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Mr. E. E. Van Brunt, Jr.
Vice President - Nuclear Projects
Arizona Public Service Company
P. 0. Box 21666
Phoenix, Arizona 85036

Dear Mr. Van Brunt:

SUBJECT: INSTRUMENTATION AND CONTROL SYSTEM CONCERNS
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Enclosed is a list of four concerns which the Instrumentation and Control
Systems Branch will be addressing in their review of operating license applica-
tions. He- require that your response to these items be made avai;lable to
the staff by no la<ter than August 15, 1981.

If you have questions on this matter, please contact our Licensing Project
Manager, Janis Kerrigan.

Sincerely,

Enclosure:
As stated

Robert L. Tedesco, Assistant'-Director
=for Licensing

Division of Licensing

cc: See next page.

DISTRIBUTION: SEE NEXT PAGE.
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Mr. E. E. Van Brunt, Jr.
Vice President - Construction Projects
Arizona Public Service Company
P. 0. Box 21666
Phoenix, Arizona 85036

CC: Arthur C. Gehr, Esq.
Snell 8 Wilmer
3100 Valley Center
Phoenix, Arizona 85073

Charles S. Pierson
Assistant Attorney General
200 State Capitol
1700 West Washington
Phoenix, Arizona 85007

David N. Barry, Esq., Senior Counsel
Charles R. Kocher, Esq., Assistant Counsel
Southern California Edison Company

'.

0. Box 800
Rosemead, California 91770

Margaret Walker
Deputy Director of Energy Programs
Economic Planning and Development Office
1700 West Washington
Phoenix, Arizona 85007

William Priom
Assistant Attorney General
Bataan Memorial Building
Santa Fe, New Mexico 87503

Resident Inspector Palo Verde/NPS
U.S. Nuclear Regulatory Commission
P. 0. Box 21324
Phoenix, Arizona 85001

Ms. Patricia Lee Hourihan
6413 S. 26th Street
Phoenix, Arizona 85040
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ENCLOSURE

222.0

222.01

Instrumentation h Control Systems Branch

Loss of Hon-Class IE Instrumentation and Control Power System
Fus uring ower peration u eun

If reactor controls and vital instruments derive power from common
electrical distribution systems, the failure of such electrical
distribution systems may result in an event requiring operator action
concurrent with failure of important instrumentation upon which these
operator actions should be based. This concerns was addressed in
IE Bulletin 79-27. On Hovember 30, 1979, IE Bulletin 79-27 was sent
to operating license (OL) holders, the near term OL applicants
(Worth Anna 2, Diablo Canyon, McGuire, Salem 2, Sequoyah, and Zimmer),
and other holders of construction permits (CP), including (Palo Verde,
Of these recipients, the CP holders were not given explicit direction
for making a submittal as part of the licensing review. However,
they were informed that the issue would be addressed later.

You are requested to address these issue by taking IE Bulletin
79-27 Actions I thru 3 under "Actions to be Taken by Licensees".
Hithin the response time called for in the attached transmittal
letter, complete the review and evaluation required by Actions
I thru 3 and provide a written response describing your reviews and
actions. This report should be in the form of an amendment to
your FSAR and submitted to the NRC Office of Nuclear Reactor
Regulation as a licensing

submittal'22.

02 Engineered Safety Features (ESF) Reset Controls (IE Bulletin 80-06)

If safety equipment does not remain in its emergency mode upon reset
of an engineered safeguards actuation signal, system modification,
design change or other corrective action should be planned to assure
that protective action of he affected equipment is not compromised
once the associated actuation signal is reset. This issue was addressed
in IE Bulletin 80-06 (enclosed). For facilities with operating
licenses as of March 13, 1980, IE bulletin 80-06 required that
reviews be conducted by the licensees to determine which, if any,
safety fu'nctions might be unavailabe after reset, and what changes
could be implemented to correct the problem.

For facilities with a construction permit including OL applicants
Bulletin 80-06 was issued for information only.

The HRC staff has determined that all CP holders, as a part of
the OL review process are to be requested to address this issue.
Accordingly, you are requested to take the actions called for
in Bulletin 80-06 Actions I thru 4 under "Actions to be Taken
by Licensees". Within the response time called for in the attached
transmittal letter, complete the review verifications and descriptions





of corrective actions taken or planned as stated in Action 1 thru 3

and submit the report called for in Actions Item 4. The report
should be submitted to the HRC Office of Huclear Regulation as
a licensing submittal in the form of an FSAR amendment.

gualification of Control Systems ( IE Information Hotice 79-22)

Operating reactor licensees were informed by IE Information Hotice
79-22, issued September 19, 1979, that certain non-safety grade or
control equipment, if subjected to the adverse environment of a

high energy line break, could impact .the safety analyses and the
adequacy of the protection functions performed by the safety grade
equipment. Enclosed is a copy of IE Information Notice 79-22,
and reprinted copies of an August 20, 1979 Westinghouse letter
and a September 10, 1979 Public Service Electric and Gas Company
letter which address this matter. Operating Reactor licensees
conducted reviews to determine whether such problems could exist
at operating facilities.
We are concerned that a similar potential may exist at light water
facilities now under construction. You are, therefore, requested
to perform a review to determine what, if any, design changes or
operator actions would be necessary to assure that high energy line
breaks will not cause control system failures to complicate the
event beyond your FSAR analysis. Provide the results of your
reviews including all identified problems and the manner in which
you have resolved them to HRR.

The specific "scenarios" discussed in the above referenced Westinghouse
letter are to be considered as examples of the kind of interactions
which might occur. Your review should include those scenarios,
where applciable, but should not necessarily be limited to them.
Applicants with other LWR designs should consider analogous interactions
as relevant to their designs.

Control System Failures

The analyses reported in Chapter 15 of the FSAR are intended to
demonstrate the adequacy of safety systems in mitigating anticipated
operational occurrences and accidents.

Based on the conservative assumptions made in defining these design-basis
events and the detailed review of the analyses by the staff, 1t is likely
that they adequately bound the consequences of single control system
failures.

To provide assurance that the design basis event analyses adequately
bound other more fundamental credible failures you are requested to
provide the .following information: ~j





(1) Identify those control systems whose failure or malfunction
could seriously impact plant safety.

(2) Indicate which, if any, of the control systems identified in
(1) receive power frcn common power sources. The power sources
considered should include all po~er sources whose failure
or malfunction could lead to failure or malfuction of more
than one control system and should extend to the effects of
cascading power losses due to the failure of higher level
distribution panels and load centers.

(3) Indicate which, if any, of the control systems identified
in ( 1) receive input signals from common sensors. The sensors
considered should include, but should not necessarily be
limited to, common hydraulic headers or impulse lines feeding
pressure, temperature, level or other signals to two or
more control systems.

(4) Provide justification that any simultaneous malfunctions of
the control systems indentified in (2) and (3) resulting
from failures or malfunctions of the applicable common
power source or sensor are bounded by the analyses in Chapter
15 and would not require action or response beyond the
capability of operators or safety systems.
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Encl osure. 2

UNITED STATES SSIt(S No.: 6820
HUCLEAR REGULATORY COMMISSION essio o.:

OFFICE OF INSPECTION AND ENFORCE'lEHT 7910250499
MASHINGTON, D. C. 20555

Hovember 30, 1979

IE Bulletin Ho. 79-27

LOSS OF NOH-ClASS-1-E IHSTRUMEHTATIOH AND CONTROL POWER SYSTEM-BUS
DURiHG OPERATION

Description of Circumstances:

Cn November 10, 1979, an event occurred at the Oconee Power Station, Unit 3,
that resulted in loss of power to a non-class-1-E 120 Vac single phase power
panel that supplied power to the Integrated Control System (ICS) and the
Non-Nuclear Instrumentation (HHI) System. This loss of po~er resulted
in control system malfunctions and significant loss of'nformation to the
con rol rocm operator.

sec-ifically, at 3: 16 p.m., with Unit 3 at 100 percent power, the main condensate
pJmps tripped, apparently as a result"of a technician performing maintenance on
-.oe hotwell level control system. This led to reduced feedwater flow to the
s=ear. generators, which resul:ed in a reactor trip due to high coolant system
pressure and

simultaneous

turbine trip at 3:16:57 p.m. At 3:17:15 p.m., the
non-class-1-E inverter power supply feeding all power to the integrated control
system (which provides proper coordination of the reactor, steam generator
eedwater control, and turbine) and to one NNI channel tripped and failed to

automatically transfer its loads from the DC power source to the regulated AC
po~er source. The inverter tripped due to blown fuses. Loss of po 'er to the
HNI rerdered control room indicators and recorders for the reactor coolant system
(except for one wide-range RCS pressure recorder) and most of the secondary plant
systems inoperable, causing loss of indication for systems used for decay heat
.-o,.oval anc water addition to the reactor vessel and steam generators. Upon loss
o-. powder all valves controlled by the ICS assumed their respective failure
ositions. The loss of power existed for approximately three minutes, until an

c=e. a.or could ". each the equipment room and manually switch the inverter to the
regulated AC source.

The above event was discussed in IE Information Notice No. 79-29, issued
November 16, 1979.

NUREG 0600 "Investigation into the March 28, 1979 THI Accident" also discusses
TNI LER 7S-021-03L whereby the RCS depressurized and Safety Injection occured
on loss of a vital bus due to inverter failure.

Ac-ions to Be Taken bv Licensees

For all po~~r reactor facilities with an operating license and for those nearing
completion of construction (North Anna 2, Diablo Canyon, McGuire, Salem 2,
Sequoyan, and Zimer):
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IE Bulletin Ho. 79-27 Hovember 30, ~979
Page 2 of 3

1

Review the'class-1-E and non-class 1-E buses supp1ying power to safety and
non-safety related instrumentation and control systems which could affect
the ability to achieve a cold shutdo~ n condition using existing procedures
or procedures developed under item 2 below. For each bus:

a) identify and review the alarm and/or in'dication provided in the control
room to alert the operator to the loss of power to the bus.

b) identify the instrument and control system loads connected to-the bus
and evaluate the effects of loss of power to these loads including
the ability to achieve a cold shutdown condition.

c) describe any proposed design modifications resulting from these > evicws
and evaluations, and your proposed scheduIe for implementing those
modifications.

2. Prepare emergency procedures or review existing ones that will be used by
control room operators, including procedures required to achieve a cold
shutdown condition, upon loss of power to each class 1-E and non-class
I-E bus supplying power to safety and non-safety related instrument and
control systems. The emergent procedures should include:

a) the diagnostics/alarms/indicators/symptom resulting from the review
and evaluation conducted per item I above.

b) the use of alternate indication and/ot control circuits which may be
powered from other non-class 1-E or class 1-E instrumentation and
control buses.

c; methods for restoring power to the bus.

3.

Describe any proposed design modification or administrative controls to be
implemented resulting from these procedures, and your proposed schedule for
implementing the changes.

Re-review IE Circular No. 79-02, Failure of 120 l'olt Vital AC Power Supplies,
dated January ll, 1979, to include both class 1-E and nop-class 1-E safety
rela ed power supply inverters. Based on a review of operating experience
and your re-review of IE Circular Ho. 79-02, describe any propos d design
modifications or administrative controls to be irplemented as a result of
the re-review.

4. Mithin 90 days of the date of this Bulletin, complete the review and
evaluation required by this Bulletin and provide a written response
describing your reviews and actions taken in response to each item.

Reports should be submitted to the Director of the appropriate HRC Regional
Office and a copy should be forwarded to the HRC Office of Inspection and
Enforcement, Division of Reactor Operations Inspection, 4'ashington, D.C. 20555.

If you desire additional information regarding this matter, please contact ihe
IE Regional Office.





IE Bulletin Ho. 79-27 november 30, 1979
Page 3 of 3

Approved by GAO B180225 (R0072); cleara.ice expires 7/31/80. Approval was given
under a blanket clearance specifically for identified generic problems.
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IE Bulletin Ho. 79- 27
Novebmer 30, 1979

RECENTLY ISSUED
IE BULLETINS

Enclosure

Bulletin
Ho.

Subject Date Issued Issued To

79-26 Boron Loss From BMR

Control Blades
11/20/79 All B'4'R power reactor

'acilitieswith an
OL

79-25 Failures of Westinghouse 11/2/79
BFD Relays In Safety-Related
Systems

All power reactor
facilities with an
OL or CP

79" 17
(Rev. 1)

79-24

79 2:

Pipe Cracks In Stagnant
Borated |'ate< System At
PMR Plants

Frozen Lines

Potential Failur e of
Emer oency Diesel
Generator ;ield
Exciter Transformer

10/29/79

9/27/79

9/12/79

All PRR's with an
OL and for information
to other power reactors

All power reactor
facilities which have
either OLs or CPs and
are in the late stage
of construction

All Power Reactor
Facilities with an
Operating License or
a construction permit

79-14 Seismic Analyses For
(Supplement 2) As-Built Safety-Related

Piping Systems

/7/79 All Power Reactor
Facilities with an
OL or a CP

79 22 Possible Leakage of Tubes
of Tritium Gas in Time-
pieces for Luminosity

9/5/79 To Each Licensee
i,Po Receives Tubes
of Tritium Gas
Used in Timepieces
for Luminosity

79-13
(Rev. 1)

Cracking in Feedwater
System Piping

79-02 Pipe Support Base Plate
(Rev. 1) Designs Using Concrete
(Supplement 1) Expansion Anchor Bolts

8/30/79

8/20/79

All Designated
Applicants for OLs

All power Reactor
Facilities with an
OL or a CP

79-14
(Supplement)

Seismic Analyses For
As-Built Safety-Related
Piping Systems

8/15/79 All Power Reactor
Facilities with
an OL or a CP
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March 13, 1980
Enclosurei3'NGINEERED

SAFETY FEATURE (ESF) RLSET CONTROLS

Description of Circumstances:

IE Bulletin No. 80-06

On lfoveober 7, 1979, Virginia Electric and Power Company (VEPCO) reported that
following initiation of Safety Injection (SI) at, North Anna Power Station
Unit 1, the use of the SI Reset;.'eshbuttons alone resulted in certain ventila-
tion daapers changing position frog their safety or emergency mode to their
normal node. Further investigation by VEPCO and the architect-engineer resulted
in discovery of circuitry which similarly affected components actuated by a
Contain"ent Depressurization Actuation (CDA, activated on Hi-Hi Containment
Pressure). The circuits in question are listed below:

Component/System P roilem

Outside/Inside Recirculation Spray
Pump Hotors

Pressurized Control Room
Ventilation Isolation Dampers

Pump motors will not start after
actuation if CDA Reset is depressed
prior to starting timer running
out (approx. 3 minutes)

Dampers will open on SI Reset

Safeguards Area Filter Dampers

Containment Recirculation Cooler
Fans

Service Vater Supply and Discharge
Valves to Containment

Dampers reposition to bypass
filters when CDA Reset is depressed

)
Fans wi 1 1 restart when COA Reset
is depressed

If service water is being used as
the cooling medium prior to CDA

actuation, valves will reopen
upon depressing CDA reset

Service Mater Radiation Honitoring
Sample Pumps

Pumps will not start after
actuation if'DA reset is depressed
prior to motor starting timers
running out

Vain Condenser Air Ejector Exhaust
Isolation Valves to the Containment

After receiving a high radiation
monitor alarm on the air ejector
exhaust, SI actuation would shut
these valves and depressing SI Reset
would reopen them
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Review of circuitry for ventilation da:-..-.ers, motors, and valves report',J by
VEPCO resu1ted in discovery of similar designs in ESF-actuated comoonents at
Surry Unit 1 and Beaver Valley; where it has been found that certain equip;., nt
would return to its normal mode fol'lowing the reset of an ESF signal; . thus,
protective actions of the affected systems could be compromised once the
associated actuation signal is reset. These two plants had Stone arid Mebstei
Engineering Corporation for the architect-engineer as did the North Anna
Units

The Stone and Vebster Engineering Corporation and VEPCO are preparing design
changes to preclude safety-related equipment from moving out of its em~rg>ncy
mode upon reset of an Engineered Safety Features Actuation Signal (ESFAS).
This cor rective action has been found acceptable by the HRC, in that, upon
reset of ESFAS, all affected equipment remains in its emergency mode.

The NRC has performed reviews of selected areas of ESFAS reset action on PMR
facilities and, in some cases, this review was limited to examination of logic.
diagrams and procedures. It has been determined that logic diagrams may not
adequately reflect as-built conditions; therefore, the requested review of
drawings must be done at the schematic/elementary diagr'am level.

There have been several communications to licensees from the HRC on ESF reset
actions. For example, some of these communicatjons have been in the form of
Generic Letters issued in Hovember, 1978 and October, 1979 on containment
venting and.purging during normal operation. Inspection and Enforcement
Bulletins Hos. 79-05, 05A, 05B, 06A, 06B and 08 that addressed the events at

'HI-2and HUREG-0578, THI-2 Lessons Learned Task Force Status Re ort and
Short-Term Recommendations. However, each of these communications has
addressed only a limited area of the ESF's. We are requesting that the
reviews undertaken for this Bulletin address all of the ESF's.

Actions To Be Taken By Licensees:

For a'll PMR and BMR facilities with operating licenses:

2&

Review the drawings for all systems serving safety-related functions at
the schematic level to determine whether or not upon the reset of an ESF
actuation signal, all associated safety-related equipment remains in its
emergency mode,

Verify the actual installed instrumentation and controls at the facility
are consistent with the schematics reviewed in Item 1 above by conducting

' test to demonstrate that all equipment remains in its emergency mode

upon i.emoval of the actuating signa') and/or manual resetting of the
various isolating or actuation signals. Provide a schedule for the
performance of the testing in your response to this Bulletin.

3. If any safety-related equipment does not remain in its emergency mode upon
reset of an ESF signal at your facility, describe proposed system
modification, design change, or other corrective action planned to
i @solve the problem.
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4.;=.e" ort in writing within 90 days, the results of your review and >nclu'e
a list of all devices which respond as discussed in item 3 above, actions
taken or planned to'assure adequate equipment control, and a schedule for
i.-.p1ementation of corrective action. This information is requested under
the provisions of 10 CFR 50.54(f). Accordingly, you are reouested to
provide within the time period specified above, written statements of
i;he above information, signed under oath or affirmation. Reports shall
be submitted to the Director of the appropriate NRC Regional Office and
a copy shall be forwarded to the HRC Office of Inspection and Enforcement,
Division of Reactor Operations Inspection, washington, D.C. 20555.

For all po"er reactor facilities with a construction permit, this Bu11etin is
fear in oration only and no written response is required.

Ap roved by GAO, 81S0225 (R0072); clearance expires 7-31-80. Approval was
given under a blank t clearance specifically for identified generic problems.
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