC 5.) 6.100 VDC
3.) 6.115 VDC 6.) 6.098 VDC
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9.)

10.)

11.)

12.)

13.)

14.)

15.)

16.)

17.)

August 24, 1991

Using a leads lifted log replace the control batteries in UPS1G.

Lead 256 to +20 VDC power supply had burnt log - screw was loose;
other screws were tight.

Measure battery voltage on each battery removed from UPS1G:

1.) +6.414 VDC
2.) +6.370 VDC
3.) +3.067 VDC
4) +6.392 VDC
5) +2.464 VDC
6.) +5.518 VDC

Lift motor operator on CB-4.

Reistall P-6 block on CB-4.

Turn logic power on to UPS1G.

Reset motor operator on CB-4.

Restart UPS1G and put load on UPS power, CB-3 closed.

With loads on UPS power, open A27-S1 and very no CONTROL BATTERY
DISCHARGE alarm occurs.

No alarms or lights.

Close A27-S1.
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18.)

19.)

20.)

August 24, 1991

With loads on UPS power, open CB-1 on 2VBB-XD602.

Voltage difference, Maintenance out of limits alarms.

With loads on UPS power without maintenance available record the following:

UPS output voltage: Phase A: 119.2 VAC
Phase B: 121.6 VAC
Phase C: 121.4 VAC

DC Link voltage: 139.58 VDC

UPS output Frequency: 59.91 Hz

Close CB-1 on 2VBB-XD602.
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NUIMBER TITLE N SELTICN
D 110 6I8 235  WIRING DIALRAM 3

LoGIC POWER/REIFY AT

EVISE NMALAO:
/':/2 5‘350%0 ZPWSUPOO/

SECTION 2.3.7 N PAGES 2-19and 2-/1
AS FOLLOWSS

2.3.7 Logic Poyer and Relay Panel, Az7.

This panel contains positive and hegativa 20 VDC power supplies
(PS1 and PS2). These or supplies are powered through relay
A27K5, which aelects 1inverter output or maintenance sourcae.
Positive and negative 18-V sealed batteries (A27BT1-BT6) are
mounted on this panel and are kept. charged by the power supplies,
Circuit breaker A27CB1 disconnects the battery from

h a27s1
he 1logic power bus, and logic power supply switc

gi:conngcts ghc power supply’s 120 VAC input power (only frgg7§??
maintenance power). The panal alsc containsg card~-mountaed ( 7Al)
relays which interfaca the Al13 controls with external items suc 029
circuit breaker notor operators, shunt trip coils, and fom te
monitor panel functions. Control battery discharge saens nil 3
located on the A27A1 card. (These batteries should be replaced a

4-year intervals.)
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. page 1
Verify P-6 block open on CB-4
Verify logic power is off:
A27~-CBl1 open
A27-S1 open
NOTE - Caee C5C = ALauss it & EAR
* CAUTION: RIGHT SIDE BUS CONNECTIONS ARE HOT INSTALL RUBBER

BLANKETS. .

Unplug the following plugs on A27:

J1.) A27P3
12.) a27Pa
§3.) A27P6
{4.) Aa27P1

5.) A27P2

\ Remove A27 pan from unit

Modify A27-KS5 relay wiring per EDC
Reinstall the A27 pan.

Reinstall following plugs:

1.) A27P3
2.) A27P4
3.) A27P6
4.) A27P1
5.) A27P2

Close A27-S1 (Leave A27-CBl open).
Verify mimic lights come on on the front panel.
Alarm horn will come in. (Reset as necessary)



.-l’
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page 2

Push relay A27-K5 in AND HOLD. Verify that lights go out.

Release relay A27-K5 and verify lights come on.

-

CLO=E U w RErea) & 7 DO BR:ZTan =R,
’

SLUBE AT~

Re-energize the UPS on AC power, CB-2 open, with loads on

maintenance.

= ;
D

Visually verify that the A27-KS5 relay is energized.

Open A27-CBl.

Open the A27-S1 switch while monitoring A27-K5 and verify that
the A27-K5 relay does not drop out.

Reclose A27-S1 and A27-CBl.

Lift the CB-4 motor operator.

Insert the P-6 block.

Reinsert the motor operator.

Close CB=-2.

Transfer loads to UPS power and verify mimic lights are still on.







page 3

Transfer loads to maintenance power and verify that mimic lights
are still on.

Place the transfer control switch in the AUTO RESTART position.
The unit will restart (after a time dealy) and rétransfer to UPS
power.
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Verify P-6 block open on CB-4

Verify logicapower is off:

A27-CBl open
A27-51 open

* CAUTION: RIGHT SIDE BUS CONNECTIONS ARE HOT INSTALL RUBBER
BLANKETS.

Unplug the following plugs on A27:

1.) A27P3.
2.) A27P4.
3.) A27P6.
4.) A27P1Y
5.) A27P2,

Remove A27 pan from unit

Modify A27-K5 relay wiring per EDC
Reinstall the A27 pan.

Reinstall following plugs:

1.) A27P3
2.) A27P4
3.) A27PS6
4.) A27P1
5.) A27P2
——
Close A27-S1 (Leave A27-CBl open). @

Verify mimic lights come on on the front panel.
Alarm horn will come in. (Reset as necessary)
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Push relay A27-K5 in AND HOLD. Verify that lights go out. ?@3

»

Release relay A27-K5 and verify lights come on. (‘\\\E

CLosl L PITDwny e P v Bfrorieas
Clasé P A S R

Re-energize the UPS on AC power, CB-2 open, with loads:on ;\&
maintenance. -

Visually verify that the A27-KS5 relay is energized. Q\%

Open A27-CB1. Q\YS

Open the A27-S1 switch while monitoring A27-KS and verify that 6)1&
the A27-K5 relay does not drop out.

Reclose A27-S1 and A27-CBl. e\a
Lift the CB-4 motor c;perator. (JH]
Insert the P-6 block. @!p

Reinsert the n}otor oper;'ator. (‘) {&

Close c_a-z. /%5 _

Transfer loads to UPS power and verify mimic lights are still on.
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Transfer loads to maintenance power and verify that mimic lights pH}
are still on. '

Place the transfer control switch in the AUTO RESTART position. .\
The unit will restart (after a time dealy) and retransfer to UPSQ“&
power. .
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Verify P-6 block open on CB-4
I/

Verify logic power is off:

A27-CB1 openﬁﬁg

A27-S1 open )

W * CAUTION: RIGHT SIDE BUS CONNECTIONS.ARE HOT INSTALL RUBBER
BLANKETS.

Unplug the following plugs on A27:

1.) A27P3g§§
2.) A27P4
3.) A27P6
4.) A27P
5.) A27ng¢b

Remove.A27 pan from unit XUAQ
Modify A27-KS5 relay wiring per EDC W

Reinstall following plugs:&%ﬂV

1.) A27P3
2.) A27P4
3.) A27P6
4.) A27P1
5.) A27P2
Close A27-5S1 (Leave A27-CBl open). | @é{
Verify mimic lights come on on the front panel.

Alarm horn will come in. (Reset as necessary)
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o Bt

Push relay A27-KS5 in AND HOLD. Verify that lights go ou

b
Release relay A27-K5 and verify lights come on.%gsr

Lift motor operator on CB-42ﬁV
Plug P-6 block in on CB-4 MH’

Reattach motor erator on CB-4 ﬁup
Puce P-4 Breck s
L ET Lenwn Ao, 34T nNuD 2{7 From AATTEUES . ~ Urir TR0

cumré A= <CB) P gy, T sl2e/ W Mo vue Trip
Re-energize the UPS aad—pu%EZhs—loads_on_nES—powe .Q TRVEOUD Al
SPLr A= B bty wWiIr€TIE 200 g 2o/, 7EECLoIE MLT=57 ren Sevt Sibs
Ctote—mramacal, p 8/ulr/ iy 7 -cF) et SLieply B

RE€~Ex0etlDd T uvT - po TIUA.
Visually verify that the A27-KS5 relay is energized.

oPEY AL)—<op|

Open the A27-S1 switch while monitoring A27-K5 and verify the
following:

a.) The A27-K5 relay does not drop out. -
b~+——No-eenerek%mﬂﬂxx5h4éssha;ge—a&aar«:mmarﬁsn——ycV%A/

Reclose the A27-S1 switch.4q4~0 R RN

ufsr -y o/ or,m
Lo (=& Feeck
RESET CL-o gQPNCLN om ISrraaleern, Cloré C8-L

With the UPS feeding the loads open A27-CBl.

wps oo thifec ]
Transfer loads to maintenance power and verify mimic lights are
still on. __-~
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Transfer loads to UFS power and verify that mimic lights are
stil)l on. = TRy o~ lers~r

— bl WILe TS )€ 9/21/?/
“rrvour  BrfTx 7

Place A27-CBl on. « V/it/cl ’

ﬂés W?’?C‘ bprs 72 oo Lorerr s “ wirS
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Verify P-~6 block open on CB-4

Verify logic power is off:
A27-CBl open v
- A27-S1 open .~

* CAUTION: RIGHT SIDE BUS CONNECTIONS ARE HOT INSTALL RUBBER ¢+~
BLANKETS.

~

Unplug the following plugs on A27:

1.) a27p3~
2.) A27P4v
3.) 'A27P6
4.) A27P1:i/
5.) A27P2

Remove A27 pan from unit v

Modify A27-K5 relay wiring per EDC v

Reinstall the A27 pan. .~

Reinstall following plugs: ¢
1.) A27P3-~_

.) A27P4::;

A27P6

A27P1

A27p2

-
———e

NH W
~— N

Close A27-S1 (Leave A27-CBl open).
Verify mimic lights come on on the front panel.L///
Alarm horn will come in. (Reset as necessary)
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Push relay A27-KS in AND HOLD. Verify that lights go out. -«

Release relay A27-KS and verify lights come on. N

Ctadd wfi§Theva we « o< [[BrRS1em] /

CL2I€E Ly~ C8B7 /
Re-energize the UPS on AC power, CB-2 open, with loads on
maintenance.

Visually verify that the A27-KS relay is energized. -

Open A27-CBl. /

Open the A27-S1 switch while monitoring A27-KS and verify.that v .
the A27-K5 relay does not drop out.

Reclose A27-S1 and Az%-csl.v/
Lift the CB-4 motor operator. ~
Insert the P-6 block. ///
Reinsert the motor operator.///

Close CB-2. y//

Transfer loads to UPS power and verify mimic lights are still on.___
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Transfer loads to maintenance power and verify that mimic lights
are still on.

Place the transfer cdntrol switch in the AUTO RESTRRQ\gggition.
The‘nQ}t will restart Yafter a time dea and retranster to UPS

power. — T powre e 7”7l )y — c3~-3 Breree -
. ST7cster
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%ﬁf Verify P-6 block open on CB-4

gf'Verify logic power is off:
/

A27-CB1l open
A27-S1 open

.  MOTE L il TEH - fLalfMS Wit feinEAR
* CAUTION: RIGHT SIDE BUS CONNECTIONS ARE HOT INSTALL RUBBER
BLANKETS.

Unplug the following plugs on A27:

»

1.) A27P3
2.) A27P4
3.) A27P6
4.) A27P1
5.) A27P2 .

Remove A27 pan from unit

Modify A27-KS5 relay wiring per EDC

[l

Reinstall the A27 pan.

Reinstall following plugs:

1.) A27P3
2.) A27P4
3.) A27P6
4.) A27P1
5.) A27P2

\

ﬁif Close A27-S1 (Leave A27-CBl open).

’; /f7 Verify mimic lights come on on the front panel.

. Alarm horn will come in. (Reset as necessary) .gk
¢ '
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Push relay A27-K5 in AND HOLD. Verify that lights go out.{\(:_‘

Release relay A27-K5 and verify lights come on. \\\%
—lCSE SPOTRETM 4C & PC BREAIRS

CLosE /2T -2 )

Re-energize the UPS on AC power, CB-2 open, with loads Jn?P
maintenance. ‘

Visually verify that the A27-KS relay is energized. WG

Open A27-CB1. f\\v '

open the A27-S1 switch while monitoring A27-K5 and verify that ?@
the A27-KS relay does not drop out.

Reclose A27-S1 and A27-CBl. Q}R

Lift the CB-4 motor operator. R\Q
)\

Insert the P-6 block.‘Vé&

Reinsert the motor operator.N/_g

Close CB-2. ?“3

Transfer loads to UPS power and verify mimic lights are still on. 5)‘55

F






page 3

Transfer loads to maintenance power and verify that mimic lightsf%\'

are still on.

Place the transfer control switch in the AUTO RESTART position.
The unit will restart (after a time dealy) and retransfer to UPS
power. .

iR
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UPS1A EFFICIENCY CATLCULATIONS:

(8/91)
Input: Output:
Volts: Phase A: 600 120
Phase B: 600 124
Phase C: 600 122
Amps: Phase A: 40 100
Phase B: 36 50
Phase C: 36 20
KW y=I ,voX E x 1.73 xp.f. (p-£f. y = .8 @ full
;1000 load)

1000

EFF =

KW y=37.3 x 600 x 1.73 x .8

approx 1.0)

1000

= 30.97 KW

KW our = (100 x 120) + (50 x 124) + (90 x 122) X 1.0 = 29.18 KW

EFF

29.18 =
30.97

1000

94.2 %

Expected Eff: 82 % @ 1/2 load
84 % @ full load






UPS1B_EFFICIENCY CALCULATIONS:

(8/91)
Input: Output:
Volts: Phase A: 620 120.5
Phase B: 610 "122
Phase C: 600 121
Amps: Phase A: 48 95
Phase B: 44 75
Phase C: 46 90
KWy =3I svoX E x 1.73 x p.f. (p.f. y = .8 @ full
1000 load)
KWoyr = LI X E), + (T X F)g + (T X E)o XD.F. (P £. our =
1000 ] approx 1.0)
EFF = KW our
KW
KW =46 x 610 x 1.73 x .8 = 38.84 KW

1000

KW oupr = (85 x 120.5) + (75 x 122) + (90 x 121) x 1.0 = 31.49 KW
1000

EFF

31.49 = _81.11 %
38.84

Expected Eff: 82 % @ 1/2 load
84 % @ full load



.




UPS1C EFFICTENCY CALCULATIONS:

(8/91)
Input: | Ooutput:
Volts: . Phasé A: 605 _ .119
Phase B: 600 120
Phase C: 600 122
Amps: Phase A: 90 180
: Phase B: 84 160
Phase C: 86 , 165
KWy =I ovoXEx 1.73 xp.£. (p.£f. y = .8 @ full
u 1000 load)
KW our = (I X E)A + (I x E)p + (I X El~ X p.f. (pofo our =
1000 ] ‘approx 1.0)
EFF = KW our
KW
KW y=86.6 x 602 x 1.73 %X .8 = 72.15 KW

1000

KW our = (180 x 119) + (160 x 120) + (165 x 122) x 1.0 = 60.75 KW
: 1000

]
O
(=]
~
N

]
(.
-9
>
N
0
N

EFF

Expected Eff: 82 % @ 1/2 load
84 % @ full load






f Input:
. Volts: Phase ‘A: 620
Phase B: 610
Phase C: 605
Anmps: Phase A: 74
Phase B: 70
Phase C: 70-

*

KWn=I sv6 X EX1.73 xDp.f.
1000

KWour = (I X E), + (T X E)p + (I x E}o x p.f.

UPS1D EFFICIENCY CALCULATIONS: |
(8/91)

Output:

121
119
121

135

155
140

(p.£. y = .8 @ full
load)

(P-£. our =

1000
EFF = KW our
,‘ KW IN
f KW = 71.3 x 612 x 1.73 X .8 = 60.39 KW

1000

approx 1.0)

| KW our = (135 x 121) + (155 x 119) + (140 x 121) x 1.0 = 51.73 KW

EEY 1000

EFF 51.73 =

60.39

Expected Eff:

82 % @ 1/2 load
84 % @ full load
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