UNITED STATES OF AMERICA
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GAS AND ELECTRIC- COMPANY » Docket Nos. 50-275 - OL - -
50-323 - OL
Canyon Nuclear Power
Unit Nos. 1 and 2)

AFFIDAVIT OF WALTON L. JENSEN, JR.

TENT INA A
““vvtlA.‘.; "‘ lg

e ———— i ——————————— st s —

Jr., being duly sworn, state as follows:

the U. S. Nuclear Regulatory Commission as a Senior
in the Reactor Systems Branch, Division of Systems

Integration, Office of Nuclear Reactor Regulation.

I am responsible for the technical analysis and evaluation of the

public health and safety aspects of Reactor Systems.

10 (as admitted by the Board in the September 30,
and Order)

The Staff recognizes that pressurizer heaters and associated controls

are necessary to maintain natural circulation at hot stand-by conditions.
Therefore, this equipment should be classified as "components important
to safety" and required to meet all applicable safety-grade des.gr
criteria, including but not limited to diversity (GDC 22), seismic and
e'v1ronmen‘a1 qualification (GDC 2 and 4), automatic initiation (GDC 20),
separation and independence (GDC 3 and 22), quali*y assurance (GOC 1),
adequate, reliable on-site power supplies (GDC 1/) and the single failure
criterion. The Applicant's proposal to connect two out of four of the
heater groups to the present on-site emergency power supplies does not
provide an equivalent or acceptable level of protection.
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‘The pressurizer heaters are part of the normal control system which
regulates primary system pressure. When the pressurizer heaters are
activated, boiling occurs within the pressurizer producing steam whig@
acts to increase reactor system pressure. The reactor ;ystem pressure
may be reduced by operation of the pressurizer sprays which condense

the steam in the pressurizer. (FSAR Chapter 5)

Operation of the pressurizer heaters is required to maintain primary
system pressure for power operation and hot standby. Tests at the
Sequoyah Nuclear Power Plant have demonstrated that the effect of
deenergizing the pressurizer heaters would be gradual depressurization
of the primary system (100 psig/hour). Letter from L. Mills, TVA, to

A. Schwencer, NRC, transmitting the Sequoyah Nuclear Plant Unit 1
special startup test report dated July 29, 1981. (See Attachment B.)

The tests at the Sequoyah Nuclear Power Plant demonstrated that natural
circulation could be maintained without operation of the pressurizer

heaters.,

Failure of the pressurizer heaters to operate would allow the reactor
system to gradually depressurize which, in the absence of any corrective
operation action, would eventually cause automatic actuation of the ECCS.
The capability to provide emergency power to the pressurizer heaters is
available at Diablo Canyon to reduce the number of demands for ECCS to
operate in accordance with Item II.E.3.1 of NUREG-0737 and Item 2.1.1 of
NUREG-0578. SER Supplement 14,
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Cperation of the pressurizer heaters is not required to bring the plant
to cold shutdown whtch is a safe and stable condition. One of the first
actions in operating procedure L-5 for bringing the plant from

hot standby to cold shutdown is to turn off the pressurizer heaters.
Although the procedure requires that the reactor system pressure be tem-
porary held at approximately 400 psig until the RHR system can be activiated
( for which the pressurizer heaters may be utilized) this function could

also be accomplished by control of flow from the charging system. The

plant may be maintained at cold shutdown withiut pressurizer heaters.

Incorrec} operator action following loss of all power to the pressurizer
heaters could cause the reactor system to become saturated so that steam

would form in the top of the feactor vessel and reactor coolant loops.

For plants with U-tube steam generators, such as Diablo Canyon, the high

points of the coolant loops are the U-bends of the steam generator tubes

which are continually covered with secondary coolant supplied by the main

or auxiliary feedwater system, Steam formed in the coolant loops of a

plant of the Diablo Canyon design would be condensed by the steam generators
with no interruption of natural circulation., If sufficient steam were present,
the mode of natural circulation would change from single-phase natural covection
to two-phase ~boiling-condensation. Tests at the LOFT and Semiscale facili-
ties have demonstrated that continuous natural circulation (no interruptién)
will occur at plants equipped with U-tube steam generators in the presence of

steam in the coolant loops as long as steam generator cooling remains available.

Semiscale results are documented in Report No. EGG-SEMI-5507, "Quick Look

Report for Semiscale Mod-2A Test S-NC-2," July 1981. (See Attachment C.)

LOFT results are documented in report No. NUREG CR-1570 "Experimental Data

Report for LOFT Nuclear Small Break Experiments L3-7," August 1980. (See

Attachment D.)
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Although the pressurizer heaters would be expected to be normally available

in a number of anticipated transients and accidents(as they are during
routine daily operations), they are not required to protect the reactor.

As diScussed'in Chapter 15 of the FSAR, reliance is placed on the reactor
proteétion system and the engineered safety features which are designed to
safety grade criterip. It must be recognized that emergency prpcedureghgre
written to present guidance on all bptions available to the cperator for
coping with a plant transient or accident. To do otherwise would be an
unwise limitation of design and operator capability during each event.

FSAR Chapter 15 analyses, in which conservative assumptions on

the unaviiTabi1ity of non-safety grade components are typically imposed
should not be confused with an actual transient or accident during which
{7e operat~ would be expected to make maximum use of ALL available systems,

whether or not they are safety grzde.

The pressurizer heaters are considered “components important to safety"
with respect tc their pressure-control function. This pressure-control
function does not mean it is necessary to meet safety grade criteria for

the reasons summarized below:

(1) The term "important to safety" applies generally to the broad class
of structures, systems, and components addressed in the General Design
Criteria.

(2) "Safety-grade" structures, systems and components are a sub-class of
all those "important to safety."

(3) A1l structures, systems and components encompassed by the term "important
to safety” (including the "safety-grade” sub-class) are necessary to
meet the broad safsty goal articulated in Appendix A to 10 C.F.R. Part 50
of the regulations (i.e., provide reasonable assurance that a facility

“can re-bperated without undue risk to the health and safety of the
public).
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(4) Only "safety-grade" structures, systems and components are rggu*red
for the critical accident prevention, safe shutdown, and accident
consequences n&tigation safety functions identified in Section 111.C
of Appendix A to 10 CFR Part 100. (Testimony by J. Conran at TMI-1

Restart Hearing in response to UCS Contention 14, See Atte-hment E.)

12. The criticai safety functions identified in 10 CFR 100 which must be pro-
vided with safety grade equipment are as follows:
(1) The integrity of the reactor coolant pressure boundary.
(2) The capability to shut down the reactor and maintain it in a safe
shusdown condition, or
(3) The capability to prevent or mitigate the consequences of accidents
which could result in potential offsite exposure comparable to the

guideline exposures of this part.

Operation of the pressurizer heaters and associated controls are not required

to provide any of these critical safety functions and the NRC therefore does

not require them to be safety grade.

13. Contention 12 (as admitted by the Board in the September 30, 1981
Memorandum and Order)

Proper operation of power operated relief valves, associated block valves
and the instruments and controls for these valves is essential to mitigate
the consequences of accidents. In addition, their failure can cause or
aggravate a LOCA. Therefore, these valves must be classified as components
important to safety and required to meet all safety-grade design criteria.
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fhe function of the PORVs at Diablo Canyon is to open at the set pressure
of 2350 psig and retieve pressurizer steam so as to preclude the necessity
of the safet} valves from being opened for mild transients. The set .. . .
pressure for the safety valves is 2485 psig. The PORVs may also be
manually opened by the operator at any pressure below their setroint to _ )
provide abackup means of pressure control in accordance with the operating
procedures. Manual opening of the PORVs would cause them to relieve steam

at the pressure of the reactor system. Reliance is placed on the engineered
safety features to mitigate design basis events rather than the PORV. The

function‘of the block valve is to provide the operator a means to isolate

a leaking or failed open PORV. (FSAR Chapter 5)

Emergency power has been provided to two of the three POKVs and to the three
block valves to reduce the number of challenges to safety valves and ECCS
during operation in accordance with Item I1.G.1 of NUREG-0737 and Item 2.1.1
of NUREG-0578 (see Diablo ( nyon SER Supplement 10).

The PORVs and associated block valves are not required to provide low
temperature protection at Diablo Canyon for the first fuel cycle (see

Diablo Canyon SER Supplement 6 pages 5-3 to 5-7).

Proper operation of the PORVs and block valves is not required to mitigate
the consequences cof any design basis accident. Analyses of design basis

accidents are contained in Chapter 15 of the FSAR.

A failure of the PORV or associated instruments and controls which results
in inability to isolate the flow path through the valve causes the eguivalent
of a-small-break loss-of-coolant accident. The accident would be terminated -
by closure of the block valve. which is an immediate action to be taken by

the operatorr in the event of a small-break LOCA. Even if the block v.lve

——
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d, the capability of the Emergency Core Cooling System

icient to permit safe shutdown of the reactor with no core uncovery
This is demonstrated by analyses contained in Chapter 15

Diablo Canyon FSAR and in Section 3.3 of Volume 111 of WCAP-9600.

Since, a stuck open PORV which is not isolated will not result in damage
to the fuel element cladding, the fission products contained in the fue)
elements would not escape from the core. The only releases to the public
would be from radioactive materials already contained in the primary

This material would include activated corrosion products contained
in the primary coolant and fission products which might have leaked into

nt during operation,

ite doses to the public for a stuck open unisolated POR

failure would be much less than the guidelines of 10

the PORV was to open inadvertently following a smal

system piping, the effect on the reactor system would be
equiy increasing the break size. The effect of an increase in break
size would fall within the spectrum of small-break sizes already anaiyzed
for Diablo Canyon. The small break spectrum is described in Chapter 15 of
the FSAR. Analyses of open PCRVs in conjunction with a small break loss of
coolant accident are contained in Section 4.2 of Volume 111 of WCAP-9600.
(See Attachment G). These analyses demonstrate that opening the PORVs im-
proved core cooling.
The inadvertent opening of a PORV following a large break in the primary
system piping would not significantly affect the consequences of a large
break LOCA since the size of the flow path prcvided bx an open PORV would

not be significant in comparison with that of the break.




block valves would be expected to be
ransients and accidents, these components
are not required to protect the reactor. As discussed in Chapter 15 of the
FSAR,-reliance is placed on the Reactor Protection System and the Engineered
Safety Features, which are designed to safety grade criteria. It must be
recognized that emergency procedures are written to present guidance on ;11
options available to the operator for coping with a plant transient or
accident. To do otherwise would be an unwise limitation of design and
operator capability during such events, FSAR Chapter 15 analyses
in which conservative assumptions on the unavailability of non-safety
o
grade . nponents are typically imposed should not be confused with an actual

transient or accident during which the operator would be expected to make

maximum use of ALL available systems, whether or not they are safety grade.

ck valves are considered "components important to safety
respect to their pressure control function. They are not required to
safety grade criteria for the r2asons summarizea below:

~

he term "important to safety" applies generally to the broad class
of structures, systems, and components addressed in the Genera)l Desigr
Criteria.
Safety-grade" structures, systems and components are a sub-class of
all those "important to safety."”
structures, systems and components encompassed by the term “important
to safety" (including the “safety-grade" sub-class) are necessary to

meet the broad safety goal articulated in Appendix A to 10 C.F.R. Part 50

of the regulations (i.e., provide reasonable assurance that a facility

“can be operated without undue risk to the health and cafety of the

public).
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Oﬁly vgafety-grade" structures, systems and components are required

for the critical accidant prevention, safe shutdown, ind accident

consequences mitigation safeiy function identified in Section 111.C .'

of Appendix A to 10 C.F.R. Part 100. Testimony by J. Conran at T™I-1
restart hearing in response to USC Contention 14. (See Attachment E).

-

25. The Critical Safety functions identified in 10 CFR 100 which mist be pro-

vided with safety grade equipment are as follows:

(1)
(2)

(3)

The integrity of the reactor coolant pressure boundary.

The capability to shut down the reactor and maintain it in 2 safe
shutdown condition, er

The capability to prevent or mitigate the consequences of accidents
which could result in potential offsite exposure comparable to the

guideline exposures of this part.

pProper operation of the power operated relief valves, associated block

valves and instruments and controls for these valves are not required to

provide any of these eritical safety functions and the NRC therefore does

not require these valves to be safety grade.

subcribed and sworn 1o pefore me
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