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UNITED STATES
, NUCLEAR REGULATORY. COMMISSION
OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555

October 9, 1991

NRC INFORMATION NOTICE 91-64: SITE AREA EMERGENCY RESULTING FROM A LOSS OF
'NON-CLASS 1E UNINTERRUPTIBLE POWER SUPPLIES

Addressees

A11 holders of operating 1i¢éqses or construction permitsffbr nuclear power
~ reactors. .

Pufgose

The U.S. Nuclear Regulatory Commission (NRC) 1s issuing this. information notice
to alert addressees to problems resulting from the common mode failure of
uninterruptible power supplies used in nonsafety-related applications at Unit 2
of the Nine Mile Point Nuclear Station. It is expected that recipients will
review the information for applicability to their facilities and consider
actions, as appropriate, to avoid similar problems. However, suggestions
contained in this information notice are not NRC requirements; therefore, no
specific action or written response is required.

Description of Circumstances

On August 13, 1991, Nine Mile Point Unit 2 was operating at full power when a
fault occurred on phase B of the main transformer which caused the generator,
turbine, and reactor to trip. Station loads were transferred automatically
from the normal station service transformer, which receives power from the
generator, to the reserve station transformer, which receives power from the
grid. During the transient which lasted for about 12 cycles, voltage on the
station's phase B buses decreased to approximately 50 percent of normal value
before returning to normal. - T ,

The voltage transient resulted in loss of the power output from five of eight
nonsafety-related uninterruptible power supplies. Loss of these power supplies
caused the loss of control room annunciators, indication of control rod posi-
tions, the core thermal 1imits computer, the process computer, the safety .
parameter display system computer, the feedwater control system, some instru-
mentation for balance-of-plant systems, some instrument recorders, the plant
radio and paging systems, and some of the lighting for the plant. Some of the
instrument recorders that were lost failed “as is." For example, the average
power range monitors continued to indicate 100% after the reactor tripped.
Nevertheless, control room operators were able to verify from average power
range meters and local power range 1ights mounted on back panels and from other
jndications that the reactor actuaily had tripped and.was shut down. .
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Because of the loss of control room annunciators and the reactor transient
resulting from automatic tripping of the generator, turbine, and reactor,
Niagara Mohawk Power Corporation (the licensee) declared a site area emergency
in conformance with the emergency plan. The operators shut down the plant in
accordance with emergency operating procedures. Thirty-four minutes after the
trip, plant personnel had restored power output from the five nonsafety-related
uninterruptible power supplies using the alternate maintenance power sources.
Thirteen hours after the trip, the reactor was in the cold shutdown condition,
and an hour later, the licensee ended the site area emergency.

As shown in Attachment 1, each uninterruptible power supply cabinet receives
3-phase 600-Vac power from the plant's electrical distribution system. This
system 1s connected to either the generator or the grid. Inside the cabinet,
the 600-Vac input power passes through an ac-to-dc converter to obtain approxi-
mately 140-Vdc power which then passes through an inverter to generate quality
3-phase 208/120-Vac power that is within specified limits for voltage ampli-
tude, frequency, and phase. The output from the cabinet is distributed to
critical loads, many of which are sensitive to the voltage irregularities that
are sometimes present with normal ac power. To prevent the interruption of
power to these loads when the normal supply of power is lost, a 125-Vdc battery
is connected to the uninterruptible power supply between the ac-to-dc converter
and the dc-to-ac inverter. :

The uninterruptible power supply cabinet also receives three-phase

208/120-Vac maintenance Power. This power is provided through a voltage
regulator and is used to supply critical loads when the supply of uninter-
ruptible power from the inverter is not available. Within the cabinet, a
control logic system selects either inverter or maintenance power for distribu-
tion to the critical loads.

Prior to and at the time of the event, the control logic power supply normally
received power from phase B of the maintenance power source. If maintenance
power was not available, the input for the control Togic power supply automati-
cally transferred to the output of the inverter. However, on August 13, 1991,
the control logic tripped the uninterruptible power supply in response to the
transient on phase B of the maintenance power source. The licensee had

. expected that the control logic power supply would transfer to the output of
the inverter and, when inplant electrical distribution system voltages returned
to normal, would transfer back to the maintenance source. Had this happened,
%heduninterrupt1b1e power supply would have continued to supply the critical
oads.

If the control logic power supply had been wired to receive its normal power
from the inverter and backup power from the maintenance source, the control
logic would have had a continuous source of power and the loss of power output
from the uninterruptible power supplies would not have occurred. The control
logic power supplies for the three nonsafety-related and the two safety-related
uninterruptible power supplies that were not lost during the event normally
receive dc power for control logic through a dc-to-dc converter.
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S:xhbattery packs, eaq2b§onsisting of13 small ;echargeable lead-acid cells

within the uninterruptible power supply, provide power to the control logic and

o ;Z“qﬁ?&g TS Godofo 4ehide poucr s SEVEITADIED 1T thébattary packs

) ,ggr, é,n;jg“ émrxdi Glrfhg thE Epddetenc, 'they Weutd havéiprovided sufficlent
pover to the” tro1610§¥¢oForothe "Retessdrystine £dohdve Jpreventediloss of the

uninterruptible power supplies. After thasevént, TEhéoTicensée fourdthatsthe

electrolyte in the lead-acid cells was dry.

Although the preventétive intenahce section in the vendor's manual does not
~address the baftggx %ﬁ ks agdthéf“?éctibn of the manual states that they
s5hould b cipjlg S*E ggfaig ars.*5The vendor had installed the battery packs

1h”tB .6§nt,;aﬁ & %ﬁg' ubs qg@nEde’%hg licensee determined that the battery
 packs EhouTd"Be ve R5lcdchbra’ frequently because of the environmental condi-
tions within the cabinets.

The licensee obtained the unint@??ﬁpt‘b\é??bﬁ%r-%g?pi%esff?nmﬁixjdéfinettrbnics
in 1981. 1n 1085, the licensee obtained’a veViledlmanual for the
uninterruptible power supplies from Exide Electronics which recognized the
importance of reversing the connectibns‘b?Umb?ﬁéT?%hwﬁbackup power for the
control logic power supplies. New unitsSalppl¥ed b3°Exide Electronics did have
the connections reversed, However, Exide Electronics did not specifically
advise the licensee of this change. The licensee had obtained the
uninterruptible power supplies as commercial grade products. ::¥usmidndtA
egrmaq npfeed gvov9f yIqque vowa? »idiiquavziniel |
The licensee has nodi1f 1€ RS uiTrtervuptib Ipdvier Suppties «to provide normal
jnput power to the control logic power supplies from the output of the inverter
and alternate power from the maintenance source. The licensee has also
replaced the battery packs for the control logic and has established an annual
replacement schedule. The licensee intends to evaluate the performance of the
switching circuitry for supplying input power to the control logic under
varjous conditions and to process appropriate changes to the vendor's manual. ’

Discussion

The transformer fault caused the generator, turbine, and reactor trips. The
transformer fault also led to a momentary degradation of voltage on the plant's
electrical distribution system and, in turn, the common mode failure of the
five uninterruptible power supplies. Because of the loss of control rod
position indicators due to loss of the uninterruptible power supplies, the
operators could not fmmediately verify that all control rods had fully inserted
into the reactor core. This resulted in some difficulty in implementing the
emergency procedures. However, the reactor was in a safe condition at all
times, and operators were able to monitor all safety parameters, except for
control rod positions, throughout the event. The two safety-related uninter-
ruptible power supplies were not lost. Had a design basis accident occurred in
conjunction with this event, power would have been available for the instrumen-
tatfon and control components in the required safety systems.
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This information notice requires no specific action or written response. If
you have any questions about the information fn this’ notice, please contact one
of the technical contacts 1isted below or the appropriate Officé of Nuclear
Reactor Regulation project manager. ,

haries E. Rossi Director

Division of OperationaI Events ASsessment
Office of Nuclear Reactor ReguIation |

-

Technical contacts: Jack E. Rosenthal, AEQD.
(301) 492-3440 :

Roger Hoodruff NRR
(301) 492-1152

Attachments: | D
1. Uninterruptible Power Supply Before Design Change
2. List of Recently Issued NRC Information Notices
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES
Information Date of
Notice No. Subject Issuance Issued to
91-63 Natural Gas Hazards 10/03/91 A11 holders of OLs or CPs
at Fort St. Vrain - — for nuclear power reactors
Nuclear Generating Station
91-62 Diesel Engine Damage 09/30/91 A1l holders of OLs or CPs
Caused by Hydraulic for nuclear power reactors
Lockup Resulting from
Fluid Leakage Into
Cylinders
91-61 Preliminary Results of 09/30/91 A1l holders of OLs or CPs
Validation Testing of for nuclear power reactors
Motor-Operated Valve and motor-operated valve
Diagnostic Equipment (MOV) diagnostic equipment
vendors identified herein.
91-60 False Alarms of Alarm 09/24/91 A11 Nuclear Regulatory Com
Ratemeters Because of mission (NRC) licensees
Radiofrequency Inter- authorized to use sealed
ference sources for industrial
radiography.
91-59 Problems with Access 09/23/91 A1l holders of OLs br CPs
Authorization Programs for nuclear power reactors.
91-58 Dependency of Offset 09/20/91 A11 holders of OLs or CPs
Disc Butterfly Valve's for nuclear power reactors.
Operation on Orientation
with Respect to Flow
91-57 Operational Experience 09/19/91 A11 holders of OLs or CPs
on Bus Transfers for nuclear power reactors.
91-56 Potential Radioactive 09/19/91 A1l holders of OLs or CPs
Leakage to Tank Vented for nuclear power reactors.
to Atmosphere
OL = Operating License

CP

Construction Permit



‘ . - IN 91-64
October 9, 1991
Page 4 of 4

This information notice requires no specific action or written response. 1f
you have any questions about the information in this notice, please contact one
of the technical contacts 1isted below or the appropriate Office of Nuclear
Reactor Regulation project manager.

Charles E. Rossi, Director
Division of Operational Events Assessment
0ffice of Nuclear Reactor Regulation

Technical contacts: Jack E. Rosenthal, AEQD
(301) 492-4440
Roger Woodruff, NRR
(301) 492-1152

Attachments: '
1. Uninterruptible Power Supply Before Design Change
2. List of Recently Issued NRC Information Notices

Document Name: IN 91-64
*SEE PREVIOUS CONCURRENCES:

*QEAB *ADM/RPB *SC:0EAB *BC:0EAB *TL:IIT *PM:PD11
RWWoodruff JDMain RLDennig AEChaffee JERosenthal DSBrinkman
9/12/91 9/12/91 9/17/91 9/17/91 9/24/91 9/25/91

*BC:SICB *BC:0GCB *pre
SNewberry CHBerlinger Ross
9/25/91 9/27/91 /& 4491 :
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condition at all times, and operators were able to monitor all safety
parameters, except for control rod positions, throughout the event. The two
safety-related uninterruptible power supplies were not lost. Had a loss of
coolant accident occurred in conjunction with this event, power would have
been availeble for the instrumentation and control components in the
emergency core cooling system.

This information notice requires no specific action or written response. If
you have any questioréabout the information in this notice, please contact X

one of the cal ‘conta low or the appropryf‘project manager, .
ce of Nuclear Reactor w *

Charles E. Rossi, Director
Division of Operational Events Assesement
Office of Nuclear Reactor Regulation

Technical écm‘oact5 Jack E. Rosenthal, AECD 7~
(301) 492-4440

Roger Woodruff, NRR
(301) 432-1152

Attachments:
1. Uninterruptible Power Supply Before Design Change
2. List of Recently Issued, Information Notices ~y_

N
‘_)(\.U
CONCURRENCE :
¥0EAB ~ XADM/RFB  ¥SC:OEAB  *BC:OEAB 11T mzmM
RWWoodruff JDMain RlDennig AEChaffee osenthal DSBr
9/12/81 9/12/91 9/17/91 8/17/91 944791 9/2.5791
: BC:OGC@MD:DOEA
SNe CHBerlinger CERossi

8/25/31 90-7/91 9/ /91 * SEE PREVIOUS CONCURRENCES
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lighting. However, the two safety-related uminterruptible power supplies
were not lost. Had a loss of coolant accident occurred in conjunction with
this event, power would have been available for the instrumentation and
control components in the emergency core cooling system.

This information notice requires no specific action or written response. If
you have any question about the information in this notice, please contact
one of the technical contacts listed below or the sppropriate project manager
in the Office of Nuclear Reactor Regulation.

Charles E. Rossi, Director
Division of Operational Events Assessment
‘Office of Nuclear Reactor Regulation

Technical Contact: Jack E. Rosenthal, AEOD
(301) 492-4440

Roger Woodruff, NRR
(301) 492-1152

Attachments:
1. Uninterruptible Power Supply Before Design Change
2. List of Recently Issued Information Notices

CONCURRENCE :

*0EAB *ADM/RFB g% TL:IIT PM:FD11
EWWoodruff JDMain ig AEChaffee JERosenthal DSBrinkman
9/12/91 9/12/981 9/|?/91 9/17/21 g/ /91 8/ /91
BC:S1CB BC:0GCB D:DOEA

~ SNewberry CHBerlinger CERossi
g/ /91 8/ /91 9/ /91 ¥ SEE PREVIOUS CONCURRENCES
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one of the technical contactes listed below or the appropriate project mansger
in the Office of Muclear Reactor Regulation.

Charles E. Rossi, Director
Divieion of Operational Events Assessment
Office of Nuclear Reactor Regulation

Technical Contact: Jack E. Rosenthal, AEOD
(301) 492-4440

Roger Woodruff, NRR
(301) 492-11562

Attachment:
1. List of Recently Issued Information Notlces

CONCURRENCE :

OEAB g&l(ﬂ), TECH EDITOR SC:0EAB BC:0EAB TL:IIT PM:PD11
RWoodruff  JMain gM RLDennig AEChaffee JERosenthal DSBrinkman
9/(2./91 9/ /91 9/ /91 9/ /81 9/ /81 9/ /91
BC:0GCB D:DOEA

CHBerlinger CERossi
8/ /9 g/ /91



