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P. O. BOX 21666 * PHOENIX, ARIZONA 85036

September 28, 1979
. ANPP-13905 - JMA/DBK

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Palo Verde Nuclear Generating Station
Units 1, 2 and 3
Docket Nos. STN 50-528/529/530

i
“

Dear Sir:

S As a result of the Three Mile Island accident, Arizona Public Service

!1 Company (APS) is in the process of assuring that the lessons learned

) from TMI-2 are reflected in the Palo Verde Nuclear Generating Station
(PVNGS) design and operation.

To accomplish this objective, the APS President and Chief Executive
Officer, by a directive issued April 12, 1979, established a Safety
Evaluation Task Force "to conduct a complete review and analysis of
the Three Mile Island accident and its implications for the Palo
Verde Nuclear Generating Station project." This task force is com-
prised of fourteen (14) members from knowledgeable, high levels of
management of the utilities participating in the Palo Verde project,
the engineer-constructor for the project, the nuclear steam supply
system supplier, and turbine generator supplier to the project and
the academic technical consultants to the Arizona State Senate and
House Tegislative committees organized to review and consider the
implications of the TMI accident.

The task force is exercising oversight of the on-going independent in-
depth reviews, initiated since the TMI accident, of the Palo Verde

" design, planned administrative and operational procedures, training and
qualification programs, and emergency response plans. In this con-
nection, it is closely following the work and recommendations of the .
many industry and governmental organizations currently conducting
similar, but more generic investigations related to the TMI accident,
including particularly the NRC's Lessons Learned Task Force.
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Director of Nuclear Reactor Regulation
September 28, 1979

ANPP-13905 - JMA/DBK

Page 2

Upon receipt of the TMI-2 Lessons Learned Task Force Status Report

and Short Term Recommendations (NUREG-0578), modified as set forth

in the memorandum dated August 20, 1979 from Harold R. Denton,

Director, Office of Nuclear Reactor Regulation to the NRC Commissioners,
the recommendations related to the design and operation of the Palo
Verde project were evaluated. The results of this evaluation are
incorporated in the report entitled TMI-2 Lessons Learned Implementation
Report submitted herewith. The report identifies those NUREG-0578
recommendations which are incorporated into the present Palo Verde
design, identifies recommendations that are not applicable to the

Palo Verde design and sets forth APS' commitments to develop the
analyses, design modifications, operational procedures and other
measures necessary to meet such recommendations in accordance with

the schedule specified in NUREG-0578. The report will be amended as
appropriate to incorporate the manner in which such commitments are
implemented.

Five (5) copies of this report are enclosed for your review. It is
hoped that this report, in conjunction with the PVYNGS Final Safety
Analysis Report to be submitted in October, 1979, will assist in your
timely review of the implications of TMI on PVNGS.

Respectfully submitted,

ARIZONA PUBLIC SERVICE COM %
By: é;&)zu. g e | dnuac ﬁ

Edwin E. Van Brunt, Jr.
Vice President

STATE OF ARIZONA )
) ss. On its own behalf and as agent for
County of Maricopa ) all other joint participants.

RS Subscribed and sworn to before me this ;2 Z day ofl<:}?¢> 7’ s 1979.
. N

Y
I

My Commission expires:

M3 Commission Expites Jan. 23, 2985
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P. O. BOX 21666 -+ PHOENIX, ARIZONA 85036

September 28, 1979
ANPP-13905 - JMA/DBK

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Palo Verde Nuclear Generating Station
Units 1, 2 and 3
Docket Nos. STN 50-528/529/530

Dear Sir:

As a result of the Three Mile Island accident, Arizona Public Service
Company (APS) is in the process of assuring that the lessons learned
from TMI-2 are reflected in the Palo Verde Nuclear Generating Station
(PVNGS) design and operation.

To accomplish this objective, the APS President and Chief Executive
Officer, by a directive issued April 12, 1979, established a Safety
Evaluation Task Force "to conduct a complete review and analysis of
the Three Mile Island accident and its implications for the Palo
Verde Nuclear Generating Station project." This task force is com-
prised of fourteen (14) members from knowledgeable, high levels of
management of the utilities participating in the Palo Verde project,
the engineer-constructor for the project, the nuclear steam supply
system supplier, and turbine generator supplier to the project and
the academic technical consultants to the Arizona State Senate and
House legislative committees organized to review and consider the
implications of the TMI accident. .

The task force is exercising oversight of the on-going independent in-
depth reviews, initiated since the TMI accident, of the Palo Verde
design, planned administrative and operational procedures, training and
qualification programs’, and emergency response plans. In this con-
nection, it is closely following the work and recommendations of the
many industry and governmental organizations currently conducting
similar, but more generic investigations related to the TMI accident,
including particularly the NRC's Lessons Learned Task Force.







Director f Nuclear Reactor Regulation
September 28, 1979

ANPP-13905 - JMA/DBK

Page 2

Upon receipt of the TMI-2 Lessons Learned Task Force Status Report

and Short Term Recommendations (NUREG-0578), modified as set forth

in the memorandum dated August 20, 1979 from Harold R. Denton,

Director, Office of Nuclear Reactor Regulation to the NRC Commissioners,
the recommendations related to the design and operation of the Palo
Verde project were evaluated. The results of this evaluation are

~incorporated in the report entitled TMi-2 Lessons Learned Implementation

Report submitted herewith. The report identifies those NUREG-0578
recommendations which are incorporated into the present Palo Verde
design, identifies recommendations that are not applicable to the
Palo Verde design and sets forth APS' commitments to develop the
analyses, design modifications, operational procedures and other
measures necessary to meet such recommendations in accordance with
the schedule specified in NUREG-0578. The report will be amended as
appropriate to incorporate the manner in which such commitments are
implemented.

Five (5) copies of this report are enclosed for your review. It is
hoped that this report, in conjunction with the PVNGS Final Safety
Analysis Report to be submitted in October, 1979, will assist in your
timely review of the implications of TMI on PVNGS.

Respectfully submitted,

ARIZONA PUBLIC SERVICE COM %
By: éﬁu’u« g ace | dnunc &:\

Edwin E. Van Brunt, Jr.
Vice President

STATE OF ARIZONA )
) ss. On its own behalf and as agent for
County of Maricopa ) all other joint participants.

Subscribed and sworn to before me this 2 Z day of S eg j , 1979, i

) My Commission expires:
4 .
L:/ Notgry Public | 3 Commission Expites Jan, 23, 195
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IARERITZ: (O INFA I PUELIC SIERVECE CORNCRARNY

P. O. BOX 21666 * PHOENIX, ARIZONA 85036

September 28, 1979
ANPP 13905 - JMA/DBK

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Palo Verde Nuclear Generat1ng Station
Units 1, 2 and 3
Docket Nos STN 50-528/529/530

Dear Sir:

As a result of the Three Mile Island accident, Arizona Public_ Service
| Company (APS) is in the process of assuring that the lessons learned
| from TMI-2 are reflected in the Palo Verde Nuclear Generat1ng Station
(PVNGS) design and operation.

To accomplish this objective, the APS President and Chief Executive
Officer, by a directive issued April 12, 1979, established a Safety
| Evaluation Task Force "to conduct a complete review and analysis of
the Three Mile Island accident and its implications for the Palo
Verde Nuclear Generating Station project." This task force is com-
prised of fourteen (14) members from knowledgeable, high levels of
management of the utilities participating in the Palo Verde project,
the engineer-constructor for the project, the nuclear steam supply
system supplier, and turbine generator supplier to the project and
the academic technical consultants to the Arizona State Senate and
House legislative committees organized to review and consider the
implications of the TMI accident.

The task force is exercising oversight of the on-going independent in-
depth reviews, initiated since the TMI accident, of the Palo Verde

‘ design, planned administrative and operational procedures, training and

‘ . qualification programs, and emergency response plans. In this con-

‘ : nection, it is closely following the work and recommendations of the .

\ many industry and governmental organizations currently conducting
similar, but more generic investigations related to the TMI accident,
including particularly the NRC's Lessons Learned Task Force.
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Director. of Nuclear Reactor Regulation
September 28, 1979

ANPP-13905 - JMA/DBK

Page 2

Upon receipt of the TMI-2 Lessons Learned Task Force Status Report

and Short Term Recommendations (NUREG-0578), modified as set forth

. in the memorandum dated August 20, 1979 from Harold R. Denton,

Director, Office of Nuclear Reactor Regulation to the NRC Commissioners,
the recommendations related to the design and operation of the Palo
Verde project were evaluated. The results of this evaluation are
incorporated in the report entitled TMI-2 Lessons Learned Implementation
Report submitted herewith. The report identifies those NUREG-0578
recommendations which are incorporated into the present Palo Verde
design, identifies recommendations that are not applicable to the

Palo Verde design and sets forth APS' commitments to develop the
analyses, design modifications, operational procedures and other
measures necessary to meet such recommendations in accordance with

the schedule specified in NUREG-0578. The report will be amended as
appropriate to incorporate the manner in which such commitments are
implemented.

Five (5) copies of this report are enclosed for your review. It is
hoped that this report, in conjunction with the PYNGS Final Safety
Analysis Report to be submitted in October, 1979, will assist in your
timely review of the implications of TMI on PVNGS.

Respectfully submitted,

ARIZONA PUBLIC SERVICE COMP%
By: &édu& g AL k‘

) Edwin E. Van Brunt, Jr.
Vice President

STATE OF ARIZONA ) .
) ss. On its own behalf and as agent for

County of Maricopa ) all other joint participants.

Subscribed and sworn to before me this ;_1 Z day of S eP j , 1979, )

My Commission expires:
M3 Commission Expites Jan, 23, A98s

/4 Notary Pubiic
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FAVEUIZ (O IN/AN ‘E%g%g} PUBILIC SERVICE CORIRRNNY

P. O. BOX 21666 - PHOENIX, ARIZONA 85036

September 28, 1979
ANPP-13905 - JMA/DBK

Director of Nuclear Reactor Regulation -
U.S. Nuclear Regulatory Commission :
Washington, D.C. 20555

Re: Phlo Verde Nuclear Generating Station
Units 1, 2 and 3 .- ‘
Docket Nos. STN 50-528/529/530

(0 ! !

Dear Sir: ' y
As a result of the Three Mile Island accident, Arizona Public Service
Company (APS) is in the process of assuring that the lessons learned
from TMI-2 are reflected in the Palo Verde Nuclear Generating Station
(PVNGS) design and operation.

To accomplish this objective, the APS President and Chief Executive
Officer, by a directive issued April 12, 1979, established a Safety
Evaluation Task Force "to conduct a complete review and analysis of
the Three Mile Island accident and its implications for the Palo
Verde Nuclear Generating Station project." This task force is com-
prised of fourteen (14) members from knowledgeable, high levels of
management of the utilities participating in the Palo Verde project, -
the engineer-constructor for the project, the nuclear steam supply

.system supplier, and turbine generator supplier to the project and

the academic technical consultants to the Arizona State Senate and
House Tegislative committees organized to review and consider the
implications of the TMI accident. .

The task force is exercising oversight of the on-going independent in-
depth reviews, initiated since the TMI accident, of ‘the Palo Verde.
design, planned administrative and operational procedures, training and
qualification programs, and emergency response plans. In this con- .
nection, it is closely following the work and recommendations of the .
many industry and governmental organizations currently conducting
similar, but more generic investigations related to the TMI accident,
including particularly the NRC's Lessons Learned Task Force.
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September 28, 1979 - ;
ANPP-13905 - JMA/DBK ,
Page 2 :

. ' : Director of Nuclear Reactor Regulation

Upon receipt of the TMI-2 Lessons Learned Task Force Status Report

and Short Term Recommendations (NUREG-0578), modified. as set forth

in the memorandum dated August 20, 1979 from Harold R. Denton,

Director, Office of Nuclear Reactor Regulation to the NRC Commissioners, -
the recommendations related to the design and operation of the Palo
Verde project were evaluated. The results of this evaluation are
incorporated in the report entitled TMI-2 Lessons Learned Implementation
Report submitted herewith. The report identifies those NUREG-0578
recommendations which are incorporated into the present Palo Verde
design, identifies recommendations that are not applicable to the

Palo Verde design and sets forth APS' commitments to develop the
analyses, design modifications, operational procedures and other
measures necessary to meet such recommendations in accordance with

the schedule specified in NUREG-0578. The report will be amended as
appropriate to 1ncorporate the manner in which such commitments are

implemented.
: . Five (5) copies of this report are enclosed for your review. It is
hoped that this report, in conjunction with the PVNGS Final Safety

Analysis Report to be submitted in-October, 1979, will assist in your
timely review of the implications of TMI on PVNGS.

Respectfully submitted,

ARIZONA PUBLIC SERVICE COMP%
E By: é;ﬁuw g AL b

Edwin E. Van Brunt, Jr.
Vice President

STATE OF ARIZONA ) ,

) ss.. On its own behalf and as agent for
“”‘fCounty of Mar1copa ) all other joint participants.

“\\ A n,

0‘§A Lu.“Subscr1bed and sworn to before me this él 2 day of <;}?¢> 7; » 1979.

“n,

My Commission expires:
249 Commission Expites Jan. 23, 1983
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“*INTRODUCTION

The Palo Verde Nuclear Generating Station NUREG-0578 Evaluation

"~ addresses the "TMI-2 Lessons Learned Task Force Status Report And

Short Term Recommendations” (NUREG-0578), July 1979, as supplemented
by letter dated August 20, 1979 from Harold R. Denton, Director,

Office of Nuclear Reactor Regulation to the NRC Commissioners.

Each recommendation is addressed, as it applies to the Palo Verde
Nuclear Generating Station (PVNGS) design and 9peration, in the
following manner: ‘
(1) Descriptions of the existing PYNGS design correspond
with information presented in the PVNGS Final Safety
Analysis Report (FSAR).

(2) Proposed modifications, evaluations and analyses of the
PVNGS design, as discussed herein, will be summarized

in revisions to this report.

(3) Recommendation numbering corresponds to that used in

NUREG-0578.

This report will be referenced by subsequentrPVNGS FSAR amendments,

as appropriate, to address in the FSAR, required modifications and

analyses as discussed herein.
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' 2.1.1 EMERGENCY POWER 'SUPPLY REQUIREMENTS FOR THE PRESSURIZER
HEATERS, POWER OPERATED RELIEF VALVES AND BLOCK VALVES,
AND PRESSURIZER LEVEL INDICATORS IN PWRs -

2.1.1.a PRESSURIZER HEATER POWER SUPPLY

NUREG-0578 Position

1. * The pressurizer heater power supply design shall provide
the capability to supﬁ]y, from either the offsite power
source or the emergency power source (when offsite power
is not available), a predetermined number of pressurizer
heaters and associated controls necessary to establish
and maintain natural circulation at hot standby conditions.
The required heaters and their controls shall be connected

. to the emergency buses in a manner that will provide

redundant power supply capability.

2. Procedures and training shall be established to make the
operator- aware of when and how the required préssurizer
heaters shall be connected to the emergency buses. If
required, the procedures shall identify under what con-
ditions selected emergency loads can be shed from the
emergency power source to provide sufficient capacity for

the connection of the pressurizer heaters.

3. The time required to accomplish the connection of the pre-
selected pressurizer heater to the emergency buses shall be
consistent with the timely initiation and maintenance of

O natural circulation conditions.

2.1.1-1







4. Pressurizer heater motive and control power interfaces

. with the emergency buses shall be accomplished through
devices that have been qualified in accordance with

safety-grade requirements.

PVNGS Evaluation '

The PVNGS pressurizer heaters are powered as follows:

1. The pressurizer heaters (36 elements rated at 50 KW
each, connected in 12 groups of 3 ée]ta-connected
elements each) have a total capacity of 1800 KW. The
heaters are supplied 480 volt power from the non-

Class IE and Class IE distribution systems as follows:

Number of Heaters Capacity (KW) 480V Bus "fE:Bu;

. A. 5-3 element groups 750 NGN-L11 No
B. 5-3 element groups 750 NGN-L12 No
C. 1-3 element group 150 PGA-L33 Yes
D. 1-3 element group 150 PGB-L32 Yes

Maintenance of natural circulation at hot standby con-
ditions requires 150 KW of heaters. These heaters are
immediately available from éither of two redundant
Class IE buses, fed independently by Safety Trains A
and B. Controls for these heaters are likewise inde-
pendent. As the Class IE buses are a part of the ESF
distribution system, they are fed either from the off-

site power system or the diesel generators when offsite .

power is not available.







Heaters supplied from the non-Class IE power
system are fed, from the offsite power system
and are available for manual interconnection
to the diesel generators when offsite power is

not available.

Heafers fed from the Class IE power system (150KW)
are automatically shed upon receipt of a Loss of
Offsite Power (LOP) or a Safety Injection Acti-
vation Signal (SIAS). They may subsequently be
manually reconnected to the ESF buses without

shedding of any loads from the Class IE buses.

Heaters fed from non-Class IE buses can also be
manually connected to the Class IE buses for powering

by either the offsite power system or the diesel

_generators through the ESF transformers. These

heaters are available in 150 KW blocks (0-150 KW in
the case of the two proportional groups). Sufficient
margin exists in the diesel generators for at least
an additional 300 KW of heaters to be backfed from
each Class IE bus without the shedding of selected

emergency 1oads.

2.1.1-3
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3. If an SIAS or LOP signal are received during
an accident or severe transient (shedding the
heaters connecfed to the Class IE buses), the
heaters are available for immediate reconnection

to the Class IE bus from the control room.

4. The redundant pressurizer heaters required for
maintenance ofjnatura] circulation at hot standby
are fed from Ciass IE buses via Class IE load
side breakers qualified in accordance with

safety-grade requirements.

The PVNGS pressurizer heaters, as presently designed, comply

with the recommendations of NUREG-0578, July.1979.







2.1.1 EMERGENCY POWER SUPPLY REQUIREMENTS FOR THE PRESSURIZER

HEATERS, POWER OPERATED RELIEF VALVES AND BLOCK VALVES,
AND PRESSURIZER LEVEL INDICATORS IN PWRs

&

2.1.1.b POWER SUPPLY FOR PRESSURIZER RELIEF AND BLOCK VALVES
AND PRESSURIZER LEVEL INDICATORS

NUREG-0578 Position

1. Motive and control components of the power-operated
relief valves (PORVs) shall be capab]e of being
supplied from either the offsite power source or the
emergency power source whgn the offsite power is not

' available.

2. Motive and control components associated with the PORV
block valves shall be capable of being supplied from
either the offsite power source or the emergency power

source when the offsite power is not available.

3. Motive and control power connections to the emergency
buses for the PORVs and their associated block valves
shall be through devices that have been qualified in

accordance with safety-grade requirements.

4. The pressurizer level indication instrument channels
shall be powered from the vital instrument buses. These
buses shall have the capability of being supplied from
either the offsite power source or the emergency power

source when offsite power is not available.

2.1.1-5







'PYNGS Evaluation

1. PVNGS does not use PORVs and block valves.
2. PVNGS does not use PORVs and block valves.
3. PVNGS does not use PORVs and block valves.

4. Two channels of Class IE 1éVe1 instrumentation are
provided for PVNGS. Pressurizer level channels
'L-110X and L-110Y (refer to Figire 2.1.11-2) are
indicated in the control room. Channel L-110X is .

also recorded in the control room.

The pressurizer level instrumentation is powered from
120V AC Class IE instrument buses E-~PNA-D25 and
E-PNB-D26 (refer to Figure 2.1.1-1). These buses

are normally powered through inverters from Class IE
batteries. The Class IE battery chargers are powered
%rom offsite power or from the diesel generators when .

offsite power is not available.

The pressurizer level indicators, as presently designed,

comply with the recommendations of NUREG-0578, July 1979.
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2.1.2

PERFORMANCE TESTING FOR BWR AND PWR RELIEF AND SAFETY VALVES

NUREG-0578 Position

Pressurized water reactor and boiling water reactor licensees
and applicants shall conduct testing to qua1i¥y the reactor
coolant system-relief and safety valves under expected oper-
ating conditions for design basis transients and accidents.
The licensees and applicants shall determine the expected
valve operating conditions through the use of analyses of
accidents and anticipated operational occurrences referenced
in Regulatory Guide 1.70, Revision 2. The single failures
applied to these ana1ysés shall be chosen so that the dynamic
forces on the séfety and relief valves are maximized. Test
pressures shall be the highest predicted by conventional safety
analysis procedures. Reactor coolant system relief and safety
valve qualification shall include qualification of associated
control circuifry piping and supports, as well as the valves

themselves.

PVNGS Evaluation

PYNGS does not utilize pressure operated relief valves.

~ An analysis will be performed to determine the expected code

safety valve operating conditions based upon the accidents and

anticipated operational occurrences described in the PVNGS FSAR. '
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When this analysis is completed, generic code safety

valve qualification tests will be performed, as necessary,
to qualify the valve for expected operating conditions
following an accident or anticipated operational occurrence.
In addition, the discharge piping and supports will be
analyzed for their expected operating conditions. Per-
formance of qualification tests is dependent on the
availability of test facilities capable of simulating the

expected operating conditions.

The results of these analyses and tests will be provided

prior to PYNGS Unit 1 Operating License.
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2.1.3.a

Direct Indication of
Power-Operated Relief Valve
and Safety Valve Position
for PWR’s and BWR’s






** INFORMATION ' TO“AID OPERATORS IN ACCIDENT DIAGNOSIS;AND’CONTROi

DIRECT INDICATION OF POWER-OPERATED RELIEF VALVE AND SAFETY.
VALVE POSITION FOR PWRs~ AND BWRs

- NUREG-0578 Position

Reactor éystem relief and safety valves shall be provided
with a positive indication in the control room derived from
a reliable valve position detection device or a reliable

indication of flow in the discharge pipe.

PVNGS Evaluation

PVNGS does not utilize ‘power operated relief valves.

The PVNGS pressurizer code safety valves are headered into

the reactor drain tank (RDT), inside containment. Upstream

of the common header each code safety valve is monitored for seat
leakage by ag in-1ine RTD (refer to Figure 2.1.11-2). Indirect
indication of code safety valve operation is provided by

RDT pressure, pressurizer pressure and pressurizer 1evé1

instrumentation.

An evaluation will be performed to determine if the multiple
indirect indications of code safety valve status provided in
the PVNGS design provide unambiguous indication that a small

break area LOCA is in progress.

x
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If the evaluation determines that direct valve status
indication in the control room is required (e.g. by
‘acoustic techniques, flow measurement or valve position
indication), it will be incorporated in the PVNGS design

prior to Unit 1 Operating License.

Results of this evaluation will be provided by January 1980.
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2.1.3.b

Instrumentation for Detection of
Inadequate Core Cooling
in PWR’s and BWR’s

Y






. 2.1.3

2.1.3.b

INFORMATION TO AID OPERATORS IN DIAGNOSIS AND CONTROL

INSTRUMENTATION FOR DETECTION OF INADEQUATE CORE
COOLING IN PWRs AND BWRs.

'NUREG-0578 Position

1.

Licensees shall develop procedures to be used by the
operator to recognize inadequate core cooling with

currently available instrumentation. The licensee

_ shall provide a description of the existing instru-

mentation for the operators to use to recognize these

. conditions. A detailed description of the analysis

needed to form the basis for operator training and
procedure development shall be provided pursuant to
another short-term requirement, "Analysis of Off-Normal

Coﬁditions, Including Natural Circulation".

. - In addition, each PWR shall install a primary coolant

saturation meter to provide on-line indication of coolant
saturation condition. Operator instruction as to use
of this meter shall include consideration that is not

to be used exclusive of other related plant parameters.
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. 2. Licer;sees shall provide a description of any additional
instrumentation or controls (primary or backup) proposed
for the plant to supp]ement,those devices cited in the
preceding section giving an unambiguous, easy-to-interpret
indication of inadequate core cooling. A description of
the functional design requirements for the system shall
also be included. A description of the procedures to be
used with the proposed equipment, the analysis used in

. developing these procedures, and a schedule for insta]]%ng

the equipment shall be provided.

PVNGS Evaluation

Information to diagnose inadequate core cooling is as follows:
1. Prior to PVNGS Unit 1 Operating License, procedures will
‘ be developed- . to aid the operator in recognition of inade-
quate core cooling. These procedures will utilize existing

redundant sa%ety(re]ated instrumentation such as:

A. Pressurizer Pressure 1500-2500 psia
B. Pressurizer Pressure 0-3000 psia
C. Pressurizer Level : 0-100%
D. Coolant Temperature

- Hot Leg 375-675F

- Cold Leg 465-615F
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' These proceduneslwﬂ] be based upon analyses performed
as discussed in Section 2.1.9. Redundant subcooling
meters will be installed Qriorgto PVNGS Unit 1 Operating
License to provide additional indication of primary
coolant saturation condition. The procedures discussed
in Item 1 will incorporate the use of primary coolant

saturation indication.

2. Upon completion of the analyses described in Section
2.1.9, an evaluation will be berformed to determine the-
Jneed, if any, for additional .instrumentation, such as

reactor vessel level indication. Any instrumentation

determined to be necessary will be installed prior to

. PVNGS Unit 1 Operating License.
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2.1.4, CONTAINMENT ISOLATION PROVISIONS FOR PWRs AND BHWRs

NUREG-0578 Position

1.

A11 containment isolation system designs shall comply
with the recommendations of SRP 6.2.4; i.e., that there
be diversity in the parameters sensed for the init-
ation of containmént isolation.

A11 plants shall give careful reconsideration to the
definition of essential and non-essential systems,

shall identify each system determined to be essential,

" shall identify each system determined to be non-

essential, shall describe the basis for selection of
each essential system, shall modify their containment
ﬁso]ation‘designs accordingly, and shall report the

results of the re-evaluation to the NRC. "

A1l non-essential systems shall bé automatically

- jsolated by the containment isolation signal.

The design of control systems for automatic containment
jsolation valves shall be such that resetting the
isolation signal will not result in the automatic re-
opening of containment isolation valves. Reopening

of containment isolation valves shall require deliberate

operator action.







**PVYNGS "Evaluation

The PVNGS containment isolation system is designed as follows:

1.

As required by SRP 6.2.4, a containment' isolation signal

is diversely generated by either a high containment

- pressure signal (5 psig) or a Tow pressurizer pressure

signal (1600 psig). These parameters additionally generate
a safety injection actuation signal. The power access
purge is additionally isolated by high containment purge

radioactivity.

a

A‘review of the PVNGS containment isolation system will be
performed to determine that no essential systems are auto-
matically isolated by a containment isolation actuation
signal(CIAS). Essential systems will be selectively iso-

lated by the operator after their use is no longer required.

The results of this review will be provided to the NRC staff
by January 1980. Plant modifications, if any, will be per-
formed prior to PVNGS Unit 1 Operating License.

A11 non-essential systems penetrating the PVNGS contain-

ment are isolated by CIAS.

Resetting of a CIAS does not result in the automatic opening
of containment isolation valves. Re-opening requires

operator -action for each valve.
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2.1.5.a

Dedicated Penetrations for
External Recombiners or
Post-Accident Purge Systems







2.1.5

2.1.5.a

POST 'ACCIDENT "HYDROGEN CONTROL SYSTEMS FOR 'PWR’AND

" "BWR "CONTAINMENTS

DEDICATED PENETRATIONS FOR EXTERNAL RECOMBINER OR
POST-ACCIDENT EXTERNAL PURGE SYSTEM

NUREG-0578 Position

Plants using external recombiners or purge systems for
post-accident combustible gaé control of the containment
atmosphere should provide containment isolation systems

for external recombiner or purge systems that are dedi-
cated to that service only, that meet the redundancy and
single failure requirements of General Design Criteria 54
and 56 of Appendix A to 10 CFR Part 50, and that are sized
to satisfy the flow requirements of the recombiner or purge

system.

PVNGS Evaluation

Combustible gas concentration in the PVNGS containment

building is maintained by the Containment Hydrogen Control

. . System, -,

The PUNGS Containment Hydrogen Control System (refer to Fig-
ure-2.1.5-1) shares no equipment or penetrations with the

normal containment purge system and includes:

2.1.5-1







1. Two redundant and independent hydrogen gas
analyzers with separate piping, valves, controls

and instrumentations (refer to Section 2.1.10).

2. Redundant and %ndependent mobile, hydrogen recom-
biners (two for the PYNGS site) with separate supply
andzreturn lines, utilizing separate penetrations

for each line.

3. Redundant and independent supply and return line
jsolation valving (one valve inside containment and
one outside containment) that meets the requirements

of 10 CFR 50, Appendix A, Criterion 54 and 56.

4. Dedicated containment penetrations sized for maximum

recombiner flow requirements.

The PVNGS Containment Hydrogen Control System, as currently
designed, provides dedicated penetrations and isolation systems
that meet redundancy and single failure requirements as

recommended by NUREG—0578, July 1979.
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2.1.5.b

Inerting BWR Containments






2.1.5

2.1.5.b

POST ACCIDENT HYDROGEN CONTROL SYSTEMS FOR PWR
AND BWR CONTAINMENTS

INERTING BWR CONTAINMENTS

NUREG-0578 Position

It shall be required that the Vermont Yankee and Hatch 2
Mark I BWR containments be inerted in a manner similar to
other operating BWR plants. Inerting shall also be

required for near term OL licensing of Mark I and Mark II BWRs.

PVNGS Evaluation

PVNGS utilizes Combustion Engineering,>Inc. System 8otm pyRs
witha containment with 2.6x106 ft3 net free volume.

Inerting of the PVNGS containment is not required;

2.1.5-3







2.1.5.c

Capability to Install
Hydrogen Recombiner
at each Light Water
Nuclear Power Plant







2.1.5.

2.1.5.c

POST ACCIDENT HYDROGEN CONTROL SYSTEMS FOR PWR

AND BWR CONTAINMENTS

CAPABILITY TO INSTALL HYDROGEN RECOMBINER AT EACH

LIGHT WATER NUCLEAR POWER PLANT

NUREG-0578 Position (Minority View)

1. A1l licensees of 1light water reactor plants shall
have the capability to obtain and install recombiners
in their plants within a few days following an accident
if containment access is impaired and if such a system’
is needed for long-term post-accident combustibie
gas control. w

2. The procedures and bases upon which the recombiners
would be used on all q]ants should be the subject of
a*neview'By the Ticensees :in considering 'shielding.
requirements and personnel exposure limitations as

demonstrated to be necessary in the case of TMI-2.

PVNGS Evaluation

The PVYNGS hydrogen recombiners are designed as follows:

1. PVNGS will have available, onsite, two mobile hydrogen
recombiners designed to limit the concentration of
hydrogen in containment. These hydrogen recombiners
are capable of being installed in the affected unit

within .24 hours following an accident.
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‘ | 2. Installation procedures for the hydrogen recombiners
will be developed and shielding requirements

re-analyzed prior to PVNGS Unit 1 Operating License. -
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2.1.6.a

Integrity of Systems Outside
Containment Likely to Contain
. Radioactive Materials
(Engineered Safety Systems
and Auxiliary Systems) for
PWR’s and BWR’s







2.1.6

2.1.6.a

POST ACCIDENT CONTROL OF RADIATION IN SYSTEMS:QUTSIDE

CONTAINMENT OF PWRs AND BVRs

 INTEGRITY OF SYSTEMS OUTSIDE CONTAINMENT LIKELY TO CONTAIN

RADIOACTIVE MATERIALS (ENGINEERED SAFETY SYSTEMS AND
AUXILIARY SYSTEMS) FOR PWRs AND BWRs

NUREG-0578 Position

Applicants and Ticensees shall immediately imp]ementig
program to reduce Teakage from systems outside containment
that would or could contain highly radioactive fluids during
a serious transient or accident to as-low-as-practical levels.
This program shall include the following:
1. Immediate Leak Reduction

a. Imp]eﬁent all practical leak reduction measures

for all systems that could carry radioactive fluids

outside of containment.

b. Measure actual leakage rates with system in operation

and report them to the NRC.

2. Continuing Leak Reduction
Establish and implement a program of preventive maintenance
to reduce leakage to as-low-as-practical levels in systems
. outside containment Tikely to contain highly radioactive

fluid during a serious transient or accident.

2.] o6"1
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"PVYNGS "Evaluation

The PVNGS program of preventive maintenance will reduce
leakage to as low as practical. The program will include:
1. In-service inspection of ASME Class 2 and 3 systems
in accordance with AMSE Boiler and Pressure Vessel

Code Section XI, including pressure tests.

2. Alarming of abnormal airborne radioactivity levels
by the radiation monitoring system for gaseous rad-

waste system leakage.
3. Routine monitoring of plant components.

Undesirable leakage identified during tests or inspections

will be reduced to a Tevel as low as is practical.

2.1.6-2







2.1.6.b

Design Review of Plant Shielding
& Environmental Qualification of
Equipment for Spaces/Systems
Which May be Used in
Post-Accident Operations .







2.1.6

2.1.6.b

POST ACCIDENT CONTROL OF RADIATION IN SYSTEMS QUTSIDE

CONTAINMENT OF PWRs AND BWRs

DESIGN REVIEW OF PLANT SHIELDING AND ENVIRONMENTAL

-QUALIFICATION OF EQUIPMENT FOR SPACES/SYSTEMS WHICH

MAY BE-USED IN OPERATIONS

NUREG-0578 Position

With the assumption of a post-accident release of radio-
activity equivalent to that described in Regulatory Guides
1.3 and 1.4 (i.e., the equiva]ent.of 50% of the core
radioiodine and 100% of the core noble gas inventory

are contained in the primary coolant), each licensee shall
perform a radiation and shielding design review of the
spaces around systems that may, as a result of an accident,
contain highly radioactive materials. The design review
should identify the location of vital areas and equipment,
such as the control room, radwaste control stations,
emergency power supplies, motor control centers, and
instrument areas, in which personnel occupancy may be

unduly Timited or safety equipment may be unduly degraded

by the radiation fields during post-accident operations

of these systems. |

Each Ticensee shall provide for adequate access to vital
areas and protection of safety equipment by design changes,
increased permanent or temporary shielding, or post-accident
procedural controls. The design review shall determine which

types of corrective actions are needed for vital areas

throughout the facility.







" "PVNGS "Evaluation

As part of the PVNGS design process, shielding in areas
;equfring personnel access for accident mitigation is
designed such that accéss is not unduly limited. :
In addition, safety related equipment is qualified for the

maximum expected equipment life dose.

An analysis of the PQNGS shielding design criteria, now based
on ALARA, will be performed to determine if the resuits of

TMI invalidate a y of the PUNGS shielding criteria. If, as

a result of this analysis, the éhie]ding design criteria in

a plant area requires modification, the shielding in that area
will be redesigned based on revised criteria. Any increase

in permanent or temporary shielding, redesign or procedural
control determined to be necessary will be completed prior to
PUNGS Unit 1 Operating License. Refer to Section 2.1.8.a

for a discussion of sampling system shielding.
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21.7.a

Automatic Initiation of the
Auxiliary Feedwater System
for PWR’s







2.1.7

2.1.7.a

IMPROVED AUXILIARY FEEDWATER SYSTEM RELIABILITY FOR PWRs -

AUTOMATIC INITIATION OF THE AUXILIARY FEEDWATER SYSTEM
FOR PWRs :

NUREG-0578 Position

Consistent with satisfying the requirements of General Design
Criterion 20 of Appendix A to 10 CFR Part 50 with respect to
the timely initiation of the auxiliary feedwater system, the
following requirements shall be implemented in the short term:
1. The design shall provide for the automatic initiation

of the auxiliary feedwater system.

2. The automatic initiation signals and circuits shall be .
designed so that a single failure will not result in the

loss of auxiliary feedwater system function.

3. Testability of the initiating signals and circuits

shall be a feature of the design.

4. The initiating signals and circuits shall be powered

from the emergency buses.

5. Manual capability to initiate the axuiliary feedwater
system from the control room shall be retained and
shall be implemented so that a single failure in the
manual circuits will not result in the loss of system

function.

2.1.7-1
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6. The AC motor-driven pumps and valves in the auxiliary
feedwater system shall be included in the automatic
actuation (simu]taneous and/or sequential) of the

~ loads to the emergency buses.

7. The automatic initiating signals and circuits shall be
designed so that their failure will not result in the
loss of manual capability to initiate the AFWS from

the control room.

8. In the long term, the automatic initiation signals and
circuits shall be upgraded in accordance with safety-

grade requirements.

PYNGS Evaluation

1.

The Auxiliary Feedwater System shown in Figure 2.1.7-1
consists of two Seismic Category I pumps and their associated
valves and one non-Seismic Category I pump and its associated

valves.

The Seismic Category I. portion of the auxiliary feedwater
system is provided to automatically initiate residual heat
removal capability during emergency conditions, §uch as a
steam Tine rupture, loss of normal feedwater, or loss of

offsite and normal onsite power.

2.1.7-2







The Seismic Category I portion of the auxiliary feedwater
system is automatically actuated by an Auxiliary Feed-

water Actuation Signal (AFAS) from the Engineered Safety
Features Actuation System (ESFAS). The AFAS is initiated for
each*steam generator by a Tou steam generator level coin-
cident with a "not ruptured" calculated signal for that

steam generator(refer to Figure 2.1.7-2).

The AFAS logic determines whether a steam generator is not
intact in the event of a éecondary system break by sensing:
-~ The steam generator has initiated a low water
level trip.
- The steam generator pressure is less than the other
by a predetermined value.
- The other steam generator has been calculated as not

being ruptured.’

The non-Seismic Category I portion of the auxiliary feedwater
system is provided for normal non-emergency operation during

startup, cooldown, and hot standby.

The Seismic Category I portion of the auxiliary feedwater
system is composed of components in two separate and diverse
Toad groups (i.e., load group 1 and load group 2. Each of
the four auxiliary feedwater valves associated with each
steém generator is automatically actuated in such a manner
that no single failure can prevent either the supply of

auxiliary feedwater to an intact steam generator or the

2.1.7-3







iso]aéion of auxiliary feedwater from a ruptured

steam generator. ‘Load group 2 powers the Seismic
Categéry I motor-driven auxiliary feedwater pump

and its associated valves.and controls. Load group 1
supplies dc power to the steam-driven turbine controls
and the valves associated with the turbine-driven
auxiliary feedwater pump. No ac power 1is required

for support of the turbine-driven auxiliary feedwater
train. The instrumentation and controls of the
components and equipment in load group 1 are physically
and electrically separate and independent of the instru-
mentation and controls of the components and equipment
in load group 2. This ;eparation is maintained such
that both trains are not terminated on common

logic circuits.

Provisions are made to permit periodic testing of

the auxiliary feedwater initiation signals and circuitry.
These tests cover the trip actions from sensor input
through the protection system and actuation devices.

The system test does not interfere with the system
protective function. The testing system meets the
criteria of IEEE-338-1971, "IEEE Trial-Use Criteria for
the Periodic Testing of Nuclear Power Generating Station

Protective Systems," and Regulatory Guide 1.22,

2.1.7-4







"Periodic Testing of Protection System Actuator
Functions." Testing is performed in accordance with
the surveillance test requirements of the PVNGS

Technical Specifications.

AFAS circuits are a part of the Engineered Safety
Features Systems. The initiating signals and circuits
are powered from Class IE buses in separate load groups
as discussed in Item 2. The initiating sensors are
powered. from separate and requndant Class IE nuclear
instrumentation and control panels, each of which is
supplied by either offsite power or the diesel generators
when offsite power is not available and is backed up by

Class IE batteries.

1
Manual Jnitiation capability for each auxiliary feedwater

train exists in the control room. Control of individual
auxilijary feedwater system components is also available
in the contro]lfoom. No single failure in the manual

initiation portion of the circuit can result in the loss

of auxiliary feedwater system function.

The Seismic Category I AC motor-driven pump and power
operated valves in its train are automatically and
sequentially loaded on the diesel generator bus upon loss

of offsite powér.

2.1.7-5







. 7. Failure of the AFAS will not result in the loss of
manual capability to control auxiliary feedwater system

components from the control room.
8. AFAS circuits are Class IE as presently designed.

The PVNGS auxiliary feedwater system, as presently designed,

complies with the recommendations of NUREG-0578, July 1979.







2.1.7.b

Auxiliary Feedwater Flow
Indicajtion to Steam Generators
for PWR’s







. 2.1.7 IMPROVED AUXILIARY FEEDWATER SYSTEM RELIABILITY FOR PWRs

2.1.7.b AUXILIARY FEEDWATER FLOW INDICATION TO STEAM GENERATOR
‘ FOR PWRs

NUREG-0578 Position

Consistent with satisfyiqg the requirements set forth in
GDC 13 to provide the capability in the control room to
ascertain the actual performance of the AFWS when it is called
to perform its intended function, the following requirements
shall be implemented:
1. Safety-grade indication of auxiliary feedwater flow
to each steam generator shall be provided in the

control room.

2. The auxiliary feedwater flow instrument channels shall
be powered from the emergency buses consistent with
satisfying the emergency power diversity requirements
of the auxiliary feedwater system set forth in Auxiliary
Systems Branch Technical Position 10-1 of the Standard

Review Plan, Section 10.4.9.

PVNGS Evaluation

1. Monitoring of both trains of auxiliary feedwater flow is pro-
vided at PVYNGS. These flow indicator channels are made from

highly reliable non-Class IE components and are displayed on the

2.1.7-7







main control boards. Class IE (safety grade) pressure
indicators located upstream of the manual block valves
are also provided. Pressure indicator PI-18A and
flow indicator FI-40 monitor flow from the train A
turbine-driven auxiliary feedwater puhp (refer to
Figure 2.1.7-1).> Pressure indjcétor PI-17A and flow
indicator FI-41 monitor the flow from the train B

motor-driven auxiliary feedwater pump.

The safety grade pressure indication channels are
powered from their associated trains redundant Class IE
buses.. The instrument bus powering the auxiliary
feedwater flow instrumentation is normally powered
from a non-Class IE 480 V motor control center (MCC).
Upon loss of this MCC the instrument bus is auto-
matically transferred to a Class IE MCC via a Class IE
isolation transformer. This Class IE MCC is powered

from offsite power or from its diesel generator when

offsite power is not available.
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2.1.8.a

Improved Post-Accident
Sampling Capability







2.1.8

2.1.8.a

INSTRUMENTATION TO FOLLOW THE COURSE OF AN ACCIDENT

IMPROVED POST-ACCIDENT SAMPLING CAPABILITY

NUREG-0578 Position

A design and operational feview of the reactor coolant and
containment atmosphere sampling systems shall be performed

to determine the capability of personnel to promptly obtain
(less than 1 hour) a sample under accident conditions

without incurring a radiation exposure to any individual in
excess of 3 and 18 3/4 Rems to the whole body or extremities,
respectively. Accident conditions should assume a Regulatory
Guide 1.3 or 1.4 release of fission products. If the review
indicates that personnel could not promptly and safely

obtain the samples, additional design features or shielding
should be provided to meet the criteria.

A design and operational review of the radiological spectrum
analysis facilities shall be performed to determine the |
capability to promptly quantify (1ess-that 2 hours) certain
radioisotopes that are indicators of the degree of core damage.
Such radionuclides are noble gases (which indicate cladding
failure), iodines and cesiums ( which indicate high fuel
temperatures), and non-volatile isotopes (which indicate

fuel melting). The initial reactor coolant spectrum should

correspond to a Regulatory Guide 1.3 or 1.4 release.







The review should also consider the effects of direct radi-
gtion from piping and components in the auxiliary building
anq possible contamination and direct radiation from air-
borne effluents. If the review indicates that the analyses
required cannot be performed in a prompt manner with existing
equipment, then design modifications or equipment procurement

shall be undertaken to meet the criteria.

In addition to the radiological analyses, certain chemical
analyses‘are necessary for monitoring reactor conditions.
Procedures shall be provided to‘perform boron and chloride
chemical analyses assuming a highly radioactive initial sample
(ReQu]atory Guide 1.3 or‘1.4 source term). Both analyses shall
be capable of being completed prompt]y;‘i.e., the boron sample
analysis within an hour and the chloride sample analysis within

a shift.

PVNGS Evaluation

An analysis of the design and operation of the reactor coolant and
containment atmosphere sampling systems will be performed to
ensure that samples can be obtained promptly (less than 1 hour)
during accident conditions without exposure to any individual to
greater than'3 and 18-3/4 Rems to the whole body or extremities,
respectively. Any design or procedural changes will be imple-

mented prior to PVNGS Unit 1 Operating License.

2.1.8-2







An analysis of PVNGS spectrum analysis facilities will

be performed to ensure that the design allows prompt
quant}fication (Tess than 2 hours) of previously prepared
radioisotope samples that may be indicative of core

damage.. The assumed reactor coolant spectrum will correspond

to a Regulatory Guide 1.3 or 1.4 release.

PVNGS chemical analysis facilities will be designed to allow
prompt analysis of boron concentration (less than 1 hour)
and chloride concentration (less than 8 hours) assuming a
radioactive sample corresponding to a Regulatory Guide 1.3

or 1.4 release.

2.1.8-3







21.8b

Increased Range ‘of
Radiation Monitors







2.1.8

2.1.8.b

INSTRUMENTATION TO FOLLOW THE COURSE OF AN ACCIDENT

INCREASED RANGE OF RADIATION MONITORS

" NUREG-0578 Position

The requirements associated with this recommendation should
be considered as advanced implementation 9f certain
requireﬁents to be included in a revision to Regulatory
Guide 1.97, "Instrumentation to Follow the Course of
an Accident," which has already been initiated, and in other
Regulatory Guides, which will be promulgated in the near-term.
1.. Noble gas effluent monitors shall be installed with an
extended range designed to function during accident
conditions as well as during normal operating conditions;
multiple monitors are considered to be necessary to cover
the ranges of interest.
a. Noble gas effluent monitors with an upper range
capacity of 109 uCi/cc (Xe-133) are considered to
be practical and should be installed in all operating

plants.

b. Noble gas effluent monitoring shall be provided for
the total rahge of concentration extending from
normal condition (ALARA) concentrations to a maximum
of 10° uCi/cc (Xe-133). Multipie monitors are
considered to be necessary to cover the ranges of
interest. The range capacity of individual monitors

should overlap by a factor of ten.

2.1.8~4







Since iodine gaseous effluent monitors for the accident
condition are not considered to be practical at this time,
capability for effluent monitoring of radioiodines for .
the accident conditiop shall be provided with sampling
conducted by adsorption on charcoal or other media,

followed by onsite Tlaboratory analysis.

In-containment radiation level monitors with a maximum
range of 108 rad/hr shall be installed. A minimum of
two such monitors that ére physically separated shall

be provided. Monitors‘shall be designed and qualified

to function in an accident environment.

PVNGS Evaluation

. The PVNGS radiation monitoring system is a follows;

1.

Noble gas effluent monitoring of the plant vent is presently
designed to have an upper limit of 107! uCi/cc: (Xe-133).
Additional monitors will be added with an upper range of’
104 uCi/cc (Xe;133). The range of the plant vent monitors

shall overlap by at least a factor of ten.

' Post-accident effluent monitoring of radioiodines

is provided for by sampling of plant vent iodine monitor
adsorption media followed by onsite laboratory analysis.
Procedures for this sampling will be developed prior

to Unit 1 Operating License.

2.1.8-5







3. The PVNGS power access purge monitors (two redundant,
ESF monitors) are located around the power access purge
duct adjacent to the containment. These monitors are
capable of monitoring the purge duct during normal
operation and the containment (through the containment
wall) subsequent to an accident.  When monitoring the
containment radiaéion Tevel these monitors will have
a maximum range of at least 106 rad/hr. The monitors
will be qualified to post-accident cond%tion.

The desigh of the monitors will be evaluated further
. to determine if a maximum range of 108 rad/hr is
achievable. This evaluation will be completed by

March, 1981.

2.1.8-6







2.1.8.c

Improved In:Plan,t
lodine Instrumentation







2.1.8

2.1.8.¢c .

INSTRUMENTATION TO FOLLOW THE COURSE OF AN ACCIDENT

IMPROVED IN-PLANT IODINE INSTRUMENTATION

NUREG-0578 Position

Each Ticensee shall provide equipment and associated
training and procedures for accurately determining the
airborne iodine concentration in areas within the facility

where personnel may be present during an accident.

PVNQS Evaluation

Prior to PVYNGS Unit 1 Operating License, procedures will

be implemented for determination of airborne iodine concen-
tration by sampling iodine monitor cartridges for spectrum
analysis. These procedures will be used when the plant
radiation monitoring system indicates iodine levels requiring

the 'use of respiratory equipment.

Spectral analysis equipment is available at each PVNGS unit.

2.1.8-7







ANALYSIS OF DESIGN AND OFF-NORMAL TRANSIENTS AND ACCIDENTS

NUREG-0578 Position

Analyses, prbcedures, and training addressing the following
are required:

1. Small break loss-of-coolant accidents;

2. Inadequate core cooling; and

3. Transients and accidents.
Some*apa]yéis requirements for small breaks have already been
specified by the Bulletins and Orders Task Force. These
should be completed. In addition, pretest calculations of
some of the Loss of Fluid Test (LOFT) gma11 break tests
(scheduled to start in September 1979) shall be performed
as meaés,to verify the analyses performed in support of
the émal] break emergency procedures and in supp;rt of an

- eventual long term verification of compliance with Appendix K

of 10 CFR Part 50. |

In the analysis of inadequate core cooling, the following

conditions shall be analyzed using .realistic (best-estimate)

methods:

1. Low reactor coolant system inventory (two examples
will be required - LOCA with forced flow, LOCA without
forced flow).
2. Loss of natural circulation (due to loss of heat sink).
These ca1cu1;tions shall include the period of time during

which inadequate core cooling is approached as well as the







period of time during which inadequate core cooling exists.
The calculations shall be carried out in real time far

enough that all important phenomena and instrument indications
are included. Each case should then be repeated  taking
credit for'correct operator action. These additional cases
will provide the basis for developing appropriate emergency
procedures. These calculations should a{so provide the
analytical basis for the design of any additional instru-
mentation needed to provide operators with an unambiguous

indication of vessel water level and core cooling adequacy.

The analyses of transients and accidents shaf],inc]ude the
design basis events specified‘in Section 15 of each FSAR.

The ana]yse§ shé]] include a single active failure for each
system called upon to function for a particular event.
Consequential failures shall also be considered. Failures of
the' operators to herform required control manipulations

shai] be given consideration for permutations of the analyses.
Operator actions that could cause the complete loss of
function of a safety system shall also be considered. At
present, these analyses need not address passive failures

or multiple system failures in the short term. In the recent
analysis of small break LOCAs, compiete loss of auxiliary
%eedwater was considered. The complete loss of auxiliary
feedwater may be added to the failures being considered in

the analysis of transients and accidents if it is concluded
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that more is needed in operator training beyond the short-
term actions to upérade auxiliary feedwater system relia-
bility. Similarly, in the long term, multiple failures and
passive failures may be considered depen@ing in part on

staff review of the results of the short-term analyses.

The transient and accident analyses shall include event

tree analyses, which a§e supplemented by computer calculations
for those cases in which the system response to operator
actions is unclear of these calculations could be used to
provide important quantitative info}mation not available from
an event tree. For example, failure to initiate high-pressure
injection could lead to core uncovery for some transients,
and a éomputer calculation. could provide information on the
amount of time available for corrective action. Reactor
simulators may provide some information in definin§ the

event trees and would be useful in studying the information
available to the operators. ‘The transient and accident
analyses are to bé’performed for the purpose of identifying
appropriate and inappropriate operator actions relating to
important safety considerations such as nétura] circulation,

prevention of core uncovery, and prevention of more serious

accidents.
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The information derived from the preceding analyses shall be
‘ . included in the plant emergency procedures and operator
training. It is expected that analyses performed by the
NSSS vendors will be.put in the form of emergency procedure
éuide]ines and that the changes in the procedures will be

implemented by each 1licensee of applicant.

In addition to the analyses performed by the reactor vendors,
analyses of selected transients should be performed by the ’
NRC Office of Research, using the best available computer
codes, to provide the basis for comparisons with the
analytical methods being used by the reactor vendors.

‘ These comparisons together with comparisons to data,

l including LOFT‘sma11 break test data, will constitute the

; . : short-term verification effort to assure the adequacy of

. the analytical methods being used to generate emergency

procedures.

PVNGS Evaluation

Arizona Public Service Company will wo}k with Combustion
Engineering to determine the generic analyses necessary for the
System 80 design. The analyses will be performed on a
schedule consistent with development of procedures, .

training of operator's installation of -hardware’ (refer to

Section 2.1.3) prior to PVNGS Unit 1 Operating License.
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2.1.10

INSTRUMENTATION TO MONITOR CONTAINMENT CONDITIONS

DURING THE COURSE OF AN ACCIDENT

_NUREG-0578 Position

Consistent with satisfying the requirements set forth in

General Design Criterion 13 to provide the capability in

the control room to ascertain containment conditions

during the course of an accident, the following requirements

shall be implemented:

1.

A continuous indication pf containment pressure

shall be provided in the control room. Measurement
and indication capability shall include fhree times
the design preésure of the containment for concrete,

four times the design pressure for steel, and

- minum five psig for all containments.

A continuous indication of hydrogen concentration in
the containment atmosphere shall be provided in the
control room. Measurement capability shall be
provided over the range of 0 to 10% hydrogen
concentration under both positive and negative
ambient pressure.

A céntinuous indication of containment water level
shall be provided in the control room for all plants.
A narrow rénge instrument shall be provided for PWRs
and cover the range from the bottom to fhe top of
the containment sump. Also for PWRs, a wide range

instrument shall be provided and cover the range
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from the bottom of the containment to t@e elevation
equivalent to a 500,000 gallon capacity. For BWRs,
a wide range instrument shall be provided and cover
the range from the bottom to 5 feet above the normal

water level of the suppression pool.

The containment pressure, hydrogen concentration and wide

range containment water level measurements sha11kmeet the

desigh and qualification ﬁroyisions of Regulatory Guide 1.97,
including qualification, redundancy, and testibility. The
narrow range containment water level measurement instrumentations
shall be qualified to meet the requirements of Regulatory Guide

1.89 and shall be capable of being periodically tested.

PVNGS Evaluation

PVNGS containment monitoring instrumentation is as foliows:
1. Eight, Class IE containment pressure indicators are
provided in the control room. Four indicators have

a -4 to 20 psig range. The other four indicators

have a -4 to 85 psig range.

An analysis performed for the containment maximum nega-
tive pressure (refer to FSAR Section 6.2.1.1.3.6) demon-
strates a maximum credible negative pressure of -2.6 psig.
The existing pressure indicator range (to -4 psig) is,
therefore, considered adequate to measure containment

negative pressure under any postulated conditions.
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The containment is desjgnedhfor 60 psig internal
pressure and tested to 69 psig. The maximum calcu-
lated containment pressure under accident conditions
is 49.2 psig. The existing pressure indicator raﬁge
(to 85 psig) proviaes a 40% margin above the contain-
ment design pressure and a 70% margin above the con-
servatively calculated peak pressure. Therefore, a
containment pressure range greater than the existing

85 psig maximum is not considered to be necessary.

The addition of monitors with a range to 180 psig would
add unnecessary confusion to the available containment
pressure instruhentation by:
a. Displaying at only 25% of span during the
worst postulated accident.
b. Displaying containment pressure with an

accuracy of only +3.6 psi (+2%).

A continuous indication of hydrogen concentration is
available in the control room. Two Class IE redundant
monitors afe presently provided with a range of 0-10%.
The hydrogen monitors are manually initiated following a
LOCA, Once initiated, they provide a continuous MEasure-

ment of hydrogen concentration (refer to Figure 2.1,5-1).
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3. Continuous indication of c;ntainment water ]eYel
will be provided for PVNGS. An evaluation will be
performed to~determ}ne the design requirements for
this instrumentation. The results of this evaluation

will be presented to the NRC staff by‘March;”TQ81a
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2.1.11

" INSTALLATION OF "REMOTELY 'OPERATED 'HIGH POINT VENTS
IN THE REACTOR COOLANT SYSTEM

NUREG-0578 Position

Each applicant and Ticensee shall install reactor coolant
system and reactor vessel head high point vents remotely
operated from the control room. Since these vents form

a part of the reactor coolant pressure boundary, the design
of the vents shall conform to the requirements of Appendixl
A to 10 CFR Part 50 General Design Criteria. In particular,
these vents shaﬁ] be safety grade, and shall satisfy the
single failure criterion and the requirements of IEEE-279

in order to ensure a low probability of.inadvertent actuation.

Each applicant and licensee shall provide the following

‘information concerning the design and operation of these high

point vents:

1. A description of the construction, location, size, and
power supply for the vents, along with results of
analyses of loss-of-coolant accidents initiated by a
break in the vent pipe. The results of the analyses
should be demonstrated to be acceptable in accordance

with the acceptance criteria of 10 CFR 50.46.
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2. Ané1yses demonstrating that‘the direct venting of
non-condensgb]e;gases with perhaps high hydrogen
concentrations does not result in violation of com-
bustible gas concentration limits in containment as
described in 10 CFR Part 50.44, Regulatory Guide 1.7

~(Rev. 1), and Standard Review Plan Section 6.2.5.

3. Procedural guidelines for the oéerators' use of the
vents. The information available to the operator for

initiating or terminating vent usage.shall be discussed.

PVNGS Evaluation

PUNGS will utilize existing penetrations on the pressurizer dnd .
reactor vessel head to“provide high,point venting of the Reactor
Coolant System (RC§). Refer to Figure 2.1.11-1 for a schematic
of the RCS. The pressurizer vent (refer to Figure 2.1.11-2)
penetrates the top of the pressurizer and is currently utilized
for steam space sampling. The reactor vessel head vent (refer to
Figure 2,1.11-2) penetrates the top of the reactor vessel head
and is currently piped to the Reactor Drain Tank (RDT), within
containment, via a manual valve. Piping and valves will be
provided to allow remote operation of the pressurizer and
reactor vessel vents from the control room. In order to ensure
a low probability of inadvertent acpion, valves and controls

will satisfy the single failure criterion and IEEE-279-1971.
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The following information will be supplied as the RCS
Vent System design is finalized (prior to Unit 1
Operating License): .

1. A description of the vents, piping, valves and

controls utilized for the RCS Vent System. An.

| analysis demonstrating the acceptability of a vent:

piping break in accordance with 10 CFR 50.46.

2. An analysis demonstfating that the venting of RCS
non-condensable gases via the RCS Venting System
does not result in containment hydrogen concentrations
greater than those allowed by 10 CFR 50.44, Regu]étor}

Guide 1.7, Revision 0 and Standard Review Plan 6.2.5.

. 3. Operating procedures for use of the RCS Vent System.
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2.2.1.a

Shift Supervisor’s
Responsibilities







‘ 2.2.1 *IMPROVED REACTOR 'OPERATIONS ‘COMMAND FUNCTION

2.2.1.a SHIFT SUPERVISORS RESPONSIBILITIES

NUREG-~0578 Position

1.

The highest level of corporate management of each
licensee shall issue and periodically reissue a
management directive that empﬂasizes the primary
management responsibility of the shift supervisor
for safe operation of the plant under all conditions
on his shift and that clearly establishes his command

duties.

Plant procedures shall be reviewed to assure that the
duties, responsibilities, and authority of the shift
supervisor and control room operators are properly E
defined to effect the establishment of a definite

line of command and clear delineation of the command
decision authority of the shift supervisor in the
control room relative to other plant management
personnel. Particular emphasis shall be placed on the

following:

a. The responsibility and authority of the shift
supervisor shall be to maintain the broadest

perspective of operationaf conditions affecting
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the safety of the plant as a matter of Eigﬁest
priority at all times when on duty in the
control room. The idea shall be reinforced
that the shift supervisor should not become
totally involved in any single operation in
times of emergency when multiple operations

are required in the control room.

b. The shift supervisor, until properly relieved,
shall remain in the control room at all times
during accident situations to direct the
activities of control room operators. Persons
authorized to relieve the shift supervisor shall

be specified.

c. ;f the shift supervisor is temporarily qbsent
from the control room dgring routine operations,
a lead control room operator shall be designated
to assume the control room command function.
These temporary duties, responsibilities, and

authority shall be clearly specified.

Training programs for shift supervisors shall emphasize
and reinforce the responsibility for safe operation and
the management function the shift supervisor is to pro-

vide for assuring safety.
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PUNGS “Evaluation

The responsibilities and authority of the Shift Supervisor
is delineated in FSAR Chapter 13.1. In addition, the
Station Manual and the Operating Department Program also
prescribe responsibilities and authority of the Shift

Supervisor,

The shift organization at PVNGS is such that the Shift
Foreman will perform many of ‘the administrative functions

that are normally completed during a shift.
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2.2.1.b

Shift Technical Advisor







. 2.2.1

2.2.1.b

IMPROVED REACTOR OPERATIONS COMMAND FUNCTION

SHIFT TECHNICAL ADVISOR

NUREG-0578 Position

Each Ticensee shall provide an on-shift technical advisor
to the shift supervisor. The shift technical advisor may
serve more than one unit at a multi-unit site if qualified

to perform the advisor function for the various units.

The shift technical advisor shall have a bachelor's degree

or equivalent in a scientific or engineering discipline and
have received spycific training in the response and analysis
of the plant for transients and accidents. The shift tech-
nical advisor shall also receive trainiﬂg in plant design and
layout, including the capabilities of inst}umentation and
controls in the control room. The licensee shall assign normal
duties to the shift technical advisors that pertain to the
engineering aspects of assuring safe operations of the plant,

including the review and evaluation of operating experience.

PVNGS Evaluation

There is sufficient time prior to PVNGS Unit 1 Operating

License to assess fully the alternatives for providing
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additional technical and ana]yticé] capability for diagnosis
of off-normal events. Two alternatives considered by the
Lessons Learned Task Force have merit for PVNGS:
1. Upgrade the requirements for operators to include
more engineering and plant response training.
2. Improve plant response diagnosis capabilities by
backfit of computer and plant status display inno-

vations.

The PVNGS Operator Training Program will be revised and
upgraded to include more engineering and plant response
training. The PVNGS Training Simulator will be used exten-

sively to accomplish this objective. °

The PVNGS design already has incorporated some advanced

informational displays. These include the Safety Equipment
Status Panels, computer-generated graphics displays and the
various information displays which can be generated by the

Core Monitoring Computer and the Plant Monitoring Computer.
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2.2.1.c

Shift and Relief
Turnover Procedures






‘ - 2.2.1 IMPROVED 'REACTOR "OPERATIONS "COMMAND FUNCTIORI

2.2.1.c SHIFT RELIEF AND TURNOVER PROCEDURE -

NUREG-0578 Position

The Ticensees shall review and revise as necessary the
plant procedure for shift and-relief turnover to aséure
the following:

1. A checklist shall be provided for the oncoming and
offgoing 6ontr61 room operators and the oncoming
§hift supervisor to complete and sign. The following
items, as a minimum, shall be included in the check-
list: ‘

‘ ' a. Assurance that critical plant parameters are

within allowable 1limits (parameters and allowable

1imits shall be listed on the checklist).

b. Assurance of the availability and proper
alignment of all systems essential to the
prevention and mitigation of operational
transients and accidents by a check of the
control console (what to check and criteria for
acceptable status shall be included on the

checklist);
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c. Identification of systems and components
that ;}e in a degraded mode of operation
permitted by the Technical Specifications.
For such systems and components, the length
of time in the degraded mode shall be compared
with the Technical Specifications action
' statement (this shall be recorded as a

separate entry on the checklist).

Checklists or logs shall be provided for completion
by the offgoing and oncoming auxiliary operators and
technicians. Such checklists or logs shall include
any equipment under maintenance of test that by them-
selves could degrade a system critical to the pre-
vention and mitigation of operational transients and
accidents or initiate an operational transient (what
to check and criteria for acceptable status shall be

included on the checklist); and

A system shall be established to evaluate the effect-
iveness of the shift and relief turnover procedure
(for example, periodic independent verification of

system alignments).

PVNGS Evaluation

PVYNGS will have a procedure for shift relief which will

include the use of checklists and the review of operating
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logs. The relieving operator or supervisor will be
required to sign that he has read the appropriate iogs
and completed the watch turnover as specified in the

procedure.

Provisions will be made for periodic verification of the

relief and turnover procedure,

The shift relief and turnover procedure and the provisions
for its periodic verification will be prepared and imple-

mented prior to PVNGS:Unit 1 Operating License.,
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2.22.a

Control Room Access







2.2.2

2.2.2.a

*"IMPROVED IN-PLANT EMERGENCY 'PROCEDURES "AND ' PREPARATIONS

CONTROL ROOM ACCESS

NUREG-0578 Position

The Ticensee shall make provisions for Timiting access to

the control room to those individuals responsible for the

. direct operation of the nuclear power plant (e.g., operations

supervisor, shift supervisor, and control room operators),

to technica] advisors who may be requested or required to

support the operation, and to predesignated NRC personnel.

Provisions shall include the following:

1.

Develop and implement an administrative procedure
that establishes the authority and responsibility of
the person in charge of the control room to limit

access.

Develop and implement procedures that establish a

clear line of authority and responsjbi]ity in the
control room in the event of an emergency. The Tine

of succession for the person in charge of the control
room shall be established and limited to persons
possessing a current senior reactor operator's license.
The plan shall clearly define the lines of communication
and authority for plant management personnel not in
direct command of operations, including those who report

to stations outside of the control room.
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PVNGS Evaluation . ‘

Prior to PVNGS Unit 1 Operating Licepse, administrative
procedureﬁ wi]]lbe developed to Timit personne] accesé
to the unit control room during operational transient
and accident conditions. These procedures will delineate:
1. That the shift supervisor has the. authority to
restrict control room access to personnel responsible

for plant operations and technical advisory support

to operations.

2. Clear lines of communications, authority, and
responsibilities in the event of an emergency. Only

senior licensed operators will direct the licensed

' . operators.
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2.2.2.b

Onsite Technical
Support Center






2.2.2

2.2.2.b

*IMPROVED "IN-PLANT 'EMERGENCY ' PROCEDURES "AND " PREPARATIONS

ONSITE TECHNICAL SUPPORT CENTER

NUREG-0578 Position

Each operating nuclear power plant shall maintain an onsite
technical support center separate from and in close proximity
to the control room that has the capability to display and
transmit plant status to those individuals who are knowledge-
able of anﬁ responsible for engineering and management support
of. reactor operations in the event of an accident. The‘
center shall be habitable to the same degree as the control
room for postulated accident conditions. The licensee shall
revise his emergency plans as necessary to ihcorporate the

role and location of the technical support center.

Records th;t pertain to the as-built conditions and layout

of strucfures, systems and components shall be stored and
filed at the site and accessible to the technical support
center under emergency conditions. Examples of such records
include a system description, general arrangement drawings,
piping and instrumentation diagrams, piping system isometrics,
electrical schematics, wire and cable lists, and single line
electrical diagrams. It is not intended that all records

described in ANSI 45.2.9-1974 be stored apd filed at the site ~
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and accessible to the technical support center under
emergency conditions; however, as stated in that standard,
storage systems shall provide for accurate retrieval of

all information without undue delay.

PVYNGS Evaluation

An Onsite Technical Support Center for Palo Verde Nuclear
Generating Station will be established prior to PVNGS Unit 1
Operating License. This center will be located within the site
boundary and will provide a work area for supervisory and '
technica] personnel from Arizona Public Service Company and
the NRC. It will have communications with the control room
and the other. response centers. An analysis will be performed
to determine equipment to be incorporated into the center to
moqitor and display the status of the affected unit. The
center will be habitable ;o permit occupancy following a loss
of coolant accident. As-built drawings and other appropriate
records shall be available in readily retrievable form at the
site and shall be accessible to the Onsite Technical Support

Center.

The Palo Verde Nuclear Generating Station Emergency Plan will
be revised to describe the Onsite Technical Support Center and

its function.
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2.2.2.c

Onsite Operational
Support Center







2.2.2

2.2.2.¢c

* "IMPROVED ' IN-PLANT EMERGENCY PROCEDURES AND PREPARATIONS

ONSITE OPERATIONAL SUPPORT CENTER

NUREG-0578 Position

An area to be designated as the Onsite 0pera%iona1 quport
Center shall be established. It shall be separate from the
control room and shall be the place to which the operations
support personnel will report in an emergency situation. '

Communications with the control room shall be provided. The

~ Emergency Plan shall be revised to reflect the existence of

the center and to‘establish the methods and 1ines of communi-

cation and management.

PVNGS Evaluation

Prior to PVNGS Unit 1 Operating License, an area separate from
the dnit control rooms will be designated as the PVNGS Onsite
Operational Support Center prior to receipt of operating license.
This will be an assembly area where plant operations support
personnel will report in an emergency situation for further
orders or assignment. The Operational Support Center will

have communication with the control room and the Emergency

Control Center (refer to the PVNGS Emergency Plan).

The Emergency Plan will reflect the existence of the
0perationa1:Support Center and will establish the methods

and lines of communication and management.
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2.2.3

" "REVISED"LIMITING "CONDITIONS "FOR OPERATION OF "NUCLEAR
“POWER PLANTS BASED UPON SAFETY SYSTEM AVAILABILITY

NUREG-0578 Position

A11 NRC nuclear power plant licensees shall provide infor-
mation to define a Timiting operational condition based on

a threshold of complete loss of safety function. Ident{fi-
cation of a human orioperationa1 error that prevents or

could prevent the accomplishment of a safety function required
by NRC regulations and analyzed in the license application
shall require placement of the plant in a hot shu;down ‘
condition within 8 hours and in a cold shutdown condition

within 24 hours.

The loss of operability of a safety function shall include
consideration of the necessary instrumentation, controls,
emergency electrical power sources, cooling or seal water,
lubrication, operating procedures, maintenance procedures,

test procedures and operator interface with the system, which
must also be capable of performing their auxiliary or supporting
functions. The limiting conditions for operation shall define
the minimum safety functions for modes 1, 2, 3, 4, and 5 of

operation.

The limiting conditions of operation shall require the

following:
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If the plant is critical, restore the safety
function (if possible) and place the plant in

a hot shutdown condition within 8 hours.

"Within 24 hours,Abring the plant to cold shutdown.

Determine the cause of the loss of operability éf
the safety function. Organizational accountability
for the loss of operability of the safety system
shall be established. |

Determine corrective actions and measures to prevent
recurrence of the specific loss of operability for
the particular safety function and generally for any

safety function.

Report the event within 24 hours by telephone and
confirm by telegraph, mailgram, or facsimile trans-
mission to the Director of the Regional Office, or

his designee.

Prepare and deliver a Special Report to the NRC's
Director of Nuclear Reactor Regulation and to the
Director of the appropriate regional office of the
Office of Inspection and Enforcement. The report

shall contain the results of Steps 3 and 4 above,
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along with a sasis for allowing the plant to return

to power operation. The senior corporate executive

of the licensee responsible and accountable for safe

} « plant operation shall deliver and discuss the contents
1 of the report in a public meeting with the Office of
Nuclear Reactor Regulation and the Office of Inspection
and Enforcement at a location to be chosen by the

|
} Director of Nuclear Reactor Regulation.
|

| 7. A finding of adequacy of the licensee's Special Report
by the Director of Nuclear Reactor Regulation will be

required before the Ticensee returns the plant to power.

"PVYNGS "Evaluation

. In his August 20, 1979 memorandum to the NRC Commissioners,
Harold R. Denton, Director, Office of Nuclear Reactor Regulatory,
announced his intent to initiate a rulemaking proposal on
1imiting conditions of operations, which would include con-
sideration of the recommendations of the Lessons Learned Task
Force and alternative approaches. APS will follow this proposal
with great interest and will participate in any rulemaking

_ proceedings that may be instituted.
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TANERSIZ: (O INTA PUBLIC SERVICE CONMIRANY
. P. O. BOX 21666 -+ PHOENIX, ARIZONA 85036

September 28, 1979
ANPP-13905 - JMA/DBK

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Palo Verde Nuclear Genérating Station
Units 1, 2 and 3 .
Docket Nos. STN 50-528/529/530

As a result of the Three Mile Island accident, Arizona Public Service
Company (APS) is in the process of assuring that the lessons learned
from TMI-2 are reflected in the Palo Verde Nuclear Generating Station

|
|
Dear Sir:
|
|
|
(PVNGS) design and operation.

@

To accomplish this objective, the APS President and Chief Executive
Officer, by a directive issued April 12, 1979, established a Safety
‘Evaluation Task Force "to conduct a complete review and analysis of
the Three Mile Island accident and its implications for the Palo
Verde Nuclear Generating Station project." This task force is com-
prised of fourteen (14) members from knowledgeable, high levels of
management of the utilities participating in the Palo Verde project,
the engineer-constructor for the project, the nuclear steam supply
.system supplier, and turbine generator supplier to the project and
the academic technical consultants to the Arizona State Senate and
- House legislative committees organized to review and consider the
implications of the TMI accident.

The task force is exercising oversight of the on-going independent in-
depth reviews, initiated since the TMI accident, of the Palo Verde
design, planned administrative and operational procedures, training and
qualification programs, and emergency response plans. In this con-
nection, it is closely following the work and recommendations of the .
many industry and governmental organizations currently conducting
similar, but more generic investigations related to the TMI accident,
including particularly the NRC's Lessons Learned Task Force.

-
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®

Upon receipt of the TMI-2 Lessons Learned Task Force Status Report

g and Short Term Recommendations (NUREG-0578), modified as set forth
in the memorandum dated August 20, 1979 from Harold R. Denton,
Director, Office of Nuclear Reactor Regulation to the NRC Commissioners,
the recommendations related to-the design and operation of the Palo
Verde project were evaluated. The results of this evaluation are
incorporated in the report entitled TMI-2 Lessons Learned Implementation
Report submitted herewith. The report identifies those NUREG-0578
recommendations which are incorporated into the present Palo Verde
design, identifies recommendations that are not applicable to the
Palo Verde design and sets forth APS' commitments to develop the
analyses, design modifications, operational procedures and other
measures necessary to meet such recommendations in accordance with
the schedule specified in NUREG-0578. The report will be amended as
appropriate to incorporate the manner in which such commitments are
implemented.

Five (5) copies of this report are enclosed for your review. It is
hoped that this report, in conjunction with the PYNGS Final Safety
Analysis Report to be submitted in October, 1979, will assist in your
timely review of the implications of TMI on PVNGS.

®

Réspectfu]]y submitted,

ARIZONA PUBLIC SERVICE® COMP%
By: <E:;5Z4,h=c4.céfftéagé:::: AL §::

Edwin E. Van Brunt, Jr. )
Vice President

STATE OF ARIZONA )

) ss. On its own behalf-and as agent for

| v.q”County of Maricopa ) all other joint participants.
| R . . S;:E;; ]f
‘ fﬁilﬁﬁ-;1:5upscr1bed and sworn to before me this 21 Z day of » 1979.
| SR YA
BN
| L UR . zWL Alm My Commission expires:

LT s, ot v » Kf: Notary Public .

3, VN A Y Mmgssxon Expites Jan, 23, 1983
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' ' " "INTRODUCTION

The Palo Verde Nuclear Generating Station NUREG-0578 Evaluation
addresses the "TMI-2 Lessons Learned Task Force Status Report And
Short Term Recommendations" (NUREG-0578), Jduly 1979, as supplemented
by letter dated August 20, 1979 from Harold R. Denton, Director,

Office of Nuclear Reactor Regulation to the NRC Commissioners.

Each recommendation is addressed, as it applies to the Palo Verde

|

l

] Nuclear Generating Station (PVNGS) design and operation, in the

j following manner: ‘

| (1) Descriptions of the existing PVNGS design correspond
with information presented in the PVNGS Final Safety

Analysis Report (FSAR).

. (2) Proposed modifications, evaluations and analyses of the
PVNGS design, as discussed herein, will be summarized

in revisions to this report.

(3) Recommendation numbering corresponds to that used in

NUREG-0578.

This report will be referenced by subsequent PVNGS FSAR amendments,
as appropriate, to address /in the FSAR, required modifications and

analyses as discussed herein.
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Pressurizer Heater Power Supply
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2.1.1

2.1.1.a

EMERGENCY POWER SUPPLY REQUIREMENTS FOR THE PRESSURIZER

HEATERS, POWER OPERATED RELIEF VALVES AND BLOCK VALVES,
AND PRESSURIZER LEVEL INDICATORS IN PHRS -

PRESSURIZER HEATER POWER SUPPLY

NUREG-0578 Position

1. The pressurizer heater power supply design shall provide
the capability to supply, from either the offsite power
source or the emergen&y power source (when offsite power
is not available), a predetermined number of pressurizer
heaters and associated controls necessary to establish
and maintain natural circulation at hot standby conditions.
The required heaters and their controls shall be connected
to the emergency buses in a manner that will provide

redundant power supply capability.

2. Procedures and training shall ?e established to make the
operator aware of when and how the required pressurizer
heaters shall be connected to the emergency buses. If
required, the pr&cedures shall identify under what con-
ditions selected emergency loads can be shed from the
emergency power source to provide sufficient capacity for

the connection of the pressurizer heaters.

3. The time required to accomplish the connection of the pre-
selected pressurizer heater to the emergency buses shall be
consistent with the timely initiation and maintenance of

natural circulation conditions.

2.1.1-1 .







. 4. Pressurizer heater motive and control power interfaces

with the emergency buses shall be accomplished through
devices that have been qualified in accordance with

safety-grade requirements.

PVNGS Evaluation

The PVNGS pressurizer heaters are powered as follows:

1. The pressurizer heaters=(36 elements rated at 50 KW
each, connected in 12 groups of 3 delta-connected
elements each) have a total capacity of 1800 KW. The
heaters are supplied 480 volt power from the: non-

Class IE and Class IE distribution systems as follows:

Number of Heaters Capacity (KW) 480V Bus *’IE ‘Bus

A. 5-3 element groups 750 NGN-L11 No
B. 5-3 element groups 750 NGN-L12 No
C. 1-3 element group 150 PGA-L33 Yes
D. 1-3 element group 150 PGB-L32 Yes

Maintenance of natural circulation at hot standby con-
ditions requires 150 KW of heaters. These heaters are
immediately available from either of two redundant
Class IE buses, fed independently by Safety Trains A
and B. Controls for these heaters are likewise inde-
pendent. As the Class IE buses are a part of the ESF
distribution system, they are fed either from the off-

|

|

site power system or the diesel generators when offsite
| power is not available.

|

2.1.1-2.







‘Heaters supplied from the non-Class IE power system
are fed from the offsite power system and are
available for manual interconnection to the diesel

generators when offsite power is not available.

Heaters fed from the Class IE power system (150KW)

are automatically connected to the ESF buses, following
either a loss of offsite power or an engineered safety
featureséactuation system signal, by their respective

load sequencer.

Heaters fed from non-Class IE buses can be manually
connecFed to the C]ass IE buses for powering by either
the offsite power system or the diesel generators
through the ESF transformers. These heaters are
available in 150 KW blocks (0-150 KW in the case of

the two proportional groups). Sufficient margin exists
in the diesel genérators for at-least an additional

300 KW of heaters to be backfed from each Class IE bus

without the shedding of selected emergency loads.

»

2.1.1-3







3.

No manual connection of pressurizer heaters to
the Class IE power system is required to maintain

natural circulation at hot standby.

The redundant pressurizer heater required for

'maintenance of natural circulation at hot standby

are fed from Class IE buses via Class IE load

side bfeakers qualified in accordance with safety-

_ grade requirements.

The PYNGS pressurizer heaters, as presently design, comply

with the recommendations of NUREG-0578, July 1979.







. : 2.1.1.b

Power Supply for Pressurizer Relief
and Block Valves and Pressurizer
Level Indicators







2.1.1

2.1.1.b

EMERGENCY POWER SUPPLY 'REQUIREMENTS FOR THE PRESSURIZER
HEATERS, POWER OPERATED RELIEF VALVES AND BLOCK VALVES,

AND PRESSURIZER LEVEL INDICATORS IN PWRs

POWER SUPPLY FOR PRESSURIZER RELIEF AND BLOCK VALVES
AND PRESSURIZER LEVEL INDICATORS

{ -
= s

NUREG~0578 Position

1. Motive and control components of the power-operated
relief valves (PORVs) shall be capable of being
supplied from either the offsite power source or the
emergency power source when the offsite power is not

available.

2. Motive and control components associated with the PORV

block valves shall be capable of being supplied from
either the offsite power source or the emergency power

source when the offsite power is not available.

3. Motive and control power connections to the emergency
buses for the PORVs and their associated block valves
shall be through devices that have been qualified in

accordance with safety-grade requirements.

4. The pressurizer level indication instrument channels
shall be powered from the vital instrument buses. These
buses shall have the capability of being supplied from

_ . either the offsite power source or the emergency poweF

source when offsite power is not available.

2.1.1-5,







’ PVYNGS Evaluation )
1.  PVNGS does not use PORVs and block valves.

2. PVNGS does not use PORVs and block valves.
3. PVNGdeoes not use PORVs and block valves.

4.  Two channe1§ of Class IE Tevel instrumentation are
provided for PVNGS. Pressurizer level channels _
L-110% and L-110Y (refer to Figure 2.1.11-2) are
indicated in the control room. Channel L-110X is

also recorded in the control room.

The pressurizer level instrumentation is powered from
120V AC Class IE instrument buses E-PNA-D25 and

. E-PNB-D26 (refer to Figure 2.1.1-1). These buses
are normally powered through inverters from Class IE
batte}ies. The Class IE battery chargers are powered
from offsite power or from the diesel generators when

offsite power is not available.

The pressurizer level indicators, as presently designed,

comply with the recommendations of NUREG-0578, July 1979.
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2.1.2

PERFORMANCE TESTING FOR BWR AND PWR RELIEF AND SAFETY VALVES

NUREG-0578 Position

Pressurized water reactor and boiling water reactor licensees
and applicants shall conduct testing to qualify the reactor
coolant system relief and safety valves under expected oper-
ating conditions for design basis transients and accidents.
The 1icensees and applicants shall determine the expected
valve operating conditions through the use of analyses of
accidents and anticipated operational occurrences referenced
in Regulatory Guide 1.70; Revision 2. The single failures
applied to these analyses shall be chosen so that the dynamic
forces on the safety and relief valves are maximized. Test
pressures shall be the highest predicted by conventional safety
analysis procedures. Reactor coolant system relief and safety

valve qualification shall include qualification of assogiated

-control circuitry piping and supports, as well as the valves

themselves.

PVYNGS Evaluation

PYNGS does not utilize pressure operated relief valves.

An analysis will be performed to determine the expected code
safety valve operating conditions based upon the accidents and

anticipated operational occurrences described in the PVNGS FSAR.

-







When this analysis is completed, generic code safety

valve qualification tests will be performed, as necessary,
to qualify the valve for expected operating conditions
following an accident or anticipated operational occurrence.
In addition, the discharge piping and supports will be
analyzed for their expected operating conditions. Per-
formance of qualification tests is dependent on the
availability of test facilities capable of simulating the

expected operating conditions.

The results of these analyses and tests will be provided

prior to PVNGS Unit 1 Operating License.

2.1.2-2






2.1.3.a

Direct Indication of Power
Operated Relief Valve and
Safety Valve Position for
PWRs and BWRs







2.1.3

2.1.3.a

"INFORMATION"TOAID QPERATORS IN ACCIDENT DIAGNOSIS:AND’CONTROE

DIRECT INDICATION OF POWER-OPERATED RELIEF VALVE AND SAFETY
VALVE POSITION FOR PWRs™ AND BWRs

NUREG-0578 Position

Reactor system relief and safety valves shall be provided
with a positive indication in the control room derived from
a reliable valve position detection device or a reliable

indication of flow in the discharge pipe.

PVNGS Evaluation

PUYNGS does not utilize:-power’ ' operated relief valves.

The PVNGS pressurizer code safety valves are headered into

the reactor drain tank (RDT), inside containment. Upstream

of the common header each code safety valve is monitored for seat
leakage by an in-line RTD (refer to Figure 2.1.11-2). Indirect
indication of code safety valve operation is provided by

RDT pressure, pressurizer pressure and pressurizer Tevel

instrumentation.

An evaluation will be performed to determine if the multiple
indirect indications of code safety valve status provided in

the PVNGS design provide unambiguous indication that a small

break area LOCA is in progress.







If the evaluation determines that direct valve status
indication in the control room is required (e.g. by
acoustic techniques, flow measurement or valve position
indication), it will be incorporated in the PVNGS design

prior to Unit 1 Operating License.

Results of this evaluation will be provided by January 1980.

2.1.3-2







21.3.b

Instrumentation for Detection
of Inadequate Core Cooling in
PWRs and BWRs







2.1.3

2.1.3.b

INFORMATION TO AID OPERATORS IN DIAGNOSIS AND CONTROL

INSTRUMENTATION FOR DETECTION OF INADEQUATE CORE
COOLING IN PWRs AND BWRs.

NUREG-0578 Position

1.

Licensees shall develop procedures to be used by the
operator to recognize inadequate core cooling with
currently available instrumentation. The Ticensee
shall provide a description of the existing instru-
mentation for the operators to use to recognize these
conditions. A detailed description of the analysis
needed to form thé basis for operator training and
procedurehdeve1opment shall be provided pursuant to
another short-term requirement, "Analysis of Off-Normal

Conditions, Including Natural Circulation".

In addition, each PWR shall install a primary coolant
saturation meter to provide on-1line indication of coolant
saturation condition. Operator instruction as to use

of this meter shall include consideration that is not

to be used exclusive of other related plant parameters.







Licensees shall provide a description of any additional
instrumentation or controls (primary or backup) proposed
for the plant to supplement those devices cited in the
preceding section giving an unambiguous, easy-to-interpret
indication of inadequate core cooling. A description of
the functional design requirements for the system shall
also be included. A description of the procedures to be
used with the proposed equipment, the analysis used in
developing these procedures, and a schedule for insta11}pg

the equipment shall be provided.

PVNGS Evaluation

Information to diagnose inadequate core cooling is as follows:

1.

Prior to PVNGS Unit 1 Operating License, procedures will
be developed' . to aid the operator in recognition of inade-
quate core cooling. These procedures will utilize existing

redundant safety related instrumentation such as:

A. Pressurizer Pressure 1500-2500 psia
B. Pressurizer Pressure 0-3000 psia
C. Pressurizer Level : 0-100%
D. Coolant Temperature

- Hot Leg 375-675F

- Cold Leg 465-615F

2.1.3-4







These procedures will be based upon analyses performed
as discussed in Section 2.1.9. Redundant subcooling
meters will be installed prior to PVNGS Unit 1 Operating
License to provide additional indication of primary
coolant saturation condition. The proceduresldiscussed
in Item 1 will incorporate the use of primary coolant

saturation indication.

Upon completion of the analyses described in Section
2.1.9, an evaluation will be performed to determine the
need, if any, for adﬁitiona] instrumentation, such as
reactor vessel 1evei indication. Any instrumentation
determined to be necessary will be installed prior to

PVNGS Unit 1 Operating License.

2.1.3-5







2.1.4.

CONTAINMENT ISOLATION PROVISIONS FOR PWRs AND BUWRs

NUREG-0578 Position

1.

A11 containment isolation system designs shall comply
with the recommendations of SRP 6.2.4; i.e., that there
be diversity in the parameters sensed for the init-
ation of containment isolation.

A11 plants shall give careful reconsideration to the
definition of essential and non-essential systems,
shall identify each system determined to be essential,
shall identify each system determined to be non-
essential, shall describe the basis for selection of
each essential system, shall modify their containment
isolation designs accordingly, and shall report the
results of the re-evaluation to the NRC.

A11 non-essential systems shall be automatically
isolated by the containment isolation signal.

The design of control systems for automatic containment
isolation valves shall be such that resetting the
isolation signal will not result in the automatic re-
opening of containment isolation valves. Reopening

of containment isolation valves shall require deliberate

operator action.

2.1.4-)
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PVNGS 'Evaluation

The PYNGS containment isolation system is designed as follows:

1.

As required by SRP 6.2.4, a containment isolation signal

is diversely generated by either a high containment
pressure signal (5 psig) or a Tow pressurizer pressure
signal (1600 psig). ‘These parameters additionally generate
a safety injgction actuation signal. The. power access
purge is additionally isolated by high containment purge

radioactivity.

A review of the PVYNGS containment isolation system will be
performed to determine that no essentiai systems are auto-
matically isolated by a containment isolation actuation
signal(CIAS). Essential systems will be selectively iso-

lated by the operator after their use is no longer required.

The results of this review will be provided to the NRC staff
by January 1980. Plant modifications, if any, will be per-

formed prior to PVNGS Unit 1 Operating License.

A11 non-essential systems penetrating the PVYNGS contain-

ment are isolated by CIAS.

Resetting of a CIAS does not result in the automatic opening
of containment isolation valves. Re-opening requires

operator action for each valve.

2.1.4-2







. ' 2.15.

Dedicated Penetrations for External
Recombiner or Post-Accident External
Purge System







2.1.5

2.1.5.a

POST 'ACCIDENT HYDROGEN CONTROL SYSTEMS FOR‘PWR'AND

BWR "CONTAINMENTS

DEDICATED PENETRATIONS FOR EXTERNAL RECOMBINER OR
POST-ACCIDENT EXTERNAL PURGE SYSTEM

NUREG-0578 Position

- and 56 of Appendix A to 10 CFR Part 50, and that are sized

Plants using external recombiners or purge systems for
post-accident combustible gas control of the containment
atmosphere should provide containment isolation systems
for external recombiner or purge systems that are dedi-
cated to that service only, that meet the redundancy and

single failure requirements of General Design Criteria 54

to satisfy the f1dw requirements of the recombiner or purge

system.

PVNGS Evaluation

Combustible gas concentration in the PVNGS containment

building is maintained by the Containment Hydrogen Control

System. *

The PVNGS Containment Hydrogen Control System (refer to Fig-
ure-2.1.5-1) shares no equipme?t or penetrations with the

normal containment purge system and includes:

2.1.5-1







1. Two redundant and independent hydrogen gas
analyzers with separate piping, valves, controls

and instrumentations (refer to Section 2.1.10).

2. Redundant and independent mobile, hydrogen recom-
biners (two for the PVNGS site) with separate supply
and return lines, utilizing sebarate penetrations

for each line.

3." Redundant and independent supply and return line
isolation valving (one valve inside containment and
one outside containment) that meets the requirements

of 10 CFR 50, Appendix A, Criterion 54 and 56.

4, Dedicated containment penetrations sized for maximum

recombiner flow requirements.

The PYNGS Containment Hydrogen Control System, as currently

designed, provides dedicated penetrations and isolation systems

that meet redundancy and single failure requirements as

recommended by NUREG-0578, July 1979.
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Inerting BWR Containments







2.1.5

2.1.5.b

POST ACCIDENT HYDROGEN CONTROL SYSTEMS FOR PWR
AND BWR CONTAINMENTS

INERTING BWR CONTAINMENTS

NUREG-0578 Position

It shall be required that the Vermont Yankee and Hatch 2
Mark I BWR containments be inerted in a manner similar to
other operating BWR plants. Inerting shall also be

required for near term OL licensing of Mark I and Mark II BMWRs.

PVNGS Evaluation

PUNGS utilizes Combustion Engineering,-Inc. System 80tM pWRs

with a containment with 2.6 x10% ft3 net free volume.

Inerting of the PVNGS containment is not required;







2.1.5.c

Capability to Install Hydrogen
Recombiner at Each Light Water
Nuclear Power Plant







2.1.5.

2.1.5.¢c

POST ACCIDENT HYDROGEN CONTROL SYSTEMS FOR PWR

AND BWR CONTAINMENTS

CAPABILITY TO INSTALL HYDROGEN RECOMBINER AT EACH
LIGHT WATER NUCLEAR POWER PLANT

NUREG-0578 Position (Minority View)

1. A1l licensees of Tight water reactor plants shalil
have the capability to obtain and install recombiners
in their plants within a few days following an accident
if containment access is impaired and if such a system
is needed for long-term post-accident combustible
gas control.

2. The procedures and bases upon which the recombiners
would be used on all plants should be the subject of

* a’review'by the licensees :in considering shielding

requirements and personnel exposure limitations as

demonstrated to be necessary in the case of TMI-2.

PVYNGS Evaluation

The PVNGS hydrogen recombiners are designed as follows:

T. PVNGS will hqve available, onsite, two mobile hydrogen
recombiners designed to 1imit the concentration of
hydrogen in containment. These hydrogen recombiners
are capable of being installed in the affected unit

within .24 hours following an accident.

-

2.1.5-4 |







2. Installation procedures for the hydrogen recombiners
‘will be developed and shielding requirements

re-analyzed brior to PVNGS Unit 1 Operating License.

2.1.5-5 .
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2.1.6.a

Integrity of Systems Qutside
Containment Likely to Contain
Radioactive Materials (Engineered
Safety Systems and Auxiliary
Systems) for PWRs and BWRs







2.1.6 POST ACCIDENT CONTROL OF RADIATION IN SYSTEMS OUTSIDE
CONTAINMENT OF PWRs AND BWRs

2.1.6.a INTEGRITY OF SYSTEMS OUTSIDE CONTAINMENT LIKELY TO CONTAIN
RADIOACTIVE MATERIALS (ENGINEERED SAFETY SYSTEMS AND
AUXILIARY SYSTEMS) FOR PWRs AND BWRs

NUREG-0578 Position

Applicants and licensges shall immediately implement a
proéram to reduce 1eakage from systems outside containment
that would or could contain highly radidactive fluids during
a serious transient or accident to as-low-as-practical levels.
This program shall include the following:
1. Immediate Leak Reduction
a. Implement all practical leak reduction mea;ures
for all systems that could carry radioactive fluids

outside of containment.

b. Measure actual Teakage rates with system in operation

and report them to the NRC.

2. Continuing Leak Reduction
Establish and implement a program of preventive maintenance
to reduce leakage to as-low-as-practical levels in systems

outside containment Tikely to contain highly radioactive

fluid during a serious transient or accident,







PVNGS Evaluation

The PVNGS program of preventive maintenance will reduce
leakage to as low as practical. The program will include:
1. In-service inspection of ASME Class 2 and 3 systems
in accordance with AMSE Boiler and Pressure Vessel

Code Section XI, including pressure tests.

2. Alarming of abnormal airborne radioactivity levels
by the radiation monitoring system for gaseous rad-

waste system leakage.
3. Routine monitoring of plant components.

Undesirable Teakage identified during tests or inspections

will be reduced to a level as low as is practical.







2.1.6.b

Design Review of Plant Shielding
and Environmental Qualification
of Equipment for Spaces/Systems
Which May Be Used in Operations







2.1.6
®

2.1.6.b

POST ACCIDENT CONTROL OF RADIATION IN SYSTEMS OUTSIDE
CONTAINMENT OF PWRs AND BWRs

DESIGN REVIEW OF PLANT SHIELDING AND ENVIRONMENTAL
QUALIFICATION OF EQUIPMENT FOR SPACES/SYSTEMS WHICH
MAY BE USED IN OPERATIONS

NUREG-0578 Position

With the assumption of a post-accident release of radio-
activity equivalent to that descriBed in Regulatory Guides
1.3 and 1.4 (i.e., the equivalent of 50% of the core
radioiodine and 100% of the core noble gas inventory

are contained in the primary coolant), each licensee shall
perform a radiation and‘shie1ding design review of the
spaces around systems that may, as a result of an accident,
contain highly radioactive materials. The design review
should identify the location of vital areas and equipment,
such as the control room, radwaste control stations,
emergency power supplies, motor control centers, and
instrument areas, in which personnel occupancy may be
unduly limited or safety equipment may be unduly degraded

by the radiation fields during post-accident operations

of theseisystems.

Each Ticensee shall provide for adequate access to vital
areas and protection of safety equipment by design changes,
increased permanent or temporary shielding, or post-accident
procedural controls. The design review shall determine which

types of corrective actions are needed "for vital areas

throughout the facility.







"“PYNGS "Evaluation

As part of the PVNGS design process, shielding in areas
requiring personnel access for accident mitigation is
designed such that access is not unduly 1imited.

In addition, safety related equipment is qualified for the

maximum expected equipment life dose.

An analysis of the PVNGS shielding design criteria, now based
on ALARA, will be performed to determine if the results of

TMI dinvalidate any of the PVNGS shielding criteria. If, as

a result of this analysis, the shielding design criteria in

a plant area requires modification, the shielding in that area
will be redesigned basedvon revised criteria. Any increase

in permanent or temporary shielding, redesign or procedural
control determined to be necessary will be completed prior to
PVNGS Unit 1 Operating License. Refer to Section 2.1.8.a

for a discussion of sampling system shielding.

2.1.6-4 .
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‘ 2.1.7.a

Automatic Initiation of the
Auxiliary Feedwater System for PWRs







2.1.7

2.1.7.a

IMPROVED AUXILIARY FEEDWATER SYSTEM RELIABILITY FOR PWRs

AUTOMATIC INITIATION OF THE AUXILIARY FEEDWATER SYSTEM
EOR PWRs

£
‘

NUREG-0578 Position

Consistent with satisfying the requirements of General Design
Criterion 20 of Appendix A to 10 CFR Part 50 with respect to
the timely initiation of the 5ﬁxi1iary feedwater system, the
following requirements shall be imﬁ]emented'in the short term:
1. The design shall provide for the automatic initiation

of the auxiliary feedwater system.

2. The automatic initiation signals and-circuits shall be
designed so that a single failure will not result in the

loss of auxiliary feedwater system function.

3. Testability of the initiating signals and circuits

shall be a feature of the design.

4. The initiating signals and circuits shall be powered

from the emergency buses.

5. Manual capability to initiate the axuiliary feedwater
system from the control room shall be retained and
shall be impliemented so that a single failure in the

manual circuits will not.result in the loss of system

v

function.







6. The AC motor-driven pumps and valves in the auxiliary
feedwater systeﬁ shall be included in the automatic
actuation (simultaneous and/or sequential) of the

loads to the emergency buses.

7. The automatic initiating signals and circuits shall be
designed .so that their failure will not result in the
loss of manual capability to initiate the AFWS from

the control room.

8. In the long term, the automatic initiation signals and
circuits shall be upgraded in accordance with safety-

grade requirements.

PVNGS Eya]uation

1.

The Auxiliary Feedwater System shown in Figure 2.1.7-1
consists of two Seismic Category I pumps and their associated
vé]ves and one non-Seismic Category I pump and its associated

valves.

The Seismic Category I portion of the auxiliary feedwater
system is provided to automatically initiate residual heat

removal capability during emergency conditions, such as a

. steam Tine rupture, loss of normal feedwater, or loss of

offsite and normal onsite power.

2.1.7-2







The Seismic Category I portion of the auxiliary.feedwater
system is automatic;11y actuatéd by an Auxiliary Feed-

water Actuation Signal (AFAS) from the Engineered Safety
Features Actuation System (E%EAS). The AFAS is initiated for
each'steam generator by a 1ow steam genérator¢1eve1 coin-
cident with a “"not ruptured" calculated signal for that

stéam generator--(refer to Figure 2.1.7-2).

The AFAS 1égic determines whether a.steam geﬁérator is not
intact in the event of a secondary system break by sensing:
- The steam generator ha; initiated a Tow water
level trip.
- The steam generator pressure is less than the other
by a predetermined value.
- The other steam generator has been calculated as not

being ruptured.

-

The non-Seismic Category I portion of the auxiliary feedwater
system is provided for normal non-emergency operation during

startup, cooldown, and hot standby.

The Seismic Category I portion of the auxiliary feedwater
system is composed of components in two separate and diverse
load groups (i.e., load group 1 and load group 2. Each of .. :
the four auxiliary feedwater valves associated with each a
steam generator is automatically actuated in such a manner
that no single failure can prevent either the supply of

auxiliary feedwater to an intact steam generator or the

2.1.7-3







isolation of auxiliary feedwater frém a ruptured

steam generator. ‘Load group 2 powers the Seismic
Category I motor-driven auxiliary feedwater pump

and its associated valves and controls. Load group 1
supplies dc power to the‘steam-driven turbine controls
and the valves associated with the turbine-d;{éen
auxiliary fgedwater pump. No ac power is required“

for support of the turbine-driven auxiliary feedwater
train. The instrumentation and controls of the
componénts and equipment in Toad group 1 are physically
and electrically separate and independent of the instru-
mentation and controls of the components and equipment
in load group 2. This separationiis maintained such

that both trains are not terminated on common

logic circuits.

Provisions are made to permit periodic testing of

the auxiliary feedwater initiation signals and circuitry.

These tests cover the trip actions from sensor input
through the protection system and actuation devices.

The system test does not interfere with the system
protective function. The- testing éystem meets the
criteria of IEEE-338-1971, "IEEE Trial-Use Criteria for
the Periodic Testing of Nuclear Power -Generating Station

v

Protective Systems," and Regulatory Guide 1.22,

2.1.7-4







"Periodic Testing of Protection System Actuétor

.+ Functions." Testing is performed in accordance with

the surveillance test requirements of the PVNGS

Technical Specifications.

AFAS circuits are a part of the Engineered Safety
Features Systems. The initiating signals and circuits
are powered %rom Class IE buses in separate load groups
as discussed in Item 2. The initiafiﬁg sensors are
powered from égparate and redundant Class IE nuclear
instrumentation and control panels, each of which is
supplied by either offsite power or the diesel generators
when offsite power 1is not avai]aﬁ]e and is backed up by

Class IE batteries.

Manual initiation capability for each auxiliary feeawater
train exists in the control room. Control of individual
auxiliary feedwater system components is also available
in the control room. No single failure in the manual
initiation portion of th; circuit can result in the loss

of auxiliary feedwater system function.

The Seismic Category I AC motor-driven pump and power
operated valves in its train are automatically and

sequentially loaded on the diesel generator bus upon loss

. of offsite power.

2.1.7-5 .







7. Failure of the AFAS will not result in the loss of
manual capability to control auxiliary feedwater system

components from the control room.
8. AFAS circuits are Class IE as presently déSigpeq:

The PYNGS auxiliary feedwater system, as presently designed,

complies with the recommendations of NUREG-0578, July 1979.







| ‘ w 2.1.7.b

Auxiliary Feedwater Flow Indication
to Steam Generator for PWRs
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2.1.7 IMPROVED AUXILIARY FEEDWATER SYSTEM RELIABILITY FOR PWRs
2.1.7.b AUXILIARY FEEDWATER FLOW INDICATION TO STEAM GENERATOR
FOR PWRs

NUREG~-0578 Position

Consistent with satisfying the requirements set forth in
GDC 13 to provide the capability in the control room to
ascertain the actual performance of the AFWS when it is called
to perform its intgnded function, the following requirements
shall be implemented:
1. Safety-grade indication of auxiliary feedwater flow
to each steam generator shall be provided in the

control room.

2. The auxiliary feedwater flow instrument channels shall
be powered from the emergency buses consistent with
satisfying the emergency power diversity requirements

of the auxiliary feedwater system set forth in Auxiliary
Systems Branch Technical Position 10-1 of the Standard

Review Plan, Section 10.4.9.

PVNGS Evaluation

1. Monitoring of both trains of auxiliary feedwater flow is pro-
vided at PVNGS. These flow indicator channels are made from

highly reliable non-Class IE components and are displayed on the

v

2.1.7-1







main control boards. Class IE (safety grade) pressure
indicators located upstream of the manual block valves
are also provided. Pressure indicator PI-18A and

flow indicator FI-40 monitor flow from the train A
turbine-driven auxiliary feedwater pump (refer %o
Figure 2.1.7-1). Pressure indicator PI-17A and flow
indicator FI-41 monitor the flow from the train B

motor-driven auxiliary feedwater pump.

The safety grade pressure indication channels are
powered from their associated trains redundant Class IE
buses.. The instrument bus powering the auxiliary
feedwater flow instrumentation is normally powered

from a non-Class IE 480 V motor control center (MCC).
Upon loss of this MCC the instrument bus is auto-
matically transferred to a Class IE MCC via a Class IE
isolation transformer. This Class IE MCC is powered
from offsite power or from its diesel generator when

offsite power is not available.

2.1.7-8
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2.18.a

Improved Post-Accident
Sampling Capability
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2.1.8

2.1.8.a

INSTRUMENTATION TO FOLLOW THE COURSE OF AN ACCIDENT

IMPROVED POST-ACCIDENT SAMPLING CAPABILITY

NUREG-0578 Position

A design.and operational review of the reactor coolant and
containment atmosphere sampling systems shall be performed

to determine the capability of personnel to promptly obtain
(less than 1 hour) a sample under accident conditions
without incurring a radiation exposure to any individual in
excess of 3 and 18 3/4 Rems to the whole body or extremities,
respectively. Accident conditions should assume a Regulatory
Guide 1.3 or 1.4 release of fission products. If the review
indicates that personnel could not promptly and safely

obtain the samples, additional design features or shielding
should be provided to meet the criteria.

A design and operational review of the radiological spectrum
analysis facilities shall be performed to determine the
capability to promptly quantify (Tess that 2 hours) certain
radioisotopes that are indicators of the degree of core damage.
Such radionuclides are noble gases (which indicate cladding
failure), iodines and cesiums ( which indicate high fuel
temperatures), and non-volatile isotopes (which indicate

fuel melting). The initial reactor coolant spectrum should

correspond to a Regulatory Guide 1.3 or 1.4 release.

-

2.1.8-1,







The review should also consider the effects of direct radi-
ation from piping and components in the auxiliary building
and possible contamination and direct radiation from air-
borne effluents. If the review indicates that the analyses
required cannot be performed in a prompt manner with existing
equipment, then design modifications or equipment procurement

shall be undertaken to meet the criteria.

In addition.to the radiological analyses, certain chemical
analyses are necessary for monitoring reactor condiéions.
Procedures shall be provided to perform boron and chloride
chemical analyses assuming a highly radioactive initial sample
(Regulatory Guide 1.3 or 1.4 source term). Both analyses shall
be capable of being completed promptly; i.e., the boron sample
analysis within an hour and the chloride sample analysis within

a shift.

PVNGS Evaluation

An analysis of the design and operation of the reactor coolant and
containment atmosphere sampling systems will be performed to
ensure that samples can be obtained promptly (less than 1 hour)

| during accident conditions without exposure to any individual to
greater than 3 and 18-3/4 Rems to the whole body or extremities,

respectively. Any design or procedural changes will be imple-

mented prior to PVNGS Unit 1 Operating License.







An analysis of PVNGS spectrum analysis facilities will

be performed to ensure that the design allows prompt
quant}fication (Tess than 2 hours) of previously prepared
radioisotope samples that may be indicative of core

damage. The assumed reactor coolant spectrum will correspond

to a Regulatory Guide 1.3 or 1.4 release.

PVNGS chemical analysis facilities will be designed to allow
prompt analysis of boron concentration (less than 1 hour)
and chloride concentration (less than 8 hours) assuming a
radioactive sample .corresponding to a Regulatory Guide 1.3

or 1.4 release.
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2.1.8

2.1.8.b

-~

INSTRUMENTATION TO FOLLOW THE COURSE OF- AN ACCIDENT

INCREASED RANGE OF RADIATION MONITORS

NUREG-0578 Position

The requirements associated with this recommendation should

be considered as advanced implementation of certain

-requirements to be included in a revision to Regulatory

Guide 1.97, “Instrumentation to Follow the Course of

an Accident," which has already been initiated, anﬁ in other

Regu]atory‘Guides, which.will be promulgated in the neaf-term..

1.

Noble gas eff]uéntvhonitors shall be inséa]]ed with an

extended range designed to function during accident

conditions as well as during normal operating conditions;

multiple monitors are considered to be necessary to cover

the ranges of interest.

a.

"Noble gas effluent monitors with an upper range

‘capacity of 10° uCi/cc (Xe-133) are considered to

be practical and should be installed in all operating

plénts.'

Ve

Noble gas. effluent monitoring shall be provided for
the total range of concentration eXtending from °
normal condition (ALARA) concentrations to a maximum
of 10° uCi/cc (Xe-133). Multiple monitors are
considered tq be necessary to cover the ranges of
interest. The range capacity of individual monitors

should overlap by a factor of ten.

2.1.8-4
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A

Since iodine gaseous effluent monitors for the accident !
condition are not considered to be practical at this time,
capability for effluent monitoring of radioiodines for .
the atcident condition shall be provided with sampling
conduéted by adsorption on charcoal or otﬁeﬁgnggia;

[ =
H ‘.
.

followed by pnsite-1aboratory'ana1ysis.

In-containment radiation level monitors with a maximum
range of 108 rad/hr shall be installed. A minimum of

two such monitors that are physically separated sha]]

. -be provided. Mon1tors sha11 be designed’ and qua11f1ed

to function in an acc1dent environment.

PVNGS Evaluation

The PVNGS radiation monitoring system is a follows;

1.

Noble gas effluent monitoring of the plant vent is presently
designed to have an upper limit of 10-1 uCi/cc (Xe-1335.
Additional monitors will be added with an upper range of

10% uCi/cc (Xe-133). The'range of the plant vent monitors

shall overlap by at least a factor of ten.

Post-accideﬁt effluent monitoring of radioiodines
is provided for by sampling of plant vent iodine monitor
adsorption media followed by onsite laboratory analysis.

Procedures for this sampling will be developed prior

to Unit 1 Operating License.







Y

3. The PVNGS power access purge monitors (two redundant,

ESF monitorsi are located around the power access purge
duct adjacent to the containment. These moﬁitors are
capable of,ﬁonitoring the purge duct during normal
operati;n and the containment (throughlthg ggptajnmént
wall) subsequent to an accident. When mon{tgriab the
containment radiation level these monitors will have

a maximum rahge of at least 106 rad/hr. The monitors
will be qualified to post-accident condition.

The desigh of the monitors wiﬁ]rbe evaluated further

. to determine if a maximum range of 108 rad/hr is -

achievable. This evaluation will be completed by

March, 1981. "
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2.1.8

2.1.8.c

INSTRUMENTATION TO FOLLOW THE COURSE OF AN ACCIDENT

IMPROVED IN-PLANT IODINE INSTRUMENTATION

NUREG-0578 Position

Each Ticensee shall provide equipment and associated
training and procedures for accurately determining the
airborne iodine concentration in areas within the facility

where personnel may be present during an accident.

PVNGS Evaluation

Prior to PUNGS Unit 1 Operating License, procedures will

be 1mp1ementéd for determination of airborne iodine concen-
tration by sampling iodine monitor cartridges for spectrum
analysis. These procedures will be used when the plant
radiation monitoring system indicates iodine levels requiring

the use of respiratory equipment.

Spectral analysis equipment is available at each PVNGS unit.
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2.1.9

ANALYSIS OF DESIGN AND OFF-NORMAL TRANS}ENTS AND ACCIDENTS

N

NUREG-0578 Position

Analyses, procedures: and training addressing the following
are required:

1. Small break loss-of-coolant accidents;

2. Inadequate core cooling; and

3. Transients and accidents.

Some apa]ysis'requirement§ for small breaks have already been
specified by the Bulletins and Orders Task Force. These
should be completed. 1In addition, pretest calculations of
some of the Loss of Fluid Test (LOFT) small break tests
(schedu1ed to start in September 1979) shall be performe&

as means to verify the analyses performed in support of

the small break emergency procedures and in supp;rt of an
eventual long term verification of compliance with Appéndix K
of 10 CFR Part 50.

In the analysis of inadequate core cooling, the following
conditions shall be analyzed using realistic (best-estimate)
methods:

1. . Low reactor coolant system inventory (two examples
will be required - LOCA with forced flow, LOCA without
forced flow).

2. Loss of natural circulation.(due to loss of heat sink).

These calculations shall include the pgriod of time during

which inadequate core cooling is approached as well.as the

2.1.9-1
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period of time during which inadequate core cooling exists.
The calculations shall_be carried out in real time far

enough that all important phenomena and instrument indications
are included. Each case should then be repeated taking
credit for correct operator action. These additional cases
will provide the basis for developing apbropria{e emergency
prdcedures.' These calculations should also provide the -
analytical basis for the design of any additional insfru-

mentation needed to provide operators with an unambiguous

indication of vessel water level and core cooling adequacy.

The analyses of transiénts and accidents shall inc1ﬁde thé
dégign basis events specified.in_Section 15 of each FSAR.

The analyses shall include a single active failure for each
system called upon to function for a particular event.
65nsequentia1 failures shall also be Eonsidered. Failures of
thefopera?ors to perform required control manipulations

shall be given consideration for permutations of the analyses.
Operator actions that could cause the complete loss of
function of a safety system shall also be considered. At
present, these analyses need not address passive failures

or multiple systém failures in the short term. In the recent
analysis of small break LOCAs, complete loss of auxiliary
feedwater was considered. The complete loss of auxiliary
feedwater may be added to.the failures being considered in

the analysis of transients and accidents if it is concluded

2.1.9-2,







that more is needed in operator traininé beyond thé short-
term actions to upéradé auxiliary feedwater system relia-
bility. Similarly, in the long term, multiple failures and
passive failures may be considered depen@inq in part on

staff review of the results of the short-term analyses.

The transient and accident analyses shall include event

tree éna]yses, which are supplemented by computer calculations
for those cases in which the system response to‘oﬁerator
actions is unclear of these calculations could be used to
provide important quantitative info;mation not available from
an event tree. For example, failure to initiate high-pressure
injection could lead to core uncovery for some transients,
and a computer calculation could provide information on the
amount of time available for corrective action. Reactor
simulators may provide some information in defining the

event trees and would be useful in studying the information
available to the operators. The transient and accident
analyses are to bé performed for the purpose of identifying
appropriate and inappropriate operator actions relating to
important safety .considerations such as natural circulation,

prevention of core uncovery, and prevention of more serious

acciqents.
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The information derived from the preceding analyses:shall be
included in the plant emergency procedures and operator
training. - It is expected that analyses performed by the

NSSS vendors will be put in the form of emergency procedure
guidelines and that the changes in the procedures will be

implemented by each Ticensee of applicant.

In addition to the analyses performed by the reactor vendors,
analyses of selected transients should be performed by the
NRC Office of Research, u§ing the best available computer
codes, to provide the basis for comparisons with the
analytical methods being used by the reactor vendors.

These comparisons together with comparisons to data,
including LOFT‘sma11 break test data, will constitute the

short-term verification effort to assure the adequacy of

. the analytical methods being used to generate emergency

procedures.

PVNGS Evaluation

Arizona Public Service Company will work with Combustion
Engineering to determine the generic analyses necessary for the
Syéteh 80 design. The analyses will be performed on a

schedule consistent with development of procedures, .

training of operator's installation of :hardware (refer to

Section 2.1.3) prior to PVNGS'Unit 1 Operating License.

»
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2.1.10

INSTRUMENTATION TO MONITOR CONTAINMENT -CONDITIONS

DURING THE COURSE OF AN ACCIDENT.

-NUREG-0578 Position

Consis;gnt with satisfying the requirements set forth in

General Design Criterion 13 to provide the capability in

the control room to ascertain containment conditions

during the course of an accident, the following requirements

shall be implemented:

1.

A continuous indication of containment pressure

shall be provided in the control room. Measurement

] and indication capability shall include three times

the design pressure of the containment for concrete,
four times‘fhe design‘pressure for steel, and

minus five psig for all containments.

A continuous indication of hydrogen concentration in
the containment atmosphere shall be provided in the
control room. Measurement capability shall be
provided over the range of 0 to 10% hydrogen
concentration under both positive and negative
ambient pressure. .

A continuous indication of containment water level
shall be provided in the control room for all plants.
A narrow range instrument shall beﬂbrovided for PWRs
and cover the range from the bottom to the top of the
normal containment sump, -A]soifor PWRs, a wide range

instrument shall be provided and cover the range

2.1.10-1 -







from the bottom of the containment to the elevation
equivalent to a 500,000 gallon capacity. For BWRs,
a wide range instrument shall be provided and cover
the range from the bottom to 5 feet above the normal .

water level of the suppression pool.

)
1 -
* .

The containment pressure, hydrogen concentration and wide )

range containment water level measurements shall meet the

design and qualification provisions of Regulatory Guide 1.97,
including qua]ifi;ation, redundancy, and testibility. The
narrow range containment water level measurement instrumentations
shall be qualified to meet the reauirements of Regulatory Guide

1.89 and shall be capable of being periodically tested.

PVNGS Evaluation

PVNGS containment monitoring instrumentation is as follows:
1. FEight, Class IE containment pressure indicators are
provided in the control room. Four'ﬁndicator§ have-

a -4 to 20 psig range. The other four indicators

have a -4 to 85 psig range.

An analysis performed for the containment maximum nega-
tive pressure (refer to FSAR Section 6.2.1.1.3.6) demon-
strates a maximum credible negative pressure of -2.6 psig.
The existing pressure indicator range (to -4 psig) is,
tberefore, considered adequate to measure containment

negative pressure under any postulated conditions.
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The containmen§ is designeg for 60 psig internal
pressure and tested to 69 psig. The maximum calcu-
1éted containment pressure under accident conditions
is 49.2 psig. The existing pressure indicator range
(to 85 psig) provides a 40% margin agovg the contain-
ment design pressure and a 70% margin above the con-
servatively calculated peak pressure. Therefore, a
containment pressure range greater than the existing

85 psig maximum is not considered to be necessary.

The addition of monitors with a rangé to 180 psig would
add unnecessary confusion to the available containment
pressure instrumentation by:
a. Displaying at only 25% of span during the
viorst postulated accident.
b. Displaying containment pressure with an

accuracy of only +3.6 psi (+2%).

A continuous indication of hydrogen concentration is
available in the control room. Two Class IE redundant
monitors are presently provided with a range of 0-10%.
The hydrogen monitors are manually initiated following a
LOCA. Once initiated, they provide a continuous measure-

ment of hydrogen concentration (refer to Figure 2.1.5-1).
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3. Continuous indication of ébntainment water 1eYe]
will be provided for PVNGS. An evaluation will be
performed to determine the design requirements for
this jnstrumentation. The results of this evaluation

will be presented to the NRC staff by Mérch:'T981.
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2.1.11

INSTALLATIONOF 'REMOTELY 'OPERATED HIGH POINT 'VENTS

"IN THE REACTOR COOLANT SYSTEM

NUREG-0578 Position

Each applicant and licensee shall install reactor coolant
system and reactor vessel head high point vents remotely
operated from the control room. Since these vents form

a part of the.reactor coolant pressure boundary, the design
of the vents shall conform to the requirements of Appendix
A to 10 Cﬁﬁ Part 50 General Design Criteria. In particular,
these vents shall be séfety grade, and shall satisfy the
single failure criterion and the requirements of IEEE-279

in order to ensure a low probability of inadvertent actuation.

Each applicant and licensee shall provide the following
information concerning the design and operation of these high
point vents:

1. A description of the construction, location, size, and
power supply’ for the vents, along with results of
analyses of loss-of-coolant accidents initiated by a
break in the vent pipe. The results of the analyses
should be demonstrated to be accgptab]e in accordance

with the acceptance criteria of 10 CFR 50.46.

2.1.11-1°







2. Analyses demonsprating tha? the direct venting of
non—condengab1e gases with perhaps high hydrogen
concentrations does not result in violation of com-
bustible gas concentration 1imits in containment as
described in 10 CFR Part 50.44, Regu]ato;y Guide 1.7
(Rev. 1), and Standard Review Plan Section 6.2.5.

3. Procedural guidelines for the operators' use of the
) i
vents. The information available to the operator for

initiating or terminating vent usage shall be discussed.

PVNGS Evaluation

PVNGS will utilize existing penetrations on the pressurizer and
reactor vessel head to provide high point venting of the Reactor
Coolant System (RCS). Refer to Figure 2.1.11-1 for a schematic
of the RCS. The pressqrizer vent (refer to Figure 2.1.11-2)
penetrates the top of the pressurizer and is currently utilized
for steam space sampling. The reactor vessel head vent (refer to
Figure 2.1.171-2) penetrates the top of the reactor vessel head
and is currently piped to the Reactor Drain Tank (RDT), within
containment, via a manual valve. Piping and valves will be
provided to allow remote operation of the pressurizer and
reactor vessel vents from the control room. In order to ensure
a low probability of inadvertent action, valves and controls

will satisfy the single failure criterion and IEEE-279-1971,
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The following. information will be ;upplied as the RCS
Vent System design is finalized (prior-to Unit 1
Operating License):
1. A description of the vents, piping, va]vgs and
controls utilized for the RCS Vent System. ‘An
analysis demonstrating the acceptability of a vent

piping break in accordance with 10 CFR 50.46.

2. An gna1ysis demonstrating that the venting of RCS

non-condensable gases via the RCS Venting System
does not result in containment hydrogen concentrations
‘greater than those allowed by 10 CFR 50.44, Regulatory

Guide 1.7, Revigion 0 and Standard Review Plan 6.2.5.

3. Operating procedures for use of the RCS Vent System.
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Shift Supervisors Responsibilities







2.2.1 "IMPROVED REACTOR "OPERATIONS 'COMMAND FUNCTION

2.2.1.a SHIFT SUPERVISORS RESPONSIBILITIES

NUREG-0578 Position

1.

The highest level of corporate management of each
1icensee_sha11 issue and periodically Teissue a
management directive that empﬁasizes the primary
management responsibility of the shift supervisor

for safe operation of the plant under all conditions
on his shift and that clearly establishes his command

duties.

Plant procedures shall be reviewed to assure that the
duties, responsibilities, and authority of the shift
supervisor and‘contro1 room operators are properly
defined to effect the establishment of a deffnite
line of command and clear delineation of thé command
decision authority of the shift supervisor in the:
control room relative to other plant management
personnel. Particular emphasis shall be placed on the

following:

a. The responsibility and authority of the shift
supervisor shall be to maintain the broadest

perspective of operational conditions affecting

2.2.1-7







the safety of the plant 5; a matter of highest
priority at all times when on duty in the
control room. The idea shall be reinforced
that the shift supervisor should not become
totally involved in any sing1e:openqtion in
times of emergency when multiple operations

are required in the control room.

b. ~The shift supervisor, until properly relieved,
shall remain in the control room at all times
during accident situations to direct the .
activities of control room operators. Persons
authorized to relieve the shift supervisor shall

be specified.

¢. If the shift supervisor is temporarily absent
from the control room during routine operations,
a lead control room operator shall be designated
to assume the control room command function.
These temporary duties, responsibilities, and

authority shall be clearly specified.

Training programs for shift supervisors shall emphasize
and reinforce the responsibility for safe operation and
the management function the shift supervisor is to pro-

vide for assuring safety.
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PYNGS Evaluation

The responsibilities aﬁd authorit} of the Shift Supervisor
is delineated in FSAR Chapter 13.1. 1In adgition, the
Station Manual and the Operating Department Program also
prescribe responsibilities and authority of }he Shift

Supervisor.

The shift organ%zation at PVNGS is such that the Shift
Foreman will perform many of the administrative functions

that are normally completed during a shift.
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2.2.1

2.2.1.b

IMPROVED REACTOR OPERATIONS COMMAND FUNCTION

SHIFT TECHNICAL ADVISOR

NUREG-0578 Position

Each licensee shall provide an on-shift technical advisor
to the shift supervisor. The shift technical advisor may
serve more than one unit at a multi-unit site if qualified

to perform the advisor function for the various units.

The shift technical advisor shall have a bachelor's degree

or equivalent in a scientific or engineer%ng discipline and
have received spycific training in the response and analysis

of the plant for transients and ‘accidents. The shift tech-
nical advisor shall also receive training in plant design and
layout, including the ;apabilities of instrumentation and
controls in the control room. The Ticensee shall assign normal
duties to the shift technical advisors that pertain to the )

engineering aspects of assuring safe operations of the plant,

including the review and evaluation of operating experience.

PVNGS Evaluation

There is sufficient time prior to PVNGS Unit 1 Operating

License to assess fully the alternatives for providing
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additional technical and ana]yticai capability for diagnosis
of off-normal events. Two alternatives considered by the
Lessons Learned Task Force have merit for PVNGS: w
1. Upgrade the requirements fof operators to inp]ude
more engineering and plant response traininé.
2. Improve plant response diagnosis capabilities by

backfit of coﬁputer and plant status display inno-

vations.

The PVNGS Operator Training Program will be revised and
upgraded to include more engineering and plant response
training. The PVNGS Training Simulator will be used exten-

sively to accomplish this objective.

The PVNGS design already has incorporated some advanced

informational displays. These include the: Safety Equipment
Status Panels, computer-generated graphics displays and the
various information displays which can be generated by the

Core Monitoring Computer and the Plant Monitoring Computer.
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2.2.1

2.2.1.c

IMPROVED REACTOR’OPERATIONS ®COMMAND' FUNCTION

SHIFT RELIEF AND TURNOVER PROCEDURE

NUREG~0578 Position

The Tlicensees shall review and revise as necessary the

plant procedure_for shift and re]ief'turnover to assure

the following: ,

1. A checklist shall be provided for the oncoming and
of%going contrb] room dperators ané the oncoming
shift superviso} to complete and sign. The fo]]owiﬁg
items, as a minimum, shall be included in the check-
list:
a. Assurance that critical plant parameters are
within allowable jimits (parameters and allowable

Timits shall be Tisted on the checklist).

b. Assurance of the availability and proper
alignment of all systems essential to the
prevention and mitigation of operational
transients and §ccidents by a check of the
control console (what to check and criteria for
acceptable status shall be included on the

checklist);

2.2.1-6







c. Identifigation of systems and‘components
that are in a degra&ed mode of operation
permitted by the Technical Specifications.
For such systems and components, the length
of time in the degraded mode shall be compared
with the Technical Specifications action
statement (this shall be recorded as a

‘separate entry on the checklist).

Checklists or logs shall be provided for completion
by the offgoing and oncoming auxiliary operators and
technicians. Such checklists or logs shall include
any equipment under maintenance of test that by them-
selves could degrade a system critical to the pre-
vention and mitigation of operational transients and
accidents or initiate an operational transient (what
to check and criteria for acceptable status shall be

included on the checklist); and

A system shall be established to evaluate the effect-
iveness, of. the shift and relief turnover procedure
(for example, periodic independent verification of

system alignments).

PVYNGS Evaluation

. PVNGS will héye a procedure for shift relief which will ~

include the use of checklists and the review of operating i
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logs. The relieving operator or supervisor will be
required to sign that he has read the appropriate logs
and completed the watch turnover as specified in the

procedure.

Provisions will be made for periodic verification of the

relief and turnover procedure.

The shift relief and turnover procedure and the provisions
for its periodic verification will be prepared and imple-

mented prior to PVNGS:Unit 1 Operating License.
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2.2.2.a

Control Boom Access




2.2.2 " IMPROVED IN-PLANT 'EMERGENCY 'PROCEDURES AND ' PREPARATIONS
2.2.2.a CONTROL ROOM ACCESS

NUREG-0578 Position ) ‘;'.

The licensee shall make provisions for Timiting access to

the control room to those individuals responsible for the

direct operation of the nuclear power plant (e.g., operations

supervisor, shift supervisor, and control room operators),

to techniéa] advisors who may be requested or required to

support the operation, and to predesignated NRC personnel.

Provisions shall include the following:

1. Deve]oy and implement an administrative procedure

that establishes the authority and responsibility of
the person in charge of the control room to limit

access.

2. Develop and implement procedures that establish a
clear Tine of authority and responsibility in the
control ﬁooh in the event of an emergency. The line
of succession for the person in charge of the control
room shall be established and limited to persons
possessing a current senior reactor operator's license.
The plan shall clearly define the lines of communication
and authority for plant management personnel not in
direct command of operations, including those who report

to stations outside of the control room.

2.2.2-1 "







PYNGS Evaluation

Prior-to PVNGS Unit 1 Operatipg License, adminigtrative
procedures will be developed to limit personnel access
to the unit control room during operational t}ansient
and accident conditions. These procedures will delineate:
1. That the shift supervisor has the authority to
restrict control room access to personnel .responsible
for,plant operations and technical advisory support

to operations.

2. Clear lines of communications, authority, and
responsibilities in the event of an emergency. Only
senior Ticensed operators will direct the licensed

operators.
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2.2.2

2.2.2.b

IMPROVED * IN-PLANT® EMERGENCY ' PROCEDURES AND PREPARATIONS

ONSITE TECHNICAL SUPPORT CENTER

NUREG-0578 Position

Each operating nuclear power plant shall maintain an onsite
technical support center separate from and in close proximity
to the control room that has the capability to display and
transmit plant status to those individuals who are knowledge-
able of aﬁ@ responsible for engineering and management support
of reactor“operations in the event of an accident. The
center shall be habitable to the same degree as the control
room for postulated accident conditions. The licensee shall
revise his emergency plans as necessary to incorporate the

role and location of the technical support center.

Récords that pertain to the as-built conditions and layout

of structures, systems and components shall be stored and
filed at the site and accessible to the technical support
center under emergency conditions. Examples of such records
include a system.description, general arrangement drawings,
piping and instrumentation diagrams, piping system isometrics,
electrical schematics, wire and éab]e Tists, and single line
electrical diagrams. It is not intended that all records

described in ANSI 45.2.9-1974 be stored and filed at the site
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and accessible "to the technical support center under
emergency conditions; however, as stated in that standard,
storage systems shall provide for accurate vetrieval of

all information without undue delay.

PYNGS Evaluation

An Onsite Technical Support Cénter for Palo Verde Nuclear’
Generating Station will be established prior to PYNGS Unit 1
Operating License. This center will be ‘located within the site
boundary and will provide a work area for supervisory and
technical personnel froﬁfﬁiizona Public Service Compan& and
the NRC. It will have communications with the control room
andgthe other reéponse centers. An analysis will be performed
to determine equipment to be incorporated into the center to
monitor and display the status of the affected unit. The
center will be habitable to permit occupancy following a loss
of coolant accident. As-built drawings and other appropriate
records shall be available in readily retrievable form at the
site and shall be accessible to the Onsite Technical Support

Center.

The Palo Verde Nuclear Generating Station Emergency Plan will
be revised to describe the Onsite Technical Support Center and

its function.

2.2.2-4
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Onsite Operational Support Center







2.2.2

2.2.2.c .

IMPROVED IN-PLANT EMERGENCY PROCEDURES AND PREPARATIONS

ONSITE OPERATIONAL SUPPORT CENTER

NUREG-0578 Position

An area to be designated as the Onsite 0peratioﬁé1 Support
Center shall be established. It shall be separate from the
control room and‘shall be the place to which the operations
support personnel will report in an emergency situation.
Communications with the'contro1 room shall be provided. The
Emergency Plan sha]]lbevrevised to reflect the existence of
the center and to establish the methods and lines of communi-

cation and management.

PVYNGS Evaluation

Prior to PVNGS Unit 1 Operating License, an area separate from
the unit control rooms will be designated as the PVNGS Onsite
Operational Support Center prior to receipt of operating license.
This will be an assembly area where plant operations support
personnel will report ia an emergency situation for further
orders or assignment. The Operational Support Center will

have communication with the control room and the Emergency

Control Center (refer to the PVNGS Emergency Plan).

The Emergency Plan will reflect the existence of the
Operational Support Center and will establish the methods

-

and 1ines of communication and management.

2.2.2-5







2.2.3

REVISED LIMITING'CONDI%IONS FOROPERATION OF 'NUCLEAR

"POWER"PLANTS BASED UPON SAFETY SYSI1EM AVAILABILITY

NUREG~0578 Position

A11 NRC nuclear power plant licensees shall provide infor-
mation to define a Timiting operational condition based on

a threshold of complete loss of safety function. Identifi-
cation of a human or operational error that prevents or

could prevent the accomplishment of a safety function required
by NRC regulations and analyzed in the license application
shall require placement of the plant in a hot shutdown
condition within 8 hours and in a cold shutdown condition

within 24 hours. .

The loss of operability of a safety function shall include
consideration of the necessary instrumentation, controls,
emergency electrical power sources, cooling or seal water,
lubrication, operating procedures, maintenance procedures,

test prbcedures and operator interface with the system, which
must also be capable of performing their auxiliary or supporting
functions. Thes1imiting conditions for operation shall define
the minimum safety functions for modes 1, 2, 3, 4, and 5 of

operation.

The Timiting conditions of operation shall require the

£ fnpee ’ -
tellowing: » - .

2.2.3-1.







If the plant is critical, restore the safety
function (if possible) and place the plant in

a hot shutdowﬁ condition within 8 hours.

Within 24 hours, bring the plant to cold shutdown.

H .

Determine the cause of the loss of operability of

the safety function. Organizational accountability
for the Toss of operability of the safety system
shall be established.

4. Determine corrective actions and measures to prevent
recurrence of the specific loss of operability for

the particular safety function and generally for any

‘ ’ safety function,

5. Report the event within 24 hours by telephone and
confirm by telegraph, mailgram, or facsimile trans-
mission to the Director of the Regional Office, or

his designee.

6. Prepare and deliver a Special Report to the NRC's
Director of Nuclear Reactor Regulation and to the
Director of the appropriate regional office of the

Office of Inspection and Enforcement. The report

shall contain the results of Steps 3 and 4 above,







aiong with a basis for allowing the plant to return

to power operation. The senior corporate executive

of the licensee responsible and accountable for safe
plant operation shall deliver and discys§ the contents
of the report in a public meeting withltﬁédffice of
Nuclear Reactor Regulation and the Office of Inspection

and Enforcement at a location to be chosen by the

Director of Nucltear Reactor Regulation.

7. A findirg of adequacy of the licensee's Special Report
by the Directoriof Nuclear Reactor Regulation will be

requirec¢ before the Ticensee returns the plant to power.

PVNGS "Evaluation

In his August 2C, 1979 memorandum to the NRC Commissioners,
Harold R. Dentor, Director, Office of Nuclear Reactor Regulatory,
announced his intent to initiate a rulemaking proposal 5;
Timiting conditions of operations, which would include con-
sidera§¥on§ofpthe recommendations Gf the Lessons Learned Task
Force %éd‘qgternative approaches. APS will follow this proposal
with grpét*intérééﬁ and will participate in any rulemaking

I . )
proceeding§ that may be instituted.
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I.C

OPERATING PROCEDURES

I.C.1 GUIDANCE. FOR' THE, EVALUATION AND DEVELOPMENT OF

PROCED S FOR TRANSIENTS AND ACCIDENTS

Position

In letters of- SeptembeX 13 and’'27; October 10 and 30, and '
November 9, 1979, the OffYce of*ﬁuclear Reactor ‘Regulation
required licensees of opera ing plants, -applicants for operat-
«ing ,licenses and, K licensees of lants under construction to per-
form analyses of transients and jccidents, prepare emergency-
.procedure guidelines,Jupgrade"emer ncy'procedures,'indlﬁdiné"
‘procedures for operating with .natural\circulation conditions,"
~and to'conduct operator retraining (see\also item I.A.2.1).
Emexrgency procedures=are»required to be consistent with:the

and accidents

”aqtlonsvnecessary to cope with the transien
analfzed. kAnalyses of transients and accidenty were to be com-

pleted inﬁearly 1980 and implementation of procelQures and retrain-
ﬂing‘were to be completed 3‘months after emergency

guidelines were established; however, some difficulty in com-

, pleting these requirements has been experienced. Clar1 ication
of the scope of the task and approprlate schedule rev151o s are
belng developed In the course of rev1ew of these matters n
”Babcock and W1lcox (B&W) de51gned plants, the staff will foll W
up on the bulletln and orders matters relatlng to analys1s

methods and results, as llsted in NUREG-0660 Appendlx C (see

I.C.1-1
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Table C.1, Items 3, 4, 16, 18, 24, 25,726, 27; Table C.2,

Ttems 4, 12, 17, 18, 19, 20; and Table C:3, Items 6, 35, 37,
38, 39, 41, 47, 55, 57). '

PVNGS Evaluation ‘ -

Arizona Public Service Company (APS) has participated in = - 1
C~E Owners Group activities conducted since the Three Mile
Island accident to develop improved emergency procedure guide-
lines and associated supporting analyses. The C-E Owners Group
has completed numerous documents which have been submitted to
the NRC for fgview. The C-E Owners Group is currently sponsor-
' ing further activities which will be completed in the first half

of 1981 and documented at that time. A summary of results 0
obtained to date and current activities is provided below. 3
|

' |

|

The initial C-E Owneré Group analysis of Inadequate Core Cooling
(ICC) is documented in Report CEN-117, "Inadequate bore Cooling -~
A Response to NRC IE Bulletin 79-06C, Item 6 for Combustion
Engineering Nuclear ‘Steam Supply Systems.! This report was sub-
mitted to the NRC staff for review on October 31, 1979, by the

C-E Owners Group.

"Operational Guidance for Inadequate Core Cooling" was prepared
by the C-E Owners Group based on the analyses in Report CEN-117.
This operational guidance was distributed to members of the

C-E Owners Group for their use in review and possible revision

e

of plant emergency procedures ‘in December, 1979. A copy of 0



-
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emergency procedure guide;ings are documented in RegortHCEN-lze.
This report was submitted to the NRC staff for review,on,
April 1, lgéb.

@

The -emergency procedure guidelines contained in Report-CEN-128
were prepared based on'extensive reviews of existing emergency
procedures, past safety and design analyses, the plant Simula-
tion and sequence of events.analyses in CEN-128, and interviews

with operations personnel at plants with operating.C—E*reactérs.

-These emergency.proceduré guidelines were prepared to be used

as a basis for reviewing 'and revising, if necessary, ‘existing
plant emergency procedures. APS is .using these guidelines to

develophPVNGSsemgrgency,proqedures where appropriate.

The NRC staff.in a letter dated July 17, 1980, sent questions -

‘to-the C-E Owners Group concerning the emergency procedure guide-

lines documented in Report CEN-128. A meeting was held with
the NRC staff in Bethesda,  Maryland on September 11, 1980, to
discuss these questions and answers to them. The C-E Owners
Group .is presently preparing answers to these questions and

revisions to the emergency procedure guidelines in Report CEN-128

.as, are- appropriate. A preliminary response to these questions

was submitted by the C-E Owners Group to the NRC staff in’a
letter dated December 10, 1980. The remdining responses were

submitted to the NRC staff by the C-E Owners Group'in a meeting

*.on January 30,  1981.: - L s ’.

s

I.C.l—s
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Since early 1980, the C-E Owners Group has conducted an exten-
sive evaluation of specific technical characteristics of :
emergency procedure guidelines. These include (1) the aiagnos-
tic guidance to be provided in emergency procedure guidelines,
(2) the need for a separate guideline for inadequate core codl-
ing, and (3) the format for presentation of emergency guidance.
This evaluation is currently scheduled to be completed in the
first quarter of 1981. The results of this evaluation will.
serve as one basis for possible revision of emergency procedure

guidelines contained in Report CEN-128.

The C-E Owners Group agreed on December 3, 1980, to conduct a
series of workshops concerning emergency procedure guidelines

in early 1981. The first such work shops were conducted in
January, February, and March 1981. Another workshop is planned
for April 1981. These workshops are intended to provide a
formal process by which the emergency proéedure guidelines
documented in Report CEN-128 will be revised to' account for
multiple failure considerations. Input to these workshops

will be provided by the analysis and emergency procedure guide- ,
lines studies which have been conducted by the C-E Owners Group
since early 1980. The workshops are to be attended by staff
personnel from C-E and from utilities which own C-E reactors.
These workshops will also provide the opportunity to egplore
multiple-failure scenarios beyond those which have been currently
identified in the C-E Owners Group apalyses of transients and

accidents. LOCA will also be considered in these workshops.
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Following the completion of the studies currently being con-
ducted by the C-E Owners Group and the emergency procedure guide- ?
lines workshops, a revised set of emefgency procedure guidelines
will be submitted for review to the NRC staff by the C-E Owners
Group. The C-E Owners Group held a meeting with the NRC
Divisions of Systems Integration and Human Factors Safety on
January 30, 1981, to discuss the process being used for

revision of emergency procedure guidelines. As discussed in
that meeting, the revised emergency procedure guidelines are
currently scheduled to be submitted for review to the NRC staff
by the C-E Owners Group on June 1, 1981:

The C-E Owners Group has initiated an effort to define the
process by which plant emergency procedures should be developed

or’modified using emergency procedure guidelines and supporting

" analyses. This C-E Owners Grdﬁp activity is scheduled to be

. completed by May 1; 1981.

Following completion of ﬁhe NRC.review of the revised emergency
procedure guidelines to be submitted by the C-E Owners Group on
June 1, 1981, and completion of .the C-E Owners Group activities
to define the process for development or revision of plant
emergency procedures, APS will evaluate the need for revision
of its plant emergency procedures. The schedule for such

revision, if it is necessary, will be developed at that time.

I.C.l-7
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I.D. CONTROL ROOM DESIGN

I.D.1 CONTROL~ROOM DESIGN REVIEWS

Position

In accordance with Task Action Plan I.D.1, Control Room Design
Reviews (NUREG-OGéO), all licensees and applicants for operat-~
ing licenses will be required to conduct a detailed control-
room design review to identify and correct design‘deficiéncies.

This detailed control~-room design review is expected to take

about a year. Therefore, the Office of Nuclear Reactor Regulé-

tion (NRR) requires that those applicants for operatihg

licenses who are unable to complete this review prior to
issuance of a license make preliminary assessments of their' 
control rooms to identify significant human factors and instru-
mentation problems and establish a schedule approved by NRC for
coqrgcting deficiencies. These applicahts will be required to
qomp%ete the more detailed control room reviews on the same

schedule as licensees with operating plants.

PVNGS Evaluation

Arizona Public Service (APS) formed a Control.Room Design
Review (CRDR) Management Team (Team) and is performing a pre=-"
liminary assessment of the PVNGS control room. The Team is
comprised of APS engineering, APS operations, Bechtel Power
Corporation (BPC) engineering, and BPC consultant, Torrey Pines

Technology (TPT) of San Diego, California.

I.D.l-l
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-

The early part of this effort was divided into three phases.
Phase I of the study developed.the guidelines to be used while
conducting the CRDR from NRC control room audit reports of ‘

other utility facilities and NUREG/CR-1580.

Phase II of the study consisted of the detailed data taking
effort and the identification of human factors deficiencies.
The three task areas addressed were humén factors, systems
factors, and operator pfeparednegs factors. The deficiencies

identified were analyzed for proper resolution and assigned

priorities to assist in determining a schedule for implementation.

Phase III, which, is currently in progress, includes preparation

and publication of a preliminary report.

Because of the stage of development of emergency operating
procedures (EOPs), that portion of the CRDR involving the
walk-through and videotaping of EOPs will start in the third
quarter of 1981. When this later part of the CRDR is completed,
a final report for submittal to the NRC will be prepared.

The submittal date is targeted for December, 1981.

The review has resulted in APS initiating implementation of the

following to date:

0  Color demarcation

o Instrument relocation

o Alarm prioritization

o Additional instrumentation

1.D.1-2
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I.D.2 PLANT SAFETY PARAMETER DISPLAY CONSOLE
Position

In accordance with Task Action Plan I.D.2, Plant Safety Parameter
Display Console (NUREG-0660), each applicant and licensee shall
install a safetymparameter display system (SPDS) that will dis-
play to ope}ating personnel a minimum set of parameters which
define the safety status of the plant. ‘Thiépcan be attained
through continuous indication of direct and derived variables

as necessary to assess plant safety status.

PVNGS Evaluation

A plant safety parameter display sysfem (SPDS) is being developed
to display to operating personnel a minimum set of parameters
which define the safety status of the plant. The SPDS will pro-
vide continuous indication of direct and derived variables. The
requirements of NUREG-0696 will be utilized in development of

Fhe SPDS. The SPDS will be provided and installed using the
guidance of NUREG-0696. A schedule will be developed consistent

with the operating license review process.

I 0D'2-1
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II. .SITING AND DESIGN -

II.B CONSIDERATION OF DEGRADED OR MELTED CORES IN SAFETY

REVIEW

Y - . :
M g ooy
P, e e J

1I.B.1 | REACTOR COOLANT SYSTEM:VENTS

Position

Qggh.gppligantaand licensee shall install reactor’coolant sys-
tem (RQ§)_and reactor vessel head high point.vents remotely
op?ratgdﬂf;om the control room.  Although the-purpose of the -.
systemhis to,vent noncondensible, gases from the RCS which may
inhibitsqggg cooling during natural circulation, the-vents must
not, lead to an unacceptable increase in the probability of a.
1ossfg§-cqol§nt accident'(LOCA) or. a challenge to containment :
integg%tym‘ Sihgg‘thgse vents, form a part of the reactor -
coolant pressure boundary, the design of the events shall con-.
form to the requlrements of Appendlx A to 10 CFR Part 50

"General De51gn Crlterla." The vent system shall be de31gnedw,

l

w1th suff1c1ent redundancy that assures a low probability of
5(. ry

1nadvertent or irreversible actuation. _

PE

Each licensee, shall provide the following information concern-

ing the gesigh and operation of the high point vent system:

(1) - Submit a description of  the design, location, size, and
« o -1 power supply ‘for the vent system along with results of
.+ analyses for- loss-of-coolant accidents initiated by a

break, in the vent pipe. - The results of the analyses

Ny

II.B.1-1
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should demonstrate ‘compliance with the acceptance criteria

of 10 CFR 50.46.

.-

(2) Submit procedures and supportlng analysis for operator use
of the vents that also include the information available
to the operator for initiating or tqimiﬁatihg vent usége.

‘l

PVNGS Evaluation

. |
Refer to CESSAR Appendix B, Item II.B.1. In a&éitiBn}"Arizoﬁa ;
Public Service Company has actively pursued a joint effort ?
through the C-E Owners Group to develop a system design for a ;
reactor coolanf gas vent system for C-E plants, including !
design basis, system description, componeht requirements, j
operating guidelines, failure mode and effects analysis, and '

interface requirements. From this generic effort which has "

been completed, a system design specific to PVNGS is being

developed.

The PVNGS system will utilize existing nozzles and piping on J
the pressurizer and reactor vessel head to providé highapoint s “‘
- venting of the reactor coolant system (RCS). Refer to FSAR - J‘
Figure 5.;-1 for a P&ID of the RCS. The pressurizer vent pene-
trates ‘the top of the pressurizer and is currently utilized for
steam space sampling. The reactor vessel head vent penetréfes !
the top of the reactor vessel and is currehtly isolated by a i
manual valve. Piping and valves will be provided to allow remote |
operation of the pressurizer and reactor vessel vents from the
control room. The system will have venting capability to. the 0

reactor drain tank (RDT) and containment atmosphere. In order

I1.B.1-2
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‘ to ensure availability and a low prqbability of inadvertent
actuation, valves and controls will satisfy the single failure
criterion for system operation. Valve position indication ‘will
be provided in the control room. The system will be’seismically

and environmentally qualified.

The following information will be provided as the RCS vent

system design is finalized prior to Unit 1 fuel load:

1. A description of the design, location, size and power
supply for the RCS vent system. The descriptiorg will
address compliance to 10 CFR 50.46.

2. Operating procedures for use of the reactor coolant

vent system will be available onsite for NRC review.

. 3. Operating procedures to remove non-condensible gas
from steam generator tubes will be available onsite

for NRC review.

I1.B.1-3
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II.B.2 DESIGN REVIEW OF PLANT SHIELDING AND ENVIRONMENTAL
QUALIFICATION OF EQUIPMENT FOR SPACES/SYSTEMS WHICH
MAY BE USED IN: POSTACCIDENT OPERATIONS

Position

with the assumption of a postaccident releasc of radioactivity
equivalent to that described in Regulatory Guides 1.3 and 1.4
(i.e.,!the equivalent of 50% of the core radiciocine, 100% of
the core noble gas inventory, and 1%’of‘tﬂe core solids are
contained in the primary coolant), each licensee shall perform
a radiation and shielding-design review ofithe spaces around
systems that may, as a result of an accident, contain highly
radioactive materials. ' The design review should idencify the
location of vital areas and equipment, such as the control k
room, radwaste control stations, emergency power sﬁppiies,
motor control centers, and instrument areas, in which personnel
occupancy may be unduly limited or safety equipment may be
unduly degraded by the radiation fields during pcsfaccident

operations of these systems.

Each licensee shall provide for adequate access to vital areas
and protection of safety equipment by de51gn changes, increased
permanent or temporary shielding, or postaccident procedural
controls. * The design’review shall determine which types of
corrective actions are needed for vifal areas throughout the

facility.

II.B.2-1
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PVNGS Evaluation

As part of the PVNGS design proceésvﬁefore the incident at

. TMI-2, the shielding of areas.that require personnel access for
accident mitigation (such as the control room) was reviewed to
determine that access would not be upduly limited. For mainte-
nance actions; this review principally éonsidgred shiéldipg
separationlbetween redundant:ESF comenents‘;o ensure that
repairs to a failed'component'would nSt‘be‘unduly restricted by
radiation from an operating component. 1In addition, as noted
in FSAR Section 3.11, safety related equipment is qualified

for the maximum expected radiaﬁion dose.

An analysis of the PVNGS shielding design is being performed

to determine if TMI level source strengths would inhibit main-
tenance access or violate 10 CFR 50, Appendix A, General Design
Crite;ion 19 (GDC 19). The analysis will also re;iew equipment
quélification dose limits in accordance with Commission Order
and Memorandum CLI-80-21 and NUREG 0588. Specific shielding
criteria have been established for systems outside containment
that may function during a serious transient or accident and
which may contain highly'fadioactive materials. These criteria

are applicable to two categories of systems:

1. Systems required for plant shutdown or mitigation of
an accident whose consequences may cause the system

to contain highly radioactive materials.

II 0B02-2
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2. Other systems directly connected to the reactor
coolant system, containment sump or containment
atmosgpere wpichﬂiwhlle not expected to contain

, highly raqloactlve material, are postulated to

§

contain suchlmaterial,.
Iuitial”core releases used in the analyses are equivalent to
those recommended in Regulatory Guides 1.4 and 1.7 and Standard
Review Plan 15.6.5. Source term concentrations will be calcu-
lated for each release by considering conservative dilution
volumes. As an example, spray system piping will be analyzed
for a dllutlon volume that 1ncludes RCS volume, safety 1nJec-
tlon tank volume, refuellng water tank volume, and spray system
piping volume. Safety 1n3ect10n system or sampling system .
piping that could potentially circulate undiluted coolant from
a degraded core 1n51de of an intact primary system will be
analyzed for RCS volume dllutlon only. Sump recirculation

portions of the safety injection system would, however, be

reviewed for full dilution (as with spray system).

The design will be evaluated based upon GDC 19. The following
radiation limit guidelines will be used to evaluate occupancy

and accessibility of plant vital areas:
1. Vital areas requiring continuous occupancy:

The review shall verify that for vital areas such as
control room and the onsite Technical Support Center,
the direct dose rate shall not be more than 15 mr/h

at all times from all sources.

II.B.2-3
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2. Vital areas requiring.infrequent ‘access or passage-

ways to these vital ‘areas:

|
The review will ver{fy’fhaf for these areas the dose j
rate is less than 5 R/h."For dose rates greater ‘ : [
than 100 mr/h a man-rem calculation{yincluding time. ]
and motion analysis, will be performed to ensure that J
the integrated exposure for an operator action does

not exceed 5 rem as given in GDC 19. For dose ratesv

less than 100 mr/h, a man-rem calculation will not

be performed.. '
Any increase in permanent or temporary shielding or procedural
control determined to be necessary by the analyseskwill be

|

f
completed prior to PVNGS Unit 1 fuel load. ‘.
| |

II1.B.2-4
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II.B.3: " . POSTACCIDENT :SAMPLING CAPABILITY - - e

R - - -
'« ] ) .

Position
A de51gn and operational review of the reactor coolant and
containment atmosphere sampling line systems shall be performed
to determlne the capablllty of personnel to promptly obtaln )
(less than'l hour)'a sample"under accident conditions without

incurring a‘radiation‘exposure”to”any individual in excess of )
3 and 18- 3/4 rem to the whole body or extremltles[ respectlvely.
Accident conditions should assume a Regulatory Gulde 1.3 or

1.4 release of f1$$1on products. If the rev1ew indicates

that personnel couId not promptly and safely obtain the

samples, additional design features or shielding should be

provided to meet the criteria.

A design and operational review of the radiologicaljspectrum.
analysis:faéilftiesJshall’beeperformed to determiné the ‘capa-
bility to promptly- quantify (in less than 2 hours) certain
radionuclides that are indicators of- the degree of core damage.
Such-radionuclides are ‘noble gases (which indicate cladding
failure), iodines and cesiums (which indicate high fuel tem-
peratures), and nonvolatile isotopes (which indicate fuel’
melting). The initial reactor coolant- spectrum should corre- "’
spond to a Regulatory Guide 1.3 or 1.4 release. The review
should also consider the effects of direct radiation from
piping and components in the auxiliary building and possible

contamination and direct radiation from airborne effluents..

1I.B.3-1
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If the review indicates that the analyses required cannot
be performéd in a prompt manner with existing equipment, then
design modifications or equipment procurement shall be under- _: f

taken to meet the criteria.

In addition to the radiological analyses, certain chemical ; |
analyses are necessary for monitofing reactor conditions.’
Procedures shall be provided to perform boron and chloride ;
chemical analyses assuming a highly radioactive initial
sample (Regulatory Guide 1.? or 1.4 source term). Both B
analyses shall be capable of being completed promptly (i.e.,

the boron sample analysis within an hour and the chloride

sample analysis within a shift).

PVNGS Evaluation |
|
|

An analysis of the design and operation of the PVNGS sampling |
system is being performed to determine design changes that |
will reduce exposure during normal and post accident (highly -
radioactive sample) conditions. This analysis is considering |

. the use of in-line chemical and radiological analyses of |
samples, as well as the use of syringe type sampling equip-

ment for obtaining grab samples.

Required modifications will be completed prior to fuel load. |
Procedures for the operation of PVNGS sampling systems (inélud- )
|

ing post accident conditions) will be in place prior to PVNGS

Unit 1 fuel load. ' , “ ‘

II.B.3-2
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II1.D.3 DIRECT INDICATION OF RELIEF AND SAFETY-VALVE POSITION
Position

Reactor coolant system relief and safety valves shall.be provided
with a positive indication in the control room derived from a
reliable valve-position detection device or a reliable indication

of flow in the discharge pipe.

PVNGS Evaluation

PVNGS does not utilize power operated relief valves. The PVNGS
primary code safety valves, located at the top of the pressurizer,
are headered into the reactor drain tank (RDT) inside contain-
ment. Upstream of the common header-each cdde safety valve is -
monitored for seal leakage by an in~line resistive-temperature

device (RTD) (refer to FSAR Figure 5.1-1).

Indirect indieation of code safety valve leakage is provided by
an increase of RDT bressure“and a decrease of‘pressurizer
pressure and pressurizer level, monitored bf safety-grade
instrumentatién.

'Positive indication of safety valve position will be provided
in the control room. The instrumentation will be envirén-
mentally qualified in compliance with Regulatory Guide 1.89. A

plant. annunciator alarm Qill be provided to alarm valve opening.

Installation of positive pressurizer safety valve ‘position
indication and development of emergency procedures will be

completed prior to fuel loading of PVNGS Unit 1.

I1.D.3-1
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Table II.E.3.1-1 |
PVNGS PRESSURIZER HEATERS ~ :

~

Capacity ' IE - | 1E ‘Reset from
Number of Heaters (kw) 480V Bus Power Controls SIAS Trig Control Room
‘S-—é el‘ément groups 750 NGN-L11 No _ No No = N/A
5-3 element groups 750 NGN-L12 No | " No . No R N/A -
1-3 element groups 150 PGA-L33 . Train A Train A “Yes No
1-3 element groups 150 PGB-L32 Train B f Train B Ye's No

€E-T €°F°II

YITI SONAG




PVNGS LLIR ' :

diesel generators are sized to‘accommo§gte1this
heater capacity:concurrent with:;kforced shutdown or
LOCA (refer to FSAR Table 8.3-3). In the event that
heater capacity beyond that powered from a Class IE
source (150 KW on each train) is re&uined, heaters

can be supplied from the non-Class IE power system

"
e S

that is fed from the offsite power system.

2. Heaters fed from the Class IE power éystem (300 kW)
are automatically shed upon receipt of a loss of off-
site power (LOP) or a safety injection actuation
signal (SIAS): ‘They may subséequently be manua;ly
reconnected to the ESF buses without shedding of any |

' ,
loads from the Class IE buses. . : ‘.

Sufficient margin exists in each diesel generator for 4

at least an additional 150 kW heater. ' ‘ c I

3. The redundant pressurizer heaté;s required for main-
tenance of natural circulation at hot standby are fed
" from Class IE buses via Class IE load side breakers
qualified in accordance with safety-grade

requirements.

The PVNGS pressurizer heaters comply'with the
recommendations of NUREG-0737, November 1980.

II.E.3.1-4
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II.E.%;%M.DFD;CATED HYDROGEN ,PENETRATIONS - 1% .~ ‘hi7 ¢sr foe oo
Position "% .. Y T B N A A R

A oot - LI B S T id
'r“1v"' % \‘ Tou W KIS . At . N ~ -

Plants u51ng external recomblners or purge systems for post—
* \"»( A \,
accident’ combustlble gas control of the contalnment atmosphere
O ' e rv L P R I o T g

should prov1de contalnment penetratlon systems for external

-
a

v

recombiner '6r’ purde''systems’ that ‘are dedlcated to" that serv1ce

AT ey

only, that meet the redundancy and: 51ng1e-fa11ure requlrements

7w

of General Design Criteria-54.and 56 of Appendix A‘ to ‘10 CFRKSO,

m
[

and that are sized, to. satisfy the .flow:requirements of ‘the -

Al

recombiner, or,purge system. .. = . . SV antten Yo g

-4

‘ ‘ - - LT, ro ‘ A J
The procedures for the use of combustible”gas control systems
following .an, accident that ‘results: in a degraded core and - - - *
release of radioactivity' to ‘the containment must be reviewed -

and revised, if necessary.

PVNGS Evaluation

Redundant independent combustible gas control systems are pro-
vided. Each system hasfdedicated containment penetrations,
external hydrogen monitors, and connection points for an
external hydrogen recombiner. Two portable hydrogen recom-
biners will be onsite and available for connection to the
affected unit. Either recombiner is capable of reducing
hydrogen levels as noted in FSAR Section 6.2.5. The

two systems are complately.independent and meetbsingle failure

criteria.

II.E.4.1-1
. !
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An additional hydrogen'reductiorcapability is provided by a'

charcoal filtered purge exhaust unit. This non safety grade:-.

unit can be connected to elther set of gas control containment

penetratlons. Th1s capablllty would only be utlllzed in the

-

event of separate fallures in both recomblner unlts.

The arrangement of these combustlble gas control methods is

shown 1n FSAR Flgure 6. 2 5-1,

. OA

Procedures,for use of the PVNGS hydrogen ‘contrdl system

following an»accidentoresulting.in a degraded core and

release of rad10act1v1ty in the containment w1ll be rev1ewed

and rev1sed 1f necessary.

Therefore, the PVNGS containment hydrogen control system com-

plies . with the recommendations.of NUREG-0737.

*

II.E.4.1-2

ot
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Table 'II1.E.4.2-1
ESSENTIAL SYSTEMS PENETRATING THE,L.PVNGS CONTAINMENT

Open

Open

: Normal Post CIAS | ,
System | Position Position | Notes
'HPSI "Closed ' Closed 1
LPSI . Closed Closed 1
Containment Spray Closed Closed 2
Recdirculation Sump Suction Closed Closed 3
Long Term Recirculation Closed Closed 4
Auxiliary Feedwater Closed .Closed 5
H.Control Closed Closed 4,7
Cgp;aipment Pressure Sensor 6

1. Opens on Safety Injection Actuation Signal

2. Opens on Containment Spray Actuation Signal

3. Opens on Recirculation Actuation Signal

4. Manually opened from control room

5. Opens on Auxiliary Feedwater Actuation Signal

6. Function requires it to remain open

7. Isolates on CIAS

II.E.4.2-7
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Table II.E.4.2-2

NON-ESSENTIAL SYSTEMS PENETRATING THE®
PVNGS CONTAINMENT (Sheet 1 of 2)

\ , i Normal | Post CIAS |-
System - | Position| Position ‘Notes
Demineralized Water - C c Locked
Fire Protection: c c' Locked -
Shutdown Cooling c C Locked
Pool Cooling C C Locked
Fuel Transfer . c C .Flanged
-Containment Test c c Flanged
Service Air c’ C Locked
Integrated Leak Rate Test c c Flanged
Personnel Lock c c -
Equipment Hatch c o] -
Emergency Lock c Cc -
Pressurizer Sample - Water . C C 1
Pressurizer Sample -~ Steam c .C 1
Hot Leg Sample , c c 1
High Pressure Nltrogen - C c 1l
Containment Purge (Refuellng) Cc C 21,2
Radiation Monitor (o) C 1
Low Pressure Nitrogen o Cc 1l
Instrument Air e c 1
Nuclear Cooling Water o c 1
CVCs Letdown 0] c 1
Reactor Drain Tank (RDT) Vent o c 1
CVCS RDT Drain/Fill o c 1
Chilled water o} c 1
Power Access Purge 0 C 1,2
Containment Normal Sump 0 C 1l
Main Steam 0] o) 3
Main Feedwater o o 3
Steam Generator Blowdown o) 0 4
Steam Generator Blowdown
Sample 1 c cC. 4

IIQE.4._2—8
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II.F. INSTRUMENTATION. AND CONTROLS . . . -

II.F.1 ADDITIONAL ACCIDENT-MONITORING INSTRUMENTATION
ATTACHMENT ‘1, NOBLE GAS EFFLUENT -MONITOR
Position

Noble gas effluent monitors.shall be installed with an .
extended range designed to function during accident conditions
as well as during normal operating conditions. Multiple 'moni-
tors.are considered necessary to-rcover the ranges of ipterestL
(1) Noble gas effluent monitors with an“upper’fange'capéciti
. of loﬁ.pci/cg (Xe-133) are considered-to be-practical and

should be installed.in all operating-plants.

(2) " Noble gas effluent monitoring shéli‘bé“providea for the
total range of concentration extending from normal condi-
tion (as low as.reasonably achievable (ALARA)) concentra-.

> pCi/cc (Xe-133). Multiple

tions to a maximum of 10
monitors are considered to be necessary to cover the
ranges of interest. The range capacity of individual

monitors should overlap by a factor of ten.

i » »

ATTACHMENT 2, SAMPLING AND ANALYSIS OF PQANI EFFLUENTS o
Position .,

Because iodine gaseous effluent monitors for the accident con-
dition are not considered to be practical at this time,
capability for effluent monitoring of radioiodines for the

accident condition shall be provided with sampling conducted

IT.F.1-1
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by adsorption on charcoal or other media, followed’'by onsite

laboratory analysis.
ATTACHMENT 3, CONTAINMENT HIGH-RANGE -RADIATION MONITOR
Position -

In containment radiation-level monitors with-a maximum range
of 108 rad/hr shall be installed. A mini@um of two such
monitors that are physically separated shall be pfovided.
Monitors shall be developed and‘qualified to function in an

accident environment.

This requirement was revised in the October 30, 1979 letter
from H.R. Denton to All Operating Nuclear Power Plants to
provide for a photon-only measurement with an upper range of
107 R/hr.

ATTACHMENT 4, CONTAINMENT PRESSURE MONITOR-

Position

A continuous indication of containment pressure shall be
provided in the control room of each operating reactor.
Measurement and indication capability shall include three
times the design pressure of the containment for concrete,

four times the design pressure for steel, and -5 psig for all

containments.

II 0F01_2
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ATTACHMENT 5, CONTAINMENT WATER .LEVEL MONITOR-
Position . I o oL T Lo

N

A continuous ihdication of Egﬁtainment wa%erileQEI\shéil gé
provided in the control room for all plants. ‘A ndarrow range
instrument shall be provided for -PWRs and cover the range from
the bottom to the top of the containment sump. A wide rahge
instrumgnt shall also be provided for PWRs and shall cover the
range from the bottom of the containment to the, elevation
equixalept to a 600,000 gallon capacity.. For BWRs, a wide
range instrument shall be provided and cover the. range from the
bottom to 5 feet above the normal water level of the suppres-

sion pool.

ATTACHMENT 6, CONTAINMENT HYDROGEN MONITOR -

Position

)

A continuous indication of hydrogen concentration in the con-

Faipment atmosphere shall be provided in the control room.
Measurement- capability shall be provided over the range of 0 to

10% hy@rogen_conceqtration under both positive and negative h

ambient pressure.

PUNGS.Evaluation . ,. = . v

Procedures for estimating noble gas, radioiodine, "and particu-

. . late release rates are being developed in accordance with

Revision 2 to Regulatory Guide 1.97.
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Continuous indication in the control room is provided or will
be provided prior to fuel load for the following parametersﬂin

accordance with Revision 2 to Regulatory Guide 1.97:

a. ‘Containment.prgssure from minus 5 psig to three times
the design pressure of the concrete containment at |
PVNGS

b. Containment. water level from (1) the bottom to the
top of each of‘two containmént normal sumps, and (2)
redundant instrumentation from the bottom of the
containment to a level equivalent to 819,700 gdallons,

which cdfresponds to the maximum flood level

c. Containment atmosphere hydrogen concentration from
0 to 10 volume percent (will be available within

30 minutes of the initiation of safety injection)

4. Containment radiation up to 107 R/hr

Noble gas effluent from each potential release point
from normal concentrations up to the limits specified

in Revision 2 to Regulatory Guide 1.97 for each
source.

Capability to continuously sample and perform onsite analysis
of the radionuclide and particulate effluent samples will be

provided in accordance with Revision 2 to Regulatory Guide 1.97.

1I.F.1-4
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. A human factor analysis will be performed to ensure that the
displays and controls added to ébcomplish this monitoring do
not increase the pdtential for operator error (see sec-

tion I.D.1).

IT.F:1-5
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II.F.2 . INSTRUMENTATION FOR DETECTION"OF INADEQUATE CORE COOLING
Position

Licensees shall provide‘a description of ény additional instru-
mentation or controls (primary or backup) proposed for the = -
plant to supplement egisting insérumentation (inoluding primary
coolant, saturation monitors) -in order- to proviée-an unambiguous,
easy~-to-intexpret indication of 1nadequate core cooling (ICC)

A description of the functional design requlrements for the
system shall also be 1ncluded. -A descrlptlon of the procedures
to be used with the proposed equipment, the analysis used. in-
developing these procedures, and a schedule for installing the

B \
equipment shall be provided.

PVNGS~ﬁvaluation

51nce early 1980 the C-E Owners Group has conducted an evalua-
tlon of response characterlstlcs of 1nstrumentatlon under
conditions of 1nadequate core coollng. An outline of this
evaluation was discussed with the NRC staff at a meeting in
Bethesda, Maryland on May 28, 1980. The instruments whose
response Characterisfics have been evaluated are the subcooled
margin monitor, the heated'junction (vessel level) thermosouble
system, core exit‘(in-core) thermocouples, self-powered neutron
detectors, hot leg resistance temnerature detectors, and ex-core

neutron detectors. This evaluation was completed in

December 1980, and the results have recently been distributed to

II 'FoZFl
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members of the C-E Owners Group. . Arizona Public Service Company
(APS) is currently evaluating the results of the C-E Owners Group
study to determine which instruments would be included in an

instrumentation system for monitoring inadequate core cooling.

APS has participated over the past year in the C-E Owners
Group development of avtechnique for measurement of water’
level in the reactor vessel. The technique which has been
selected by the C-E Owners Group is use of heated junction
thefmocouples (HJTC) distributed at various radial and

axial locations in the reactor vessel above the fuel align-
ment plate. The design objective of this system is to

provide a measurement of the @ater inventory in the reactor
vessel above the fuel alignment plate. The details of this
design activity were discussed with the NRC staff at a meeting
in Bethesda, Maryland on May 28, 1980. APS is evaluating the
HJTC system as a possible component of an instrumentation sys-

tem for monitoring inadequate core cooling.

APS is also currently investigating the feasibility of the
differentiai pressure method of reactor vessel level

measurement. This system is currently under development

by Westinghouse Electric Corporation.

II .F02-2
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II.K.3.25 EFFECT OF LOSS OF ALTERNATING-CURRENT POWER ON
PUMP SEALS

Position

The licensees should determlne, on a plant—spe01f1c basis,

by analysis or experlment the consequences of a loss of .
cooling water to the reactor recirculation pump seal coolers;
The pump seals éhould be designed.to withstand a complete loss
of alternating-current (ac) power for at least 2 hours.

Adequacy of the seal design should be demonstrated.

PUNGS Evaluation

Refer to CESSAR Appendix B, Item II.K.3.2.5. In addition, the
. reactor coolant pump normal cooling water system (nuclear

cooling water system) is backed up by the essential cooling
water system to supply cooling water to the seals during loss
of ac power. On loss of ac power the nuclear cooling water
pumps will stop, but the redundant essential cooling water

} system, powered from the Class IE redundant power supplies, is
available to supply the reactor coolant pump seals with cooling
water. The essential cooling water system is described in the

|
|
PVNGS FSAR Section 9.2.2.

IT.K.3.25-1
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'

gdl, Remote\ipperrogapion of systems producing ﬁeteo;o-
logical data and effluent transpoft and diffusion

. elements.

PVNGS Evaluation

(1)

(2)

. " = * - v
R ek . . - ¥ -

AR

Comply with lOCFRSQPAppeﬁdix E

The PVNGS-Emergency Plan submitted with the FSAR complies |

_with.Appendix- E, YEmergency Facilities" to.-10 CFR.Part 50

~-and to Regulation:Guide 1.101 as diécussed%in:FSAR'Sec-

tion 1.8.. L

The Arizona Division of Emergency Services is currently -’
preparing a compre@ensive emergency response.plan, for
fixed nuclear facilities’which will incorporate actions
to be taken by levels of government within the State of
Arizona. This plan is expected to meet the essential
elements of NUREG-75/111 and is expected to be forwarded

to FEMA for review prior to fuel loading of Unit 1.
Comply with NUREG-0654

The PVNGS‘Emergency Plan is currently being revised and
updated to address the emergency planning criteria
contained in NUREG-0654, including the means for providing
prompt notification to the public, staffing for emergencies,
and an upgraded meteorological program. The comprehensive
emergency response plan for fixed nuclear facilities cur-

rently being developed by the Arizona Division of Emergency

IIT.A.1.1-3




(3)

(4)

PVNGS LLIR . e

Services is expected to address the emergency planning

criteria contained in NUREG-0654.
Conduct Exercise

Prior to fuel loadind of Uni£ 1, an emergency”respoﬁsé
exercise will be performed. The“Arizoné Division of
Emergency Sexvices will be invited tosparticipaﬁé ané
major. elements of both the PVNGS Ehergency Plan‘anaxthef
state emergency response plan. for fixed nuclear facilities-

will be tested.
Meteorological Data

Rgsponse to this item is being evaluated.

~

ITI.A.1.1-4
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. III.A.1.2 UPGRADE EMERGENCY SUPPORT FACILITIES ce

EQEiEiQB‘ X(ng leFter, D.g,‘Ei§enhpQ‘to All Licensees of
Operating Plants, and Holders of Construction -;. . ..
. Permits, dated February 18, .1981) . PR
Each-operating nuclear power plant-shall maintain'an onsité ¢
technical support.center*(TSC).separ;te from and in C1osef“ v
proximity to the control room -that has the capability to’display
and-transmit“plant:s%atusato those’ individuals who.are knowledge-
able of and responsible for engineering and managemert -support’
of reactor operations in‘the-event of an-accident.: The é&énter'
shall be habitablg‘to the same*degree‘as‘the control room for '
postulated accident conditions. The licensee shall revise his
‘ emergency ‘plqns as necessary to incorporate the role and,location
of the TSC. Records .that pertain to the as-built conditions .. -
and layout of structures, systems, and components shall be. . ,

readily available to personnel in the TSC.

Car W'

An operational support center (0SC) shall be established  separate
from the control .room and other emergency response facilities
as_.a place.where operations support personnel can assemble-and.
report in .an emergency situation.to receive instgﬁctiqns from
the oggrating staff. . Communications shall be provided:between

the 0sC, TSC, EOF, .and control room.

_An emergency. opérating facility (EOF) will be operated by the °
licensee ‘for ‘continued.evaluation and coordination of all
' licensee activities related to an emergency having or potentially

+ having -environmental .consequences. '’ ’ é

I1I.A.1.2-1
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PVNGS Evaluation

Prior to PVNGS Unit 1 Operating License, an area separate from
the unit control rooms will be’designated as the PVNGS onsite
Operational Support Center (0SC): ‘This will be an assembly !
area where plant operations support persqnnel will report'in an !
emergency situation for further orders or assignment. The OSC
will have communication with the control room and the onsite
Technical Support Center (TSC). Satellite TSCs will be‘esta-
blished in each control room to facilitate face to face com-
munications between control room personnel and support personnel.
The satellite TSCs will have the same display capabilities as t |
the main TsC.

The Emergenci/ Plan will reflect the existence of the 0SC and ‘*
will establish the methods and lines of communication and C f‘

management. o | ;

An onsite TSC and the satellite TSCs for Palo Verde Nuclear
Generating Station will be established prior toufuel load.
This Center will be located withiﬁ the site protected area and g
will provide a work area ‘for supervisory and technical personnel . f
from Arizona Public Service Company and the NRC. It will have !

communications with the control room and the other response

to be incorporated into the Center to monitor and display the f

status of the affected unit. The Center will be habitable to

i
o : : -
centers. An analysis will be performed to determine equipment g
\

permit occupancy following a loss of coolant accident.. Monitor-'

ing equipment will be provided for direct and airborne radioactive

III 0A0102-2
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contaminants to.provide warning.if .radiation‘levels‘in theé .TSC
are reaching dangerous levels.. - As-built.drawings and’ other
appropriate records shall be ayeilable[infreadily‘retrieveble:

form at the site and shall be accessible to the TSC.

The Palo Verde Nuclear Generatlng Statlon Emergency Plan, will,

ta®

be revised to descrlbe the TSC and its function.

An Emergency Operations Facility (EOF) for PVNGS will be
established prior to PVNGS Unit 1 operating license. This
facility will be located outs%de of the protected area and will
provide space for operations personnel in support of the TSC.
Plant personnel will be able to evaluate the magnitude and
effect of radioactive releasee from the plant and recommend
appropriate protective measures. The facility will be habitable
following a loss of coolant accident. A study will be con-
ducted to determine analysis and monitorigg equipment required.

Communications with the TSC will be provided.

The EOF will provide space for recovery opérations following an

accident as well as training facilities for the site.

The PVNGS Emergency Plan will be revised to describe the EOF

and it's functions.

The TSC will have permanently installed radiation monitoring
and filtered ventilation systems. The nonredundant systems in
conjunction with building ehielding will ensure that the com-
biped doses from airborne radioactivity and direct radiation

meet GDC 19.

ILII.A.1.2-3
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The ‘EOF will have ventilation isolation capability and be

L4

shielded against direct radiation.

.Display of data at the TSC and EOF will be in accordance with
NUREG 0696. | |

Implementation 6f these items will be complete ﬁefore PVNGS

Unit 1 fuel load.

II1.A.1.2-4




‘oo PVNGS;s LLIR -

ITI.D RADIATION PROTECTION

III.D.1.1 INTEGRITY OF SYSTEMS OUTSIDE CONTAINMENT LIKELY TO
CONTAIN, RADIOACTIVE MATERIAL FOR PRESSURIZED-WATER -
.. REACTORS AND BOILING-WATER REACTORS.

Position -~ "7 v

5
» .

Applicants shall implement a program to feducegieakage from
systems outside containment ‘that would or could contain highly
radicactive fluids during a.serious transient or accident to
as-low-as-practical. levels. This program shall. include the
following:, . .

(1) Immediate‘leak reduction

A )

(af Implement ali ﬁractical leak reduction measures
'for all systems that could carry radioactive

fluid outSide of containment.

N
ML s
e N .

(b) Measure actual leakage rates with system in

Y
» &

operation and report them to the NRC.

(2) Continuing Leak Reduction - Establish and implement
a program of preventive maintenance to reduce leak-
age to as- low-as-pract1ca1 levels ﬂThis program
shall 1nclude periodic integrated 1eak tests at

1ntervals not to exceed each refueling cycle

i ‘

I11.D.1.1-1
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PVNGS Evaluation

Refer to CESSAR Appendix B, Item III.D.1.1. In addition, a
PVNGS design review was performed on the system below.#o assure
that potential radioactive release paths followihg a serious
transient or accident is reduced to as—low-as-reasonébly

achievable (ALARA) levels. '
o Shutdown Cooling System (scs)

The existing design’ incorporates all-welded piping.
Vent and drain lines throughout.the~system are

capped when not in use. Relief valves on the sfstem
relieve to the equipment drain.tank (a tank designed
to accept radioactiye fluids). The leakage from the
LPSI‘pumphseals and sysﬁem valve stems is ALARA.
Potential‘leakage from -the Scé into the essential
“cooling water system (through the shutdown heat - |
exchanger) can be detected during normal operation by

installed radiation monitoring.
o Containment Spray Recirculation System,(cé)

The existing‘de;ign incorporates all-ﬁelded piping.
Vent and dfain linés throughout the system are
éaﬁped when not in usé. ‘Relief Qalves on the system‘
(exfernal to the éontaiﬁment) relieve to the equip-
ment drain tank. The leakage from the CS pump seals
and system valve stems is ALARA. Potential leakage

during normal operation from the CS into the essential

III1.D.1.1-2
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cooling water system (through the shutdown heat
exchanger) can be detected by installed radiation

monitoring.
CVCS Charging and Letdown System ’

‘The existing design 1ncorporates all-welded plplng.
The letdown system is 1solated upon CIAS and SIAS.
Relief valves on thé system relieve to the equipment

drain tank.

‘The leakage from the CVCS charglng pumps (positive
displacement pumps) and other system equipment is
ALARA}as they are hard-piped to drains. The nuclear
cooling water system is monitored for potential

leakage from the CVCS through the letdown heat exchanger

during normal operation.

Sampling ‘System

Tﬁe existing design of the normal sampling system
incorporates "Swagelok!" connections, however, the
design will be upgraded to all-welded piping for
sections which would come into contact with highly
radioactive fluids. The system is isolated upon CIAS
and SIAS. Relief valves'.relieve to 'the equipment

drain tank. Leakage from the system is also mini-

mized by the small size of the lines.

- The post-accident sampling system will also be

constructed of all-welded piping:

III.D.1.1-3




PVNGS LLIR A

o High-Pressure Injection Recirculation (HPSI)

The design incorporates all-welded piping. Relief
valves on the system (external to the containment)
relieve to the equipment drain tank. The vent and

|
]
1
|
|
drain lines throughout the system are capped when - {
not in use. Leakage from the HPSI pump seals and ‘ !‘

’ j

|

system valve stems is as-low-as reasonably achievable. ‘
Miniflow connections to the refueling water tank (RWT) /
are isolated upon Recirculation Actuation Signal (RAS). f
|

|

|

Manual cross over valves to the CVCS are norhally

locked shut. ' ‘ ‘

) Waste Gas System Lo

The waste gas system is isolated from the contain-

ment upon CIAS. (The normal vent path from the

{

|

|

reactor drain tank (RDT) and the reactor head vent i[

system is isolated.) By design, the introduction 3”
|

of highly radioactive fluids to the system is

precluded.

are excluded from this program

o Other systems containing radioactive materials which f
|
(1) Radioactive Waste Drain System (RDS): |
' |

|

The RDS is isolated upon CIAS to ensure the W
liquid radwaste system will not become highly

contaminated. due to post-transient activities.

III.D.1.1-4
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II1.D.3.3 IMPROVED INPLANT IODINE INSTRUMENTATION UNDER
ACCIDENT CONDITIONS

Position

(1) Each licensee shall provide equipment and associated
training and procedures for accurately determining the
airborne iodine concentration in areas within the |
facility where plant personnel may be present during an

accident.

(2) Each applicant for a fuel-loading license to be issued
prior to January 1, 1981 shall provide the equipment,
training, and procedures necessary to accurately deter-
mine the presence of airborne radioiodine in areas within
the piant where plant personnel may be present during an

accident.

PVNGS Evaluation

Prior to fuel load, procedures will be developed for determin-
ing airborne iodine concentration. Charcoal cartridges will
be used in conjunction’with a portable pump or a fixed vacuum
system. The éartridges will be removed to the counting labora-
tory for gamma spectrum analysis. Procedures will also

define ALARA concepts for removal, transport, and analysis.

I11.D.3.3-1







(2),

than 72 hours in a

.licenses on'more than one unit.

loperatlng There shall also be on51te at all times
addltlonal rellef operator llcensed for each reactor,

llcensed senlor reactor operator who 1s de51gnated as

maximum woxk hours of all personnel performing a Safetyd

related functyon to no more .than. 12 hours of continuous

.duty with at leagt 12 hours between work periods, no more

 7-day. period, and no more than: 14 con-
secutive days of work\without :at least, -2 consecutive days

off.

Minipum shift Crew

’
.

The minimum shift crew for a unit shall include three

operators, pius an additional thkee operators when the

unit is operatlng Shift staffing \nay be adjusted at

L]

multl-unlt statlons to allow credit f£Qr operators holding

“In each control room, including common control rooms for

multiple units, there shall be at all times R licensed
reactor operator for each reactor 1oaded with Xuel and a
senior reactor operator llcensed for each reactox\ that is

an

2 L

£

shift superv1sor, and any other llcensed senior reactor

I.A.1.3-1
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operators requiréd‘so hat theii total number is at least

»

one more than the number of control rooms from which a. .

reactor is being operated.

PVNGS Evaluation

1. Limit Overtime ,
PUNGS administrative procedures shall,” by fuel load, pro-
vide provisions limiting maximum hours worked by licensed

:operatoré, non-licensed operators, and other key'personnel

who perform safety-related functions.
2. Minimum Shift Crew o

The minimum shift organization as described in FSAR Sec-
tion 13.1.2.3 will be“hpdéted to require, commencing at

fuel load, for each unit:

Applicable Modes (a)

aLiceﬁseICategoiy J 1, 2, 3 and 4(d) .5 andw6
SOP (SRO) - 2(b) 1(b,c)

::OP (RO) _ 2. 1
Non~-Licensed 2 R A

" (a) shift crew composition may be less than the minimum
reqﬁirements for a ﬁériod of time not to exceed
2 hours iﬁ order to accommodate hnexpected absence of

on-duty shift érew member; providqd imﬁediatq action

I.A.1.3-2
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is taken to restore the shift crew composition to
within the minimum requirements of this table.
Operational modes are as defined in CESSAR Table 1.1,

Section 16.

At least one of the unit senior reactor operators on
site and on shift will be a shift supervisor. At
least one senior reactor operator will be in the unit
control room during mode 1 through 4 operations for

each unit.

Does not include the licensed senior reactor operator
or senior reactor operator limited to fuél handling,
supervising core altergtions. A licensed senior
operator is required to directly supervise any core

alteration activity.

A shift technical advisor shall be on site and on
shift (available within 10 minutes) whenever one or

more units are operating in modes 1 through 4.

PVNGS administrative procedures will by fuel load provide

provisions governing required shift staffing and movement of

key on-shift individuals around the plant.

I.A.1.3-3
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(5) Training with emphasis on reactor and plant

transients.
Three Month Training On-Shift

The training program described in FSAR Section 13.2.1.1.1
provides a combination of experience and training in the
control room and on a simulator_thaﬁ provides license

candidates appropriate control room experience.
Modify Training

Heat transfer, fluid flow and thermodynamics will be
included in Phase I training. Our response to item II.B.4
addresses training for mitigating core damage. Plant
transients are currently covered in Phase IV training on

the simulator.
Facility Certification

The PVNGS operating organization is described in PVNGS
FSAR Section 13.1.2. The Vice President of Electric
Operations for Arizona Public ServicéxCompany is the
highest level of corporate management for plant operation
and, as such, shall sign certifications pursuant to Sec-

tions 55.10(a)(6) and 55.33a(4), and (5) of 10 CFR Part 55.

I.A.2.1-5
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I1.A.2.3 ADMINISTRATION OF TRAINING PROGRAMS
Position

Pending accreditation of training institutions, licensees and
applicants for operating licenses will assure that training
center and facility instructors who teach systems, integrated
responses, transient, and-simulator courses demonstrate senior
reactor operator (SRO) qualifications and be enrolled in appro-

priate requalification programs.

PVNGS Evaluation

Commencing at Unit 1 fuel load, permanent members of the
training staff who instruct licensed operator candidates in
systems, integrated transient responses, and control room simu-
lator courses shall have 4 years of poyer plant experience, of
which 2 years shall be nuclear power plant experience (includ-
ing 6 months at PVNGS) with no more than 2 years being academic
or related technical training. They shall successfully complete
an examination equivalent to an SRO examination. They shall
take part in the requalification training to maintain current
on plant operating history, problems and changes to procédures
and administrative limitations. If licensed as én SRO they

shall participate in the requalification training program with

the exception stated in PVNGS FSAR Section 13.2.2.1.3.







I.A.3.1

_ Position

(1) Increase Scope -(NRC lettexr, H. R. Denton ‘to All Pover Reactor

PVNFS LLIR
- Ihi S

REVISE SCOPE AND CRITERIA FOR LICENSING EXAMINATIONS

PR gt
y [ W PR o . :
W 4t * ] v, . .

Applicants and Licensees, dated March ‘28, 1980)

(a)

(b)

(c)

A new category shall be-added to.:the'operator writtén

examination entitled, "Principles, of Heat Transfer

and Fluid Mechanics."

A new category shall be added to the sgnior operator

written examination entitled, "Theory of Fluids and

13

Thermodynamics."

Time limits shall be imposed for completion of the

)

written examinations:

' 1. Operator: 9 hours -

2. Senior Operator: 7 hours

.
4 .

All applicants for senior operator 11censes shall be
i

’requlred to be admlnlstered an operating test as well

as "the written examlnatlon.

Applicants will grant permission to NRC.to inform
their facility management regarding the results of
the examinations for purposes of enrollment in

requalification programs.

I.A.3.1-1
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(2) Increase Passihg Grade (NRC lgttér, ﬁihR.aﬁénton to All

Power Reactor Applicants and Liéensees, dated March 28,.°1980)

The passing grade for the written examination shall be 80%

overall and 70% in each category.

Simulator examinations will be included.as part of the

Ll

f
j
(3) Simulator Exams (NUREG 0737) ) X f

licensing examinations.

PVNGS Evaluation

1. Increase Scope

|
Refer to the response in item I.A.2.1. PVNGS shall request )
‘that each applicant for an operator license grant permis- |
sion to the NRC to inform PVNGS management regarding the "

result of their examination.
2, -Increase Passing Grade

- All license candidates which are recommended for l;cense
examinations are expected to have the ability to complete
the examination with a éatisfactory score in each category.
Candidates will be evaluated on a basis of‘a pagsing grade /%

of 80% overall and 70% in each category. ‘ { h
3. Simulator Exams (j
The PVNGS simulator will be made available to NRC examiners B
for eﬁaﬁining candidates for reactor operator and senior
reactor operator licenses prior to fuel load, including [
| ®

cold examinations.

IOA0301-2
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emergency procedure guidelines are documented in Report CEN-128.
This report was submitted to the NRC staff for review on

April 1, 1980.

The emergency procedure guidelines contained in Report CEN-128
were prepared based on extensive reviews of existing emergency
procedures, past safety and design analyses, the plant’simula-
tion and sequence of events analyses in CEN-128, and interviews
with operations personnel at plants with operating C-E reactors.
These emergency procedure guidelines were prepared to be used
as a b;sis for reviewing and revising, if necessary, existing
plant emergency procedures. APS is using these guidelines to

develop PVNGS emergency procedures where appropriate.

The NRC staff in a letter dated July 17, 1980, sent questions

to the C-E Owners Group concerning the emergency procedure guide-
lines documented in Report CEN-128. A meeting was held with

the NRC staff in Bethesda, Maryland on September 11, 1980, to
discuss these questions and answers to them. The C-E Owners
Group is presently preparing answers to these questions and
revisions to the emergency procedure guidelines in Report CEN-128
as are appropriate. A preliminary response to these questions
was submitted by the C-E Owners Group to the NRC staff in a
letter dated December 10, 1980. The remaining responses were
submitted to the NRC staff by the C-E Owners Group in a meeting

on January 30, 1981.

‘T.C.1-5
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Since early 1980, the C-E Owners Group has conducted an exten- 0
sive evaluation of specific technical characteristics of

emergency procedure guidelines. These include (1) the diagnos-

tic guidance to be provided in emergency procedure guidelines,

(2) the need for a separate guideline for inadequate core cool-

ing, and (3) the format for presentation of emergency gquidance.

This evaluation was completed in the first quarter of 1981.

The results of this evaluation serve as one basis for possible

revision of emergency procedure guidelines contained in

Report CEN-128.

The C-E Owners Group agreed on December 3, 1980, to conduct a

series of workshops concerning emergency procedure guidelines

January, February, and March 1981. Another workshop was held

in April 1981. These workshops provided a formal process by

.which the emergency procedure guidelines documented in

|
l
)
i
!
J
|
|
!
J
|
!
in early 1981. The first such work shops were conducted in ‘j'
{
Report CEN-128 will be revised to account for multiple failure {
considerations. Input to these workshops was provided by the |
analysis and emergency procedure guidelines studies which have ;
been conducted by the C-E Owners Group since early 1980. The ‘
workshops were attended by staff personnel from C-E and from j
utilities which own C-E reactors. These workshops also pro- j
vided the opportunity to explore multiple-failure scenarios f
beyond those which have been currently identified in the ’

C-E Owners Group analyses of transients and accidents. LOCA

was also considered in these workshops. m

August 1981
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The C-E Owners Group peld a meeting with the NRC Divisioh of
Systems Integration and Human Factors Safety on January 30, 1981,
~ to discuss the process being used for revision of the emergency
procedure guidelines. The revised emergency procedure guide-
lines were submitted to the staff on June 30, 1981. A meeting
is currently scheduled between the C-E Owners Group and the

NRC staff for July 24, 1981 to resolve any questions and con-

cerns the staff may have.

Following the completion of the NRC review of the revised
emergency procedure guidelines, the completion of the C-E Owners
Group activities to define the process for development or
revision of plant emergency procedures, and the review of the
proposed draft NUREG-0799 on emergency procedures, APS will
prepare the plant emergency procedures. The schedule of this

activity will be developed at that time.

I.COl-7
August 1981 ' Amendment 1
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I.C.2 SHIFT RELIEF AND TURNOVER PROCEDURES

Position (NUREG-0694)

Revise'plant procedures for shift relief and turnover to
require signed checklists and logs to assure that the operat-
ing staff (including auxiliary operatérs and maintenance
personnel) possess adequate knowledge of critical plant param-

eter status, system status, availability and alignment.

PVNGS Evaluation

PVNGS Operations will have detailed administrative procedures
that ‘meet the guidance of the November 9, 1979, NRC letter
from D. B. Vassallo to all Pending Construction Permit Applicants
for shift relief and turnovers to ensure that current plant
conditions and system status is conveyed to the oncoming shift.
These procedures will include the use of checklists and logs
to ensure that there is a proper turnover of command functions
and current operating conditions. Turnover and relief will
include a review of tagouts, abnormal conditions, jumpers/
bypasses, surveillance testing, and conditions affecting
Technical Specifications. Annunciator panels, CRT's, and key
operating parameters will also be monitored to verify system

status and equipment condition.

I.C.z-l
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The major Human Engineering Discrepancies (HED) are:

1. Foxboro Displays/controllers - Inadequate labeling,

scale readibility and functional distinctiveness.
2. Inadequate system demarcation on control boards.

3. Annunciator System - Inadequate alarm priority, displays,

window consistency, grouping and demarcation.

Most of the HED corrective actions have been identified and néed
only be scheduled for implementation. Instrument relocations
identified are being factored into the design. A control board
demarcation study was conducted in mid-March 1981 as a result of
the PDA finding. A design change is currently being prepared to
perform the control board color coded demarcation changes. Also
an angunciator prioritization study is currently under way to
resolve the HED's identified during the PDA. It is planned to

have changes completed by April 1, 1982.

Remaining work within the scope of this review consists of walk-
through of the plant operating procedures when they are available.
This effort is not expected to surface additional discrepancies

of any significance.

The control room and main control board layout design and implemen-
tation are considered to have incorporated good human engineering

practice.

August 1981 I.D.1-1D Amendment 1

11



PVNGS LLIR

The early part of this effort was divided into three phases.
Phase I of the study déveloped the guidelines to be used while
conducting the CRDR from NRC control room audit reports of

other utility facilities and NUREG/CR-1580.

Phase II of the study consisted of the detailed data taking
effort and the identification of human factors deficiencies.
The three task areas addressed were human factors, systems
factors, and operator preparedness factors. The deficiencies
identified were analyzed for proper resolution and assigned

priorities to assist in determining a schedule for implementation.

Phase III, which is currently in progress, includes preparation
and publication of a preliminary report.

Because of the stage of development of emergency operating
procedures (EOPs),‘that portion of the CRDR involving the
walk-through and videotaping of EOPs will start in the third
quarter of 1981. When this later. part of the CRDR is completed,
a final report for submittal to the NRC will be prepared.

The submittal date is targeted for December, 1981.

The review has resulted in APS initiating implementation of the

following to date:

o Color demarcation

o Instrument relocation

o Alarm prioritization

o Additional instrumentation

I.D.1-2
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2. The vent flow rate capability shall be based upon the

following considerations:

a) The vent rate should be sufficient to preclude
the gas accumulation from interfering with core

cooling.

b) Coolant loss through the vent should not exceed

makeup capacity.

c) The vent mass rate should not result in heat
loss from the RCS in excess of the pressurizer

heater capacity.

3. The vents éhall conform to the applicable require-
ments of 10CFR50, Appendix A, Generai Design Criteria.
In pa;ticular, these vents shall be safety grade and
satisfy the single failure criterion and the require-
ments of IEEE-279 in order to ensure a low proba-

bility of inadvertent action.

4. The design shall minimize modification of currently
installed safety class equipment and piping which may
be radioactive or require major reactor coolant sys-

tem hydrostatic testing after installation.

5. The systém shall be analyzed to determine effects of
pipe breakage and the results should be demonstrated
acceptable-in accordance with the acceptance criteria

of 10CFR 50.46.

August 1981 II.B.1-3 Amendment 1




PVNGS LLIR

6. The vent system shall be capable of selectively

venting to either the containment or the reactor

drain tank.

|
!
|
|
7. The vent system shall be designed to vent superheated /
steam, steam water mixtures, water, fission gases, 1
helium, nitrogen, and hydrogen as high as 2500 psig f
|

;

and 700°F.

8. Control room position indication shall be provided

for all power operated wvalves.

9. The system shall be designed not to interfere with

refueling maintenance actions.
’ ¥

|
|
|
I
|
The reactor céolant vent system is designed to vent non- |
1 condensible gases from the'reactor coolant system during q
post~-accident conditions. The purpose of venting is to

prevent possible interference with core cboling. Small

amounts of gas can be vented to the reactor drain tank and

thus not enter the containment atmosphere. Larger volumes
will require venting to the containment - either through

the ruptured reactor drain tank rupture disk or directly -
where the hydrogen concentration will be controlled by the
containment hydrogen recombiner. Pressure instrumentation

is included in the design to monitor éystem performance.

Although designed for accident conditions, the system may

be used to aid in the refueling venting of the reactor j

1| Amendment 1 11.B.1-4 August 1981
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II.B.2 DESIGN REVIEW OF PLANT SHIELDING AND ENVIRONMENTAL
QUALIFICATION OF EQUIPMENT FOR SPACES/SYSTEMS WHICH

MAY BE USED IN POSTACCIDENT OPERATIONS
Position

With the assumption of a postaccident release of radioactivity
equivalent to that described in Regulatory Guides 1.3 and 1.4
(i.e., the equivalent of 50% of the core radioiodine, 100% of
the core noble gas inventory, and 1% of the core solids are
contained in the primary coolant), each licensee shall perform
a radiation and shielding-design review of the spaces around
systems that may, as a result of an accident, contain highly
radioactive materials. The design review shoﬁld identify the
location of vital areas and equipment, such as the control
room, radwaste control stations, emergency power supplies,
motor control centers, and instrument areas, in which personnel
o¢cupancy may be unduly limited or safety equipment may be
unduly degraded by the radiation fields during postaccident

operations of these systems.

Each licensee shall provide for adequate access to vital areas
and protection of safety equipment by design changes, increased
permanent or temporary shielding, or postaccident procedural
controls. The design review shall determine which types of
corrective actions are needed for vital areas throughout the

facility.

II.B.2-1
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PVNGS Evaluation

As part of the PVNGS design process before the incident at
TMI-2, the shielding of areas that require personnel access for
accident mitigation (such as the control room) was reviewed to
determine that access would not be unduly limited. For mainte-

nance actions, this review principally considered shielding

|
|
|
separation between redundant ESF components to ensure that i
repairs to a failed component would not be unduly restricted by ’
radiation from an operafing component. In addition, as noted |
in FSAR Section 3.11, safety related equipment is qualified ;
|

for the maximum expected radiation dose. !

1l An analysis of the PVNGS shielding design was performed to ;
determine if TMI level source strengths would inhibit mainten- 0
ance access or violate 10 CFR 50, Appendix A, General Design

Criterion 19 (GDC 19). The analysis will also review equipment ‘
qualification dose limits in accordance with Commission Order
|

and’ Memorandum CLI~80-21 and NUREG 0588.

A, Source Terms

Initial core releases used in the analyses are equivalent f
to those recommended in Regulatory Guides 1.4 and 1.7 and ]
Standard Review Plan 15.6.5 and considered two LOCA events.

The first was a LOCA with recirculation accomplished via

primary with recirculation accomplished via the shutdown

N

the containment sump. The second was a LOCA with an intact J
|
|

i

August 1981 'i
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TABLE II.B.2-4

SOURCES USED IN POST-ACCIDENT SHIELDING REVIEW(a)(b)

. LOCA - Degraded Core -
LOCA with Sump Recirculation Intact Primary

Source Type
A e Containment Air e Containment air
‘o Hydrogen control system Hydrogen control system
B e Safety Injection System
e Containment Spray System
- ® Shutdown Cooling System
! e Post-Accident Sampling System
e Letdown System(c)
c Safety Injection System

Containment Spray System

Post-Accident Sampling System
(c)

°
°
® Shutdown Cooling System ' -
o
®

Letdown System

a. Where redundant systems exist, both are assumed in use.
b. Radwaste systems not used post-~accident.
c. Portions up to purification filter inlet.

YITIT SONAJ
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post-accident access plant. These curves are presented as
figures I1I1.B.2-1 (source A), II.B.2-2 (source B), and

I1.B.2-3 (source C).

Shield Review

The facility layout will assist in keeping occupational

exposures ALARA even after a design basis accident. Wwhile

i
|
|
I
|
|
|
|
exposures will be significantly hiéher than during normal }
operation, required access is provided to vital areas and f
sfstems without exceeding 5 rem/hr. 2Zone maps showing {
expected dose rates in the event of a LOCA with sump f
recirculation are provided as figures 1I1.B.2-4 through i
II1.B.2-73. Zone maps for the hypothetical condition of a *
LOCA with an intact primary but with a degraded core are “
provided as figures II.B.2~14 through II.B.2-23. The .

source terms correspond to those noted in section II.B.2A.

The dose rates projected for these two sets of drawings do
not assume decay beyond that corresponding to the onset of
recirculation. Even so, virtually unrestricted access

will be permitted withiﬁ portions of the upper floor of the $ ;
auxiliary building (such as the area of the operational H
support center) and the lower levels of the control room.
Continuous oc&upancy will be permitted in the control

room, satellite Technical Support Center (TSC), TSC,

e

diesel generator building and emergency operations facility

(EOF) as dose rates will Be 15 mrem/hr or less.

August 1981 j
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To provide sampling capability with exposures kept ALARA,
PUNGS will incorporate a remote, automated, post-accident
sampling system that meets the requirements of NUREG 0737
and Regulatory Guide 1.97, Revision 2. This system can be
operated from the radiochemistry counting room, the control
room, or the technical support center. Backup grab sample
capability will be provided in the hot lab sample room
using microchemistry techniques to keep the volume of
source as small as possible. Refer to section II1.B.3 for

further details.

The only other area where access might be required is to
the hydrogen monitors/recombiners. Projected dose rates
at the onset of recirculation are expected to be approxi-
mately 10 to 30 rem/hr (sump recirculation). As the
recombiners do not have to be installed until at least one
day after the DBA, dose rates will drop due to decay of
about 1/10 the doses noted above. Thus, the installation
dose rate (assuming sump recirculation) will be less than
5 rem/hr. While the dose rate would be greater than

5 rem/hr for an intact primary-degraded core event, the
recombiners would not need to be installed since an intact
primary would not be consistent with hydrogen generation
inside the containment. If hydrogen generaﬁion were
postulated, this would necessitate a break or opening in
the primary. Consequently, sump recirculation would be

available with the concomitant release of noble gases and

August 1981 ° I11.B.2~9 Amendment 1
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dilution by the refueling water tank. These consequences
would lead to the doses noted above for the sump recircula-

tion mode of cooling (i.e., dose rates less than 5 rem/hr).

PVNGS LLIR )
ESF grade filtered ventilation is provided for auxiliary !
building rooms below elevation 100' (refer to FSAR sec- 1
tion 9.4). This will reduce airborne sources due to |

\
recirculation and/or containment leakage. Non-ESF grade ;

filtered ventilation is available for use to reduce air-

borne sources above elevation 100' in the auxiliary build-
ing (refer to FSAR section 9.4). The use of non-ESF
filtration is acceptable since there are no recirculation '

components above elevation 100'. Thus the only significant

?
source of airborne activity is containment leakage. This ’ '. :
leakage has already been accounted for in offsite dose ! |
analyses which assumed direct containment leakage to the j
atmosphere. Secondly, this filter discharges via the |
plant vent. The plant vent will be monitored in accordance )
with NUREG 0737 and Regulatory Guide 1.97, Revision 2 to }

provide notification of decreased filter efficiency.

Refer to section II.F.1.

Therefore, considering direct and airborne sources, access

can be provided to those vital areas necessary for control

of the plant.

1 Amendment 1 I1.B.2-10 August 1981
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ELEV. 51 FT. ~ 8 IN. LEVELC

CONTAINMENT BLOG. (0')

REACTOR VESSEL

CAVITY COOUING FANS :
WET LAY-UP PUMPS

REACTOR DRAIN TANK

MuSSS (81) !

I
AUX, FEEOWATER TURBINE PACKAGE '
TUBINE CRIVEN PUMP
MOTOR DRIVEN PUMP

CONTROL BLDG. (74") ]

CONTROL BLOG. NORMAL ARU'S

CONTROL BLOG, OUTSIDE AIR WASHER UNIT
CONTROL BLOGE. ESF SWGR RM. ESSENTIAL AHU'S
ESSENTIAL CHILLED WATER CIRCULATION PUMPS
CHEMICAL ADDITION TANKS y

CONTROL ROOM ESSENTIAL AHU'S |
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PVNGS LLIR

in excess of three rem whole-body or 18 3/4 rem to the
extremities), to analyze samples within 2 hours for radioactive
noble gases, iodines, cesium and non-volatile isotopes, and

to analyze samples within 1 hour for pH, boron, chlorides, dis-
solved oxygen and gaseous oxygen. These plant modifications,
collectively referred to as the post accident sampling system
(PASS) are illustrated in figures II.B.3-1 and II.B.3-2, Pro-
cedures will be developed for obtaining and analyzing these

[ 4

samples.

Design Capability

Modification of currently existing plant facilities allows

plant personnel to obtain samples, in less than 1 hour, of

" pressurized and depressurized reactor coolant, safety injection,

containment air, all containment sumps, all auxiliary building

sumps and volume control tank.

In-line analyses with automatic sequencing and computer control

and readout will be backed ub by a grab sample capability using

manual controls. InTline analyses will include isotopic, gross

gamma, pH, boron, dissolved hydrogen, chloride, qissolved oxygen
and gaseous oxygen. Gaseous hydroggn will be sampled by the

containment hydrogen control system.

The onsite facility design and procedures provide the following

capabilities:
A. Containment air may be sampled under positive or negative
pressures.

August 1981 ' I1.B.3-3 Amendment 1
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Provisions are made to purge sample lines, for reduc- “
ing plate-out, to insure proper mixing, for minimizing

leakage, preventing blockage, to back-flush, to blowdown, |
for appropriate sample disposal, minimizing crud traps,

and for passive flow restrictions (when sampling high pres-

sure systems).

C. The PASS sampling lines and components conform to Quality

appropriate automatic closure signals where PASS piping

interconnects with higher quality group classification
piping.

»
|
Group D requirements. 1Isolation valves are used with /
i
|
D. Provisions are included to measure a wide range of isotopes ;
1

3 7

pCi/ml to 107
5

1 for liquids from 10~

puCi/ml and for gases «
7

from 10~/ pci/ml to 107> pci/ml. sSample dilution is avail- .
able for grab samples but is not required for in-line

analysis.

E. Provisions are included to measure dissolved hydrogen from

0 to 2000 cc/kg. . |

F. Provisions are included to restrict background levels of
radiation at the PASS sample area such that the sample
analysis provides results with an acceptably small error o

(approximately a factor of 2).

G. Provisions are included to facilitate plant procedures to

identify the analyses required, measurement techniques and j

background level reduction methods. ' »

|

11 Anendment 1 11.B.3-4 August 1981
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H. Chemical analysis capability is provided which can meet
all requirements when exposed to the specified source

texrm.

I. Provisions are included to be able to draw a grab sample
while maintaining ALARA radiation exposures and not

exceéding General Design Criteria 19.

1. Shielding calculations were performed using source
term specified in NUREG 0737 and Regulatory Guide 1.97
Rev 2 (Refer to section II.B.2).

2. A result of the shielding review, piping used for
backup grab sampling in the hot lab sample room area

will be lead wrapped to keep operator doses ALARA.

3. High range portable and fixed survey instruments and
personnel dosimeters are provided to permit rapid
assessment of exposure rates and accumulated

personnel exposure.

J. Design parameters are based on the full range of design

pressure of the reactor coolant system and containment.

K. When plant modifications are completed and procedures are
implemented, testing will be conducted to demonstrate the

ability to obtain and analyze a sample by in-line and grab

sample techniques.

August 1981 II1.B.3-5 Amendment 1 I
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SAMPLE INLET PIPING

Samples are drawn from the following nine points in each unit:
A. RCS hot leg -~ north side of RCS
B. Inlet to letdown system - south side of RCS

c. Safety injection mini flow line - Train A

E. Containment recirculation sump

i

|

!

D. Safety injection mini flow line - Train B ;
|

F. Containment radwaste sump ;
1

1

G. Auxiliary building sumps

1 H. Volume control tank
I. Containment atmosphere via the containment hydrogen control 0
system ;

Isolation valves provide a quality and material classification

break between the sample points and the PASS. N
L

Sample Return Piping

-~

Samples are returned to the following three points in each

unit:

————

A. Containment Atmosphere (via the containment hydrogen control

system) for gas samples only .

B. Reactor drain tank - for post accident liquid samples

I1.B.3-6 August 1981
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C. Equipment drain tank -~ for normal operation liquid

samples

Isolation valves provide a quality and material classification

break between the sample return points and the PASS.

Samplé Station

The PASS is a modular 'system. The valve module is located in

a piping penetration room. All pumps, heat exchangers, valves
and other sources of possible leakage are located in this module.
The radiological and chemical module is located in the auxiliary
building. This contains the in-line isotopic and chemical
analysis equipment. The two modules are connected via short
pipes through a shield wall that separates t?e auxiliary

building from the piping penetration room.
This method of separation provides for:
A, Ease of routing sample piping to and from the PASS

B. Isolation of any leakage during normal and post accident

operation

c. Ability to repair and maintain the spectroscopic and

chemical instruments during normal operation
D. Meeting space requirements in an existing building.

The valve module provides the ability to draw, purge, cool,

degas, circulate, dilute, and route samples in the PASS.

August 1981 I1.B.3~7 Amendment 1
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The radiological and chemical module provides isotopic, gross
gamma, pH, chloride, boron, dissolved oxygen and gaseous
oxygen analysis. kHydrogen analysis is provided by the contain-

ment hydrogen control system.)

Isotopic analysis is provided with a collimated Ge (Li) detector
with at least a 45 day supply of liquid nitrogen. All chemical
detectors have the ability for remote reagent addition and

calibration.

The entire sampling sequence is controlled by a valve sequenc-
ing controller which in turn is run by a pulse height analyzer
(PHA) with extended capabilities. The PHA is operated by a M

technician.

Grab samples are available from the hot lab in either a depres-
surized, diluted or pressurized sample device. Instrumentation
is provided for pressure, temperature and flow measurement.

The radiological and chemical module is provided with sufficient
shielding to maintain ALARA criteria during normal and post

accident operation.

Gas samples will be followed by a nitrogen purge to flush out

remaining gases.

Liquid samples will be followed by a demineralized water purge
followed by a nitrogen gas purge to flush out remaining fluids.
Nuclear cooling water will be provided for sample heat

exchangers.

Instrument air will be provided for pneumatically controlled

valves.

Amendment 1 ' 11.B.3-8 August 1981
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Control Panel

The PASS Control Panel is part of the hot lab PHA computer

system. This is located in a shielded room, adjacent to the

-

hot lab. This includes:

A. The valve control assembly with manual switching capa-

bility for all remote valves, puhps, and instruments
B. Recording devices
c. Mini status board
D. Microcomputer with CRT display

E. In-line instrumentation readout

PASS Operation

The operation of the system is dependent upon communication
between the technician in the hot lab and operators in the control
room. Prior to sampling a specific point, the hot lab technician
verifies with the control room operator that the system

isolation valve is open. This may involve overriding a CIAS

to re-open a valve. The hot lab operator will then initialize
the PHA computer and perform radiological and chemical analysis,‘
directing the sample to a predetéiminea discharge point. Results

will be available on the PHA CRT and on the recorder printout.

‘August 1981 II‘B'3'9 Amendment 1

=

i1




PVNGS LLIR

Meeting Requirements

The process sampling system discussed in FSAR section 9.3.2
1 reflects the addition of the post accident sampling system.

This fulfills the NRC requirements as outlined in NUREG 0578,

NUREG 0737, and Reg Guide 1.97, Rev 2.

f
|
|
‘s

1] Amendment 1 ' I1.B.3-10 August 1981
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‘ E. . Radiation Monitoring . . - e

-

- «* l.. Response of -Process and Area Monitors to severe
. damages; . behavior of detectors when saturated; method
. for.detecting' radiation readings by direct-measure-
ment at detector output (overranged amplifier);
expected accuracy of detectors at different loca-
_tions; use of detectors to determine extent of core

damage. |, RN

'2:' » Methods of determining dose rate inside containment

from measurements taken outside containment. -

’ ¥ -
.

F. Gas Generation

‘ ++.1, . Methods of H, generation during ‘an’ accident; other
sources of gas (Xe, Kr); techniques for venting or

disposal of non-condensables.

2. H, flammability and explosive limit; sources of 0,

in containment or Reactor Coolant System.
(2) Complete Training

The course shall be developed and these personnel shall

participate prior to fuel loading of unit one.

PVNGS Evaluation

(1) Develop Training Program

A course will be developed to train shift technical

advisors and operating personnel through the operations

II.B.4-3




(2)

- Managers ‘and technicians in the Instrumentation and Control

PVNGS 'LLIR

chain to the licensed operators in .the use of inétal}ed
plant systems to control or mitigate an accident in.which
the core is severely damaged. - The training program will
include 'the topics suggested in the H.R.. Denton letter of
March 28, 1980. - . ‘<.

(I'& C),‘radiation protecfion and chemistry sections will
receive training commensurate with their responsibilities
that meets, the requirements of the H.R. Denton letter of
March 28, 1980.

Complete Training

The above training will be completed prior to full power

operation.

“
@t
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II.E SYSTEM DESIGN. .. _.. . . . PR

o
A e sl T

II:E.1.1- AUXILIARY.FEEDWATER SYSTEM EVALUATION -

- ' NS ' .
Vet o bhan 2 Cowmoe, e P )

Position‘
i v g T T TR

The Office of Nuclear Reactor Regulatlon is requlrlng reevalua-

tién of"the’ auxlllary feedwater (AFW) systems for all PWR

operatlng plant"llcensees “and operatlng 1lcense appllcatlons.

LI
. < . o Ly . R
B | ‘ D™ . g « — -
e . . . Fe

This- action" 1nc1udes.
N A "“"\ 'Y Pae b et e a Y e ':' ”

(1) Perfofm a 51mp11f1ed AFW system rellablllty analy51s that

=

" uses event-tree and fault-tree loglc technlques to

determlne the potent}al for AFw system fallure under
'“avagieus 1oss"efimeln:feedwater-tran51ent condltlons.
) Particular emphasis is given to determining potential
‘ failures that could result from human errors, common
causes, single-point vulnerabilities and test and

maintenance outages;

(2) Perform a deterministic review of the AFW system using
the acceptance criteria of Standard Review Plan
Section 10.4.9 and associated Branch Technical Position

ASB 10-1 as principal guidance; and

(3) Reevaluate the AFW system flowrate design bases and

criteria.

PVNGS Evaluation

An auxiliary feedwater system review was conducted on August 21

O and 22, 1980, and included NRC participation.

II.E.1.1-1
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This review included a review of the PVNGS Auxiliarthéedwater
System Reliability Analysis. A transcript of this review was
provided to NRC on October 17, 1980. Responses to open 1tems‘

of the review were prov1ded to NRC on March 6, 1981.

LAY

The PVNGS Aux111ary Feedwater System Rellablllty Analy51s was
performed in response to the NRC letter of March 10, 1980 from
D. F. Ross, Jr., to All Pending Operatlng License Applicants of
Nuclear Steam Supply Systems De81gned by Westlnghouse and
Combustlon Englneerlng ‘The f1na1 analysis was submitted to
the NRC by 'APS letter dated February 10, 1981 from “

E.E. Van Bruht, Jr.,‘to Director of Nuolear Reactor Regulation.

]
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Essential systems are those systems critical to
ensure the capability to mitigate consequences of
accidents, ,to ensure the, integrity of the reactor
coolapt pressure boundary and to ensure the capa-
bility to shut down the reactor and maintain it in

a safe shutdown condition. . Table II.E.4.2-1 lists

. essential systems penetrating the PVNGS. containment.

No essential systems are functionally isolated by a
containment isolation actuatign‘signal (CIAS) with
the exception of the hydrogen control system, as
cla531f1ed in the table. This system is not
1mmed1ate1y requlred for acc1dent mltlgatlon. The
1solatlon valves can be manually opened from the

control room as part of the hydrogen recombiner

startup procedures.

Non-essential systems penetrating the PVNGS contain-
ment are listed in table II.E.4.2-2. Non-essential
systems are automatically isolated by a CIAS with

the exception of the following systems:

A. Those containing locked closed valves or

flanged closed connections.
B. Main steam and feedwater -

C. Steam generator blowdown and blowdown sample

and safety injection drain

D. RCP seal injection and CVCS:charging

II1.E.4.2-3
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* The main steam and- feedwater systems, while not
‘essential, aid in heat‘rémoval during a small LOCA.
- These systems should not, “therefore, be isolated by

a CIAS generated on low pressurizer pressure. The

steam and feedwater'systems are isolated for a main

-steam line break by a main steam isolation actuation -

signal (MSIS) on high containment pressure (5 psig)

. or low stedm generator pressure (870 psig).

. fhe steam generator blowdown»and blowdown sample
systems are isolated by either 5 MSIS, auxil%ary
feedwater'%ctuation‘signal (AFAS) or a §afety injec-
.tion aCtuafioﬂ‘sigﬁal (SIAS): The safety injection
drain is isolated on a SiAS."Plant parametérs which

generate SIAS also generate CIAS.

It is desirable to leave RCP seal injection and cves

charging paths open to provide additional core pro-
tection after‘an aééiaent in whicﬁ offsite power

is available. 1In addition; fhe charging pumps can

be transferred to emergeﬂcy power at the discretion
of the operator in the event that offsite power is
lost. Conversely, it is undesirable to lose charging
or seal injection capability during normal operation

due to an inadvertent CIAS. The potentiél release of

- IIOEO4.2-4
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.. fission.products .through the penetration .is not a

concern for the following reasons:

(1) Flow is into the‘dontainmeﬁt?aﬁd&Rcs.

- (2) * Check valves:inside the containmént”ﬁreveﬁt

«+ backflow’ éut of the -containment if thHe charging

B I

pumps stop: = 7 - ¢ - - . -7

(3) The connecting portions of the CVCS outside of
containment are designed to Safety Class 2,
Seismic Category I standards and have design
pressure well in excess of containment desiqn

pressure.

(4) The operator has the capability of isolating
these lines if continued charging or seal injec-

tion proves to be unnecessary.

Override of a CIASKsignal‘is available for each con-
tainment isolation valve vié the control switch for
that valve. Resetting of a CIAS, does not result in
the automatic opening of containment isolation valves.
Reopening requires operator actioh for each valve and

does not compromise the containment isolation signal.

Item 1 above identifies 5 psig as the containment

setpoint pressure that initiates containment isola-
tion. Calculations are in progress confirming that
the trip setpoint represents the minimum value com-

patible with normal operating conditions.

I1.E.4.2-5
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Containment power access purge isolation valves

satisfy the operability criteria ‘set forth in Branch

Technical Position CSB 6-4. .

As stated in item 1 above, both the power access
purge and the refueling purge isolate on high con-

tainment purge radioactivity.

II.E.4.2-6
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' II.F INSTRUMENTATION AND CONTROLS

II.F.1 ADDITIONAL ACCIDENT-MONITORING INSTRUMENTATION

A human factor analysis will be performed to ensure that the
displays and controls added for additional-accident accomplish 1

this monitoring do not increase the potential for operator

error (see section I1.D.1l).

II.F.1l.1 ATTACHMENT 1, NOBLE GAS EFFLUENT MONITOR

Position _
Noble gas effluent monitors shall be installed with an extended
range designed to function during accident conditions as well
as during normal operating conditions. Multiple monitors are
considered necessary to cover the ranges of interest.

(1) Noble gas effluent monitors with an upper range capacity

5

of 10~ pCi/cc (Xe-133) are considered to be practical and

should be installed in all operating plants.

(2) Noble gas effluent monitoring shall be provided for the
total .range of concentration extending from normal condi-
tion (as low as reasonably achievable (ALARA)) concentra-

5 pCi/cc (Xe-133). Multiple

tions to a maximum of 10
monitors are considered to be necessary to cover the
ranges of interest. The range capacity of individual

monitors should overlap by a factor of ten.

PVNGS Evaluation

FSAR section 11.5 provides detailed descriptions of the effluent 1
‘ monitors installed at Palo Verde Units 1, 2 and 3. This includes

August 1981 IT.F.1-1 Amendment 1
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the additional monitors that have been added specifically to
address the NUREG-0737 and Reg Guide 1.97, Rev 2 requirements

for radiation monitoring.
A. Wide-Range Effluent Monitor

In order to cover the dynamic range required, a normal range
monitor is used with a high range monitor. One decade is used
for overlap when switching between monitors. Both monitors
sample using controlled isokinetic flows. Their combined range

is 10-6pci/cc to 10™°

pCi/cc. These monitors are located on the
plant vent, main condenser/gland seal exhaust, and the fuel
building vent. In addition to noble gas monitoring capability,
these instruments have separate particulate and iodine sample
chambers for both the low and high range, and use charcoal
cartridges in conjunction with a portable pump. All cartridges
will be removed to the counting laboratory for gamma spectrum
analysis. High range monitor iodine samples are provided with

a lead shield. Procedures will be developed to define ALARA

concepts for removal, transport and analysis. These monitors

have complete digital readout and control from the Health Physics

Office and the main control room. The high range monitors
automatically switch to a new particulate/iodine cartridge pair
when the current éartridge reaches a preset radiation level.
Filter materials used minimize absorption of noble gases.
Samples are preconditioned as necessary to assure accurate

results without damaging the sample assemblies. Each monitor

2

Amendment 1 II.F.1-2 August 1981
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is controlled by a remote microprocessor. This microprocessor
is linked by a "daisy chain" to a minicomputer which provides
multiple informational displays on request by the operator.

A dedicated alarm status line is maintained on the CRT display.
This status line does not move with each change of CRT displays.
Thus alarms are provided regardless of the status of the
displays in the Health Physics Office and Main Control Room.
Monitors are provided with an open structural construction
that provides'for easy maintenance and good heat dissipation.
Backup battery power is provided to assure confinued micro-
processor memory during a loss of external power sources.
Multiple detectors are used to achieve the dynamic range
required. Hard copy readouts are available from dedicated

printers in the Health Physics office and the control room.
B. Main Steam Line Monitor

One area monitor with a collimating lead shield is mounted
adjacent to each main steam line in the Main Steam Support
Structure. These monitors measure direct dose rates from the
main steam line to identify efflﬁent from the atmospheric dump,
main steam relief valves, and auxiliary feedwater pump discharge.
An extra 2 inches of shielding is placed on the containment side
of the detector shield. There are a total of 4 detectors with
one remote microprocessor for each 2 detec?ors. The ion chamber

7

covers a range from lmr/h to 10'mr/h. The microprocessor is

linked by a "daisy chain" to a minicomputer which provides

August 1981 II.F.1-3 Amendment 1
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multiple informational displays at the request of the operator.
Alarms are provided regardless of the status of the displays

in the Health Physics Office and the Control Room. Hardcopy

Physics Office and the Control Room. Backup battery power is
provided to assure continued microprocessor memory during a loss
of external power sources. The detector is designed to operate

readouts are provided from dedicated printers in the Health {
:
I
j
|
J
|
in a post-accident environmental condition with a background |

|

of 10 R/h.
C. Meeting the NRC Requirement

These monitors operate in conjunction with the other monitors as

discussed in FSAR section 11.5 and fulfill the requirements as

II.F.1.2 ATTACHMENT 2, SAMPLING AND ANALYSIS OF PLANT EFFLUENTS
Position

Because iodine gaseous effluent monitors for the accident con-
dition are not considered to be practical at this time,

capability for effluent monitoring of radioiodines for the

outlined in NUREG 0737 and Regulatory Guide 1.97, Rev 2. »
|
|
1
{
accident condition shall be brovided with sampling conducted j

by'adsorption on charcoal or other media, followed by onsite

laboratory analysis. . |
|

PVNGS Evaluation j

PVNGS response to this item is included in the evaluation of

section II.F.l.1 requirements.
®

Amendment 1 II.F.1-4 August 1981
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II.F.2 INSTRUMENTATION FOR DETECTION OF INADEQUATE CORE COOLING

Position

Licensees shall provide a description of any additional instru-
mentation of controls (primary or backup) proposed for the

plant to supplement existing instrumentation (including primary
coolant saturation monitors) in order to provide an unambiguous,

easy~-to-interpret indication of inadequate core cooling (ICC).

A description of the functional design requirements for the

system shall also be included. A description of the procedures
to be used with the proposed equipment, the analysis used in
developing these procedures, and a schedule for ihstalling the

equipment shall be provided.

PVNGS Evaluation

(1) PROCEDURES TO DETECT AND RECOVER FROM CONDITIONS LEADING

IO INADEQUATE CORE COOLING

Emergency procedures are being developed which will pro-
vide the reactor operators with directions to detect and
recover from conditions that could lead to inadequate
core cooling and will be in place prior to fuel load.
These procedures will be prepared by the NSSS vendor.

The procedures will be listed in FSAR sgction 14.2 later.

(2) INADEQUATE CORE COOLING INSTRUMENTATION

Inadequate core cooling monitoring requirements can be met

By appropriately measuring and displaying margin to saturation,

August 1981 II.F.2-1 Amendment 1
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‘ ”

reactor vessel water level above the core, and reactor core

exit temperatures. 1In order to accomplish these functions,

the PVNGS Unit 1, 2, and 3 design will utilize three
instruments: (1) The Subcooled Margin Monitor to measure
saturation/superheat margin, (2) The Heated Junction Thermo-
couple System to monitor level/temperature in the region

of the upper portion of the reactor vessel, and (3) Core

Exit Thermocouples to measure the teﬁperature of the reactor

coolant as it leaves the reactor core.

The Subcooled Margin Monitor is an instrument which indicates

the degree of subcooling and superheat in the reactor coolant
either in terms of temperature or pressure. The system is
designed as a two-channel system, each channel measuring w

four points within the reactor coolant system as follows: (

Reactor Coolant Piping Hot Leg Temperature (1)
Reactor Coolant Piping Cold Leg Temperature (2)

Pressurizer Pressure (1)

The range of the Subcooled Margin Monitor is increased by
incorporation of signals from the Heated Junction Thermo-

couple System and the Core Exit Thermocouples such that

the instrument can also calculate and display degrees

superheat.

The Heated Junction Thermocouple System monitors liquid

in the region above the core. Redundant strings of m

Amendment 1 II.F.2-2 August 1981
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II1.K.3.17 REPORT ON OUTAGES OF EMERGENCY CORE COOLING SYSTEMS
LICENSEE REPORT AND PROPOSED TECHNICAL SPECIFICATION
CHANGES

Position

Several components of the emergency core cooling (ECC) sfstems
are permitted by technical specifications to have substantial
outage times (e.g., 72 hours for one diesel-generator; 14 days
for the HPCI system). In addition, there are no cumulative
outage time limitations for ECC systemg. Licensees should
submit a report detailing outage dates and lengths of outages
for all Ecc.systems for the last 5 years of operation. The
report should also include the causes of the outages (e.gq.,

controller failures, spurious isolation).

PVNGS Evaluation

Arizona Public Service Company will submit a plan for data
collection of outage dates and lengths of outages for ECC

systems prior to fuel load of Unit 1.

IT.K.3.17~-1
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IT.K.3.25 EFFECT OF LOSS OF ALTERNATING-CURRENT POWER ON
PUMP SEALS

Position

The licensees should determine, on a plant—specific basis, by
analysis or experiment, the consequences of a loss of cooling
water to the reactor recirculation pump seal coolers. The pump
seals should be designed to withstand a compiete loss of
alternating-current (ac) power for at least 2 hours. Adequacy

of the seal design should be demonstrated.

PVNGS Evaluation

Refer to CESSAR Appendix B, Item II.K.3.2.5. In addition, the
reactor coolant pump normal cooling water system: (nuclear

cooling water system) is backed up by the essential cooling

water system to supply cooling water to the seals during loss

of ac power. On loss of ac power the nuclear cooling water
pumps will stop, but the redundant essential cooling water
system, powered from the Class IE redundant power supplies, is
available to supply the reactor coolant pump seals with cooling
water. The essential cooling water system is described in the

PVNGS FSAR Section 9.2.2.

A C-E test program was conducted to determine the effect on the
reactor coolant pump seals due to a loss of component cooling
water to the pump seal assembly. The test results demonstrate
that the pumps will continue to operate for extended periods

without exceeding desigﬁ seal leakage limits and seal

August 1981 IT.K.3.25-1 Amendment 1
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temperature limits. It has been shown that the System 80 reactor
coolant pumps are capable of operating without component cooling

water for 30 minutes without sustaining damage to the pump

thrust bearings.

August 1981
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‘ ' (d) Remote interrogation of systems producing meteoro-
logical data and effluent transport and diffusion

AY

elements.

PVNGS Evaluation

(1) Comply with 10CFR50 Appendix E

The PVNGS Emergency Plan submitted with the FSAR complies
with Appendix E, “Emergency Facilities" to 10 CFR Part 50
and to Regulation Guide 1.101 as discussed in FSAR Sec-

tion 1.8.

The Arizona Division of Emergency Services is currently
preparing a comprehensive emergency response plan for
fixed nuclear facilities which will incorporate actions
‘ to be taken l;y levels of government within the State of
Arizona. This plan is expected to meet the essential
elements of NUREG-75/111 and is expected to be forwarded

to FEMA for review prior to fuel loading of Unit 1.

(2) Comply with NUREG-0654

|
The PVNGS Emergency Plan is currently being revised and
updated to address the emergency planning criteria
| contained in NUREG-0654, including the means for providing
‘ prompt notification to the public, staffing for emergencies,
and an upgraded meteorological program. The comprehensive
emergency response plan for fixed nuclear facilities cur-

rently being developed by the Arizona Division of Emergency .

II1.A.1.1-3
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Services is expected to address the emérgency planning

criteria contained in NUREG-0654.

(3) Conduct Exercise

Prior to fuel loading of Unit 1, an emergency response

——— e R

exercise will be performed. The Arizona Division of

Emergency Services will be invited to participate and

major elements of both the PVNGS Emergency Plan and the

state emergency response plan for fixed nuclear facilities

will be tested.

(4) Meteorological Data

e

The PVNGS meteorological system is designed to satisfy all
requirements set forth in Regulatory Guides 1.23, Rev. 1; ‘

It will consist of two independent towers, sensors, signal
conditioning, amplifiers and processing systems with backup

power source. The system includes a highly reliable digital

transport estimates. Additionally, auxiliary analog
information is recorded for all parameters monitored in

|
!
|
|
|
|
data processor system to develop real time dispersion and !
' l
|
|
!
each independent system locally. /

Real time vaiidation of digital meteorological data will J
identify suspect data so that backup data will be used :

based on data reasonability by the comparison percentage

method. .

August 1981
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Data acquisition of the two independent meteorological

system signals may be accomplished for projected dose

calculations, CRT displays and remote data transmission.

The same capability is provided for the nuclear data link.

As independant, redundant and validated signals are used,

the system can assuré a non-availability of 0.01.

Below is a summary table of the sensors used in each inde-

pendent meteorological system to monitor the environmental

parameters, and the common data processing available.

Sensor 195' Wind | 35! Wind Rainfall
Speed and |Speed and | 195' & 35! 35¢ Monitor
wind wind Aspirated |Aspirated |Located
Direction Direction [Temperature|Dewpoint |at Ground
Location Sensor Sensor sensor Sensor Level
Tower
System A | Provided | Provided Provided | Provided | Provided
Tower Not Not
System B | Provided | Provided | Provided | Provided | Provided
Digital
& Analog 35' Ambient
Process- | Provided | Provided only Provided | Provided
ing 195'=-35" AT .

The environmental parameters monitored by each independent
tower system permits highly accurate and reliable meteor-

ological data necessary to cover all data for the Pasquill
stability classes and transport protections needed for ;jthe
PVNGS site.

The auxiliary analog information for each tower system is
provided on analog recorders located at the meteorological

August 1981
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station in the respective tower system equipment trailers.
Analog information for each tower system is converted to
digital data and transmitted by two serial links to the
plant site where the data is reduced to fifteen-minute

and hourly average meteorological parameters, and where all
effluent and environmental parameters are recorded and
available for time histqry displays in the control room,
emergency response facilities, and at external locations.
Serial data is also provided to the radiation exposure
management system to meet the reporting requirements of
Reg. Guide 1.21. 1In addition, the signal is available to
the multi-channel processing system for offsite and projected
dose calculation, technical support center and the emer-
gency operations facility CRT displays.

The models used for providing the estimates of offsite
exposure are:

- . Plume exposure - Class A model will be used with
15 minute average meteorology data for initial
transport and diffusion estimates within
15 minutes following the classification of the
incident.

- Ingestion Zone - Class B model will be used for
relative concentration of the plume emergency
planning zone (EPZ) and ingestion EPZ.

The output of the processor provides graphic displays of 2,
10, and 50 mile graphics with terrain, major population
zones, and a display of environs for radiation monitors
located in the plume EPZ. Capability is provided to view
this display in the Technical Support Center (TscC),
alternate TsSC's, and offsite Emergency Operations Facility
(EOF). Additional capabilities exist to view this display
at selected locations. Supplemental information displayed
will be rain meteorological data, numerical outputs, etc.

1' Amendment 1 IIT.A.1.1-6 August 1981
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The satellite TSC has the same display capabilities as-the main
TSC (see figures III.A.l.2-1 and III.A.1.2-2). BAn analysis will
be performed to determine equipment to be incorporated into the
TSC to monitor and display the status of the affected unit.
Display of data at the TSC will be in accordance with NUREG 0696.
The TSC will be habitable to permit occupancy following a loss
of coolant accident. Monitoring equipment will be provided for
direct and airborne radioactive contaminants to6 provide warning
if radiation levels in the TSC are reaching dangerous levels.
The TSC will havé permanently installed radiation monitoring
and filtered ventilation systems. The nonredundant systems in
conjunction with building shielding will ensure that the com-
bined doses from airborne radioactivity and direct radiation
meet GDC 19. As-built drawings and other appropriate records
will be available in readily retrievable form at the site and

will be accessible to the TsC.

The Palo Verde Nuclear Generating Station Emergency Plan will

be revised to describe the TSC and its function.

C. Emergency Operations Facility (EOF)

An Emergency Operations Facility (EOF) for PVNGS has been
established and will be fully operational prior to PVNGS

Unit 1 operating license. This facility is located outside of
the protected area and occupies approximately 6000 sq. ft. of
the basement floor in the Administration Annex Building (see
figures III.A.1.2-1 and III.A.1.2-4). The EOF provides space
for operations.personnel in support of the TSC. Plant personnel

will be able to evaluate the magnitude and effect of radioactive

August 1981 III.A.1.2-3 Amendment 1
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releases from the plant and recommend appropriate protective “
measures. The EOF will have ventilation isolation capability . }
and be shielded against direct radiation. The facility is -
habitable following a loss of coolant accident. A study will ' {
be conducted to determine analysis and monitoring equipment

required. Display of data at the EOF will be in accordance

with NUREG 0696. Communications with the TSC will be provided.

The EOF provides space for recovery operations followihg an

accident as well as training facilities for the site.

The PVNGS Emergency Plan will be revised to describe the EOF :

and it's functions.

Implementation of these items will be complete before PVNGS

|
Unit 1 fuel load. ”

Amendment 1 IIT.A.1.2-4 August 1981 |
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cooling water system (through the shutdown heat
exchanger) can be detected by installed radiation

monitoring.

c. CVCS Charging and Letdown System

The existing design incorporates all-welded piping.
The letdown system is isolated upon CIAS and SIAS.
Relief valves on the syStem relieve to the equipment

drain tank.

The leakage from the CVCS charging pumps (positive
displacement pumps) and other system equipment is

ALARA as they are hard-piped to drains. The nuclear
cooling water system is monitored for potential

leakage from the CVCS through the letdown heat exchanger

during normal operation.

D. Sampling System

The existing design of the normal sampling system
incorporates "Swagelok" connections, however, the
design will be upgraded to all-welded piping for
sections which would come into contact with highly
radioactive fluids. The system is isolated upon CIAS
and SIAS. Relief valves relieve to the equipment’
drain tank. Leakage from the system is also mini-

mized by the small size of the lines.

The post-accident sampling system will also be

constructed of all-welded piping.

August 1981 II1.D.1.1-3 Amendment 1
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High-Pressure Injection Recirculation (HPSI) “

The design incorporates all-welded piping. Relief
valves 'on the system (external to the containment)
relieve to the equipment drain tank. The vent and
drain lines throughout the system are capped when
not in use. Leakage from the HPSI pump seals and

system valve stems is as-low-as reasonably achievable.

S .

Miniflow connections to the refueling water tank (RWT)
are isolated upon Recirculation Actuation Signal (RAS).
Manual cross over valves to the CVCS are normally

locked shut.

Waste Gas System

The waste gas system is isolated from the contain- ¢ “ ‘
ment upon CIAS. (The normal vent path from the

reactor drain tank (RDT) and the reactor head vent
system is isolated.) By design, the introduction

of highly radioactive fluids to the system is

precluded.

Other systems containing radioactive materials which

are excluded from this program f

(1) Radioactive Waste Drain System (RDS):

The RDS is isolated upon CIAS to ensure the
liquid radwaste system will not become highly

contaminated due to post-transient activities.
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(2) Fuel Pool Cooling System (FPC):

The FPC is normally isolated from potentially
highly contaminated systems (e.g. SI in
recirculation mode) by double, locked shut

isolation valves.

As part of the system testing program, each of the above éystems
is hydrostatically tested to 150% normal operating pressure per
the requirements of ANSI B31.1, Summer 1976 Addendum for ANSI
B31l.1 piping systems, and to 125% normal operating pressure per
the requirements‘of ASME Boiler & Pressure Vessel Code, Sec-

tion III, 1977 Edition, for ASME piping systems.

Leakage from potentially radioactive systems will be maintained
ALARA by testing and maintenance. Required procedures, tests,

and administrative controls will be developed prior to fuel load.

II1.D.1.1-5
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III.D.3.3 IMPROVED INPLANT IODINE INSTRUMENTATION UNDER
ACCIDENT CONDITIONS

Position

(1) Each licensee shall provide equipment and associated
training and procedures for-accurately determining the
airborne iodine concentration in areas within the
facility where plant personnel may be present during an

accident.

(2) Each applicant for a fuel-loading license to be issued
prior to January 1, 1981 shall provide the equipment,
training, and procedures necessary to accurately deter-
mine the presence of airborne radioiodine in areas within
the plant where plant personnel may be present during an

accident.

PVNGS Evaluation

Prior to fuel load, procedures will be developed for determin-
ing airborne iodine concentration. Charcoal cartridges will
be used in conjunction with a portable pump or a fixed vacuum
system. The cartridges will be removed to the counting labora-
tory for gamma spectrum analysis. Procedures will also

define ALARA concepts for removal, transport, and analysis.

PVNGS response to this item is included in the evaluation of

section II.F.l requirements.

"August 1981 II1.D.3.3-1 Amendment 1
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“ (g) layout.of control room, air intakes, containment
building, and chlorine, or other chemical. storage

facility with dimensions:

.., See FSAR Figures 1.2-7 and 6.4-1

(h) control-room $hielding including’radiation streaming
from.penetrations, doors, ducts; stairways, etc: -

shielding study in progress

(i) - automati¢ isolation capability-damper closing time,

- *idamper leakage and area:
closing time = 15 sec.
. o leakaégJ? égro leakagglﬁpy bubble test)
.~ area = 12.6 sq ft
(3) \chlorine detgcpg;s o;’thiq ggsk(local or remote):

. .+« . .redundant in C.R. ventilation outside air
intake plenum; smoke detectors alert operators

for manual operation

(k) self-contained breathing apparatus availagility

(number);

(1) bottled air supply (hours supply):

III1.D.3.4-3
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(n) control-room personnel capacity (normal and

emergency):

review in light of the personnel manning

|

i

PVNGS response to items k, 1, and n are undergoing {
. . |
requirements of section III.A.1l.2. }
]

(m) emergency food and potable water supply (how many
" days and how many people): ’

|
Presently, the PVNGS control room design has’_
emergency food and water supply for 6 people }
for 7 days (within the closed control room). J
- The commitment is being reviewed in response

to ‘NUREG 0696 TSC requirements. 0
(o) potassium iodide drug éupply:

This item is being reviewed in response to
recent "studies which may significantly reduce

‘ " the post-accident iodine source ternms.
(3) Onsite storage of chlorine and other hazardous chemicals:

NOTE: No onsite storage of liquid or gaseous
chlorine. It is stored as sodium hypochlorite

(solid).
(a) total amount and size of container:
hydrogen:

125,000 SCF @ 2200-2450 psi is stored R
in fourteen steel cylinders | : 0

II1.D.3.4-4
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