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PG,  —f— 77 BEALE STREET + SAN FRANCISCO, CALIFORNIA 94106 « (415) 781-4211 + TWX 910-372-6587

J. O, SCHUYLER

VICE PRESIDENT

NUCLEAR POWER GENERATION

September 9, 1983

Mr. Darrell G. Eisenhut, Director
Division of Licensing

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

¢
Re: Docket No. 50-275, OL~DPR-76
Diablo Canyon Unit 1
Safety Evaluation Report, Supplement No. 18

Dear Mr. Eisenhut:

The Diablo Canyon Safety Evaluation Report, Supplement No. 18 (SSER
18), identified items which the Staff considered unresolved. Specifically,
these items relate to final verification of, certain matters including the
completion and/or documentation of some modifications.

PGandE responded to most of the unresolved items in a letter to the
Staff on August 30 and September 6, 1983. At the public meeting with the
staff in Bethesda on September 1, 1983, PGandE committed to provide closure or
status information on the remaining unresolved issues by September 9, 1983.

" A list of all unresolved items identified in SSER 18 is provided in ‘\
Enclosure 1. Enclosure 2 contains PGandE's response to the remaining seven
unresolved items.

Sincerely,

Enclosures
¢cc: R. L. Cloud, RLCA

W. E. Cooper, TES
J. B. Martin, NRC

H. E. Schierling, NRC
F. Sestak, Jr., S&W @@ g
Service List

8309260140 830909 Ty

LB

PDR ADOCK 05000835

R



FERE-D RN TIN AV RIS B




ENCLOSURE 1

This enclosure contains a list of unresolved items identified in SSER No. 18.
This list summarizes each item by the SSER section, SSER page location, and a
closure or status reference.
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ENCLOSURE 1

SAFETY EVALUATION REPORT
SUPPLEMENT NO. 18
STATUS OF UNRESOLVED ITEMS

PAGE NO./ CLOSURE/STATUS
SER SECTION DESCRIPTION COMMENTS DOCUMENT
3.2.1 Containment Annulus Structure
0 Preehand averaging of ‘ C.3-9 Enclosure 2
spectra ( Attachment 1
PGandE letter to
NRC dated 8/30/83
0 20 Hz cutoff frequency C.3-9 Enclosure 2
- Attachment 1
0 Documentation C.3-9 ITR-51, Rev. O
Issued 9/2/83
3.2.2 Containment Interior Structure
0 Documentation C.3-13 ITR-54
(Pending)
3.2.3 Containment Exterior Shell
O AISC code for containment C.3-17 Enclosure 2
penetration analysis ttachment 2
PGandE letter to
NRC dated 8/30/83
0 Bgquipment hatch C.3-17 Enclosure 2
local stress level Attachment 3
PGandE letter to
NRC dated 8/30/82
o Documentation C.3-17 ITR-54
(Pending)
3.2.4 Auxiliary Building
0 Floor slab qualification C.3-22 Enclosure
Attachment 4
PGandE legter to
NRC dated 8/30/83
0 ACI code Enclosure 2

4166a

C.3-22

Attachment 5
PGandE letter to
NRC dates 8/30/83
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ENCLOSURE 1
SAFETY EVALUATION REPORT
SUPPLEMENT NO. 18
STATUS OF UNRESOLVED ITEMS

PAGE NO./ - ' CLOSURE/STATUS
SER SECTION DESCRIPTION COMMENTS DOCUMENT
3.2.4 Auxiliary Building (continued)
o Soil springs Enclosure 2
Attachment 6
PGandE letter to
NRC dated 8/30/83
o Documentation C.3-22 ITR-55
. (Pending)
3.2.5 Fuel Handling Building
o Input from auxiliary C.3-26 Enclosure 2
building to base of fuel Attachment 7
handling building PGandE letter to
’ NRC dated 8/30/83
0 Degree~of-freedom C.3-26 Enclosure 2
reduction Attachment 8
procedure PGandE letter to
NRC dated 8/30/83
o Documentation ITR 57
Rev. 0
Issued 8/02/83
Rev. 1
(Pending)
3.2,6 Intake Structure
o Documentation C.3-29 ITR 58
Rev, 0
Issued 8/10/83
Rev, 1
{Pending)
o Verify slab modifications C.3-28 Enclosure 2

4166a « : -e
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ENCLOSURE 1

SAFETY EVALUATION REPORT

SUPPLEMENT NO. 18

STATUS OF UNRESOLVED ITEMS

4166a

| PAGE N0./  CLOSURE/STATUS
- SER SECTION DESCRIPTION QOMMENTS DOCUMENT
3.2.8 Turbine Building
0 Modeling and analysis C.3-36, 37  Enclosure 2
issues Attachments 9-15
PGandE letter to-
NRC dated 8/30/83
o Documentation C.3-37 ITR-56
. - (Pending)
3.3.1 Large Bore Pipiﬁg and Supports
0 Pipe supports C.3-48 Eaclosure 2
Attachment 16&22
PGandE letter to
NRC dated 8/30/83
Enclosure 2
Attachment 2
o High stress ratios C.3-48 Enclosure 2
support and nozzle loads Attachment 22
PGandE letter to
NRC dated 8/30/83
o Documentation (Piping) C.3-48 ITR-59, Rev, 0
Issued 8/20/83
Rev. 1 (Pending)
o- Documentation (Supports): C.3-48 ITR-60, Rev. O -
Issued 8/18/83
Rev. 1 (Pending)
3.3.2 Small Bore Piping and Supports
o0 Documentation C.3-57 Enclosu:é 2

Attachment 17
PGandE letter to
NRC dated 8/30/83
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SAFETY EVALUATION REPORT

SUPPLEMENT NO. 18
STATUS OF UNRESOLVED ITEMS

PAGE No./ CLOSURE/STATUS

SER SECTION _ DESCRIPTION ~‘ COMMENTS DOCUMENT
3.3.2  Small Bore Piping and Supports (continued)
o Documentation C.3-58 ITR~-61
(Small bore piping) ° Rev, 0
(Pending)
0o Documentation (Supports) C.3-58 ITR-60
- kv. 0 L]
Issued 8/18/83
v ‘ Rev, 1
R (Pending)
3.4.1 Mechanical BPquipment and Supports
0 Qualification of equipment C.3-59 Enclosure 2
. C.3-70 Attachment 4
0 Nozzle-to-pipe interface C.3~66 ITR-67
o Pumps flanges | C.3-69 Enclosure 2

Attachment 24
PGandE letter to
NRC dated 8/30/83

0 Documentation C.3-70 ITR-67
Rev. 0O
Issued 8/15/83
Rev. 1 "
(Pending)

3.4.2 HVAC Bguipment
0 Documentation © Co3-73 : ITR~-31
Rev,. 1
Issued 8/4/83

.0 Documentation C.3~73 ITR-63
(HVAC ducts/supports) Rev. 0 -
~ Issued 8/23/83
Rev. 1’
{Pending)
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ENCLOSURE 1
SAFETY EVALUATION REFORT
SUPPLEMENT NO. 18
STATUS OF UNRESOLVED ITEMS

PAGE NO./ CLOSURE/STATUS
SER SECTION DESCRIPTION COMMENTS DOCUMENT
3.4.3 Electrical Raceways, Instrument
Tubing and Supports
0 (Cable tray qualificatibn C.3-80 Enclosure 2
, Attachment 18
PGandE letter to
NRC dated 8/30/83
0 Superstrut welds C.3-80 Enclosure 2
Attachment 19
PGandE letter to
NRC dated 8/30/83
o Documentation C.3-76 ITR-63
(Raceways/supports) Rev. 0
‘ Issued 8/23/83
Rev. 1
(Pending)
0 Documentation C.3-77 ITR-63
{Tubing/supports) - Rev. 0
Issued 8/23/83
Rev. 1
(Pending)
3.5.1 Soils and Foundations ’
o0 Documentation C.3-83 ITR-58,
(Soils intake structure) ' Rev. 1
: (Pending)
o Documentation (Soils intake C.3-85 ITR~58,
structure - bearing Rev. 1
capacity, etc.) (Pending)
o Documentation (Soils intake C.3-86 ITR-58,
structure -~ sliding) Rev. 1
(Pending) .
o Documentation C.3-83-86 ITR-68
- (HLA soils work) ‘ (Pending)
4166a 5=







ENCLOSURE 1

SAFETY EVALUATION REPORT
SUPPLEMENT NO. 18
STATUS OF UNRESOLVED ITEMS

PAGE NO./ ‘CLOSURE/STATUS
SER SECTION DESCRIPTION QOMMENTS DOCUMENT
3.5.2 Shake Table Testing
(] Documentation C.3-89 ITR-67
" (CAP - equipment) Rev. 0
Issued 8/15/83
Rev, 1
(Pending)
3.5.3 Main Control Bdard
o Staff acceptance C.3-91 Enclpsure 2
Attachment 23
PGandE letter to
NRC dated
8/30/83 and
PGandE letter to
NRC dated 9/6/83
3.6.6 Seismic and Stress Analysis
of Buried Diesel Tanks
o DCP analysis C.3-99 Enclosure 2
Attachment 20
Revised report
sent to NRC;
PGandE letter
to NRC dated
8/19/83
4,2.3 Instrumentation and
Controls Design
© EOI 8018 C.4-11 Enclosure 2
AFWS isolation valves Attachment 21
PGandE letter
to NRC dated
8/10/83
o EOI 8047 - acceptability C.4-12 Enclosure 2
of single relay to Attachment 3

4166a

isolate steam generator
blowdown
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! ENCLOSURE 1
" SAFETY EVALUATION REPORT
SUPPLEMENT NO. 18
STATUS OF UNRESOLVED ITEMS

PAGE NO./ CLOSURE/STATUS
SER SECTION DESCRIPTION . CQOMMENTS DOCUMENT
4.3.2 System Design Pressure/
Temperature and Differential
Pressure Across Power-Operat
Valves '
0 Modifications . C.4-26 Enclosure 2
’ Attachment 6
4.3.5 Jet Impingement Effects
Inside Contairmment
o Documentation . C.4-29 Enclosure 2
Fuel load Attachment 7
requirements
have been
satisfied
4.3.6 Rupture Restraints
o Documentation C.4-32 Enclosure 2
(Cutside containment) Fuel load Attachment 25
' requirements PGandE letter to
have been NRC dated 8/30/83
satisfied’
o Documentation C.432 Enclosure 2
(Inside containment) Fuel load Attachment 25
i requirements PGandE letter to
have been NRC dated 8/30/83
satisfied ’

4166a , -7






ENCLOSURE 2

This enclosure contains information which addresses potential unresolved items
extracted from SSER No. 18. The information provided is considered by PGandE
to resolve these items and is provided for review, as appropriate. '

- Information for each item is provided on an individual attachment.. Each

attachment contains a reference, the identification of the unresolved item,
and a response to the identified item. No further action on these issues is
contemplated by the Project at this time, with the exception of 1) revising or
supplementing the Phase I and II Final Reports at a future date, if
appropriate, or 2) completion of evaluations and/or modification work, and
documentation of said work.
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ENCLOSURE 2
Attachment 1

CONTAINMENT ANNULUS STRUCTURE

20 Hz cutoff frequency

A,

B.

c.

4174a -

REFERENCE

Contaimment Annulus Structure
SER SeCtiOl‘l 302.106’ po Co3"9

POTENTIAL UNRESOLVED ITEM

"It is noted, however, that a frequency of 20 Hz should not be
considered as a frequency in the rigid range without verification.
The Newmark Hosgri spectra approach ZPA at 33 Hz., It is the staff's
position that use of the 20 Hz cutoff frequency for generation of
floor response spectra should be verified and/or justified. With the
exception noted, the results should lead to the acceptance of: the
annulus steel structure if the the program was carried out properly.
The IDVP review will verify the accuracy of the DCP program.* ‘

*The staff considers the 20 Hz cutoff frequency for generation of
floor response spectra an open issue and will require that the IDVP
review verifications and/or justifications provided by the DCP and
include the results of review in future reports.”

x

DCP _RESPONSE ' .

Horizontal stiffness of the annulus steel beingqconsidered rigid by
having a frequency beyond 20 Hz is based on the following rationale:

(1) At the time of the Hosgri evaluation, the NRC Staff and its
consultants, and PGandE and their consultants agreed the
evaluation would be based on the same mathematical models and
analytical procedures as were used for the DDE with certain
specific exceptions. Since no exception was given in the Hosgri
‘report, the Hosgri evaluation of the annulus steel was performed
to the same criteria and using the same mathematical models and
analytical procedures as for the DDE evaluation. For the
annulus structure, this DDE analysis, as described in the FSAR,
was based on the motions of the interior concrete crane wall
without additional amplification. fThus, the horizontal
stiffness of the annulus was considered rigid, i.e., transmit
motion without amplification., This degree of rigidity, as
defined in the FSAR for pipe support structures, systems, and
components is 20 Hz. This same set of assumptions and
considerations was carried forward for the Hosgri evaluation as
permitted by the Hosgri report. )

e






4174a

c.

DCP_RESPONSE (continued)

(é) The annulus steel is a structure specifically designed to

support piping. The stiffness requirements for pipe support
structures for the DDE analysis as well as the Hosgri analysis
is clearly defined in the FSAR and Bosgri Reports as 20 Hz.

This agreed upon criteria, i.e., being considered rigid by having a
fundamental frequency greater than 20 Hz, is entirely reasonable and
appropriate for the safety evaluation of the supported systems and
components for the following reasons:

o

Dominant modes of piping and raceways generally have frequencies
in the 5 to 15 Hz range. These modes are dominant for either or
both of the following reasons. Pirst, the highest amplification
in the horizontal floor response spectra occurs in this range.
Second, the participation factor of the-modes in the 5 to 15 Hz
range are normally higher than those of the higher'modes. 1In
the cases where modes with frequencies g.eater than 15 Hz have
larger participation factors than those of lower modes, the
system is quite stiff which results in considerable inherent
structural capacity.

The strain associated with modes having frequencies higher than
20 Hz is quite small. For example, the natural frequency of a
single mass oscillator is £ = 3.13/¥D, where D is the static
deflection in inches of the mass subjected to a 1.0 g loading
and £ is in cycles per second. The deflection of a 20 Hz
oscillator to a 1.0 g load is 0.0245 inches, which for the span
and size of piping and raceways considered results is a small
strain. A conservative estimate of the acceleration from a
coupled analysis of the annulus steel and the piping or raceway
for modes having a frequency greater than 20 Hz is 3.0 g. The
deflection associated with a 20 Hz mode experiencing 3.0 g would
be approximately 0.064 inches. Such a deflection could not
cause serious problems for raceways or piping and these are the
items supported by the annulus steel.

For conduits or piping where the modes having frequencies
greater than 20 Hz are.combined with lower modes, the effects
are combined by the SRSS. This tends to reduce the significance
of a nondominant mode.. If, for example, thera is one dominant
mode below 20 Hz which produces a stress of 20 ksi and a mode
above 20 Hz which produces a stress of 5 ksi, the combined
stress is 20.6 ksi., Further, if there are four modes below 20
Hz and al) are producing 5 ksi individually, the combined
stress, excluding the higher mode, would be 10 ksi. The
combined stress, including the higher mode, would be 11.2 ksi.
This indicates the increase in stress due to inclusion of the
higher modes causes only a small increase ir the combined .
seismic stress. .
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DCP RESPONSE (continued)

o Piping supports for Diablo Canyon have a stiffness of 20 Hz

which results in a certain amount of toughness above that of

- supports designed on the basis of strength only. A number of
plants designed in the late 60's and early 70's did not have any
specific’'stiffness requirement for pipe supports. Thus, the
design of Diablo Canyon's pipe supports is already more
conservative than typical industry practice for this vintage’
plant.

o The piping and raceway analysis is based on an uncoupled linear
elastic analysis. Tests have demonstrated behavior to be
nonlinear and designs based on linear analysis with traditional
low damping values to be quite conservative. For piping, if the
actual behavior of the supports are taken into consideration, it
is apparent that the linear elastic analysis is a conservative
idealization of the actual behaV1or.{ Twe actual gaps that exist
at some supports are neglected. This results in more of the
actual building motion being transmitted to the pipe than
actually takes place. In reality, the pipe will tend to have
relative movement between the pipe and supports where the gaps
exist, which tends to reduce the input motion into the piping
system and also tends to prevent a resonant condition from
developing. In addition, some supports allow sliding to take
place between the support and the pipe. The frictional behavior
is also neglected, which, if included, would tend to reduce
resonant conditions. The uncoupled analysis using response
spectra as input has been recognized as a conservative approach
when the weight of the supported items is above a few percent of
the supporting structure. In the case of the piping and raceway
systems, the percentage is high, relative to the annulus steel,
Therefore some unquantified margin exists.

When the Hosgri criteria were developed from many and lengthy
discussions between the NRC Staff, PGandE and its respective -
consultants, the above considerations, and perhaps others not
explicitly mentioned, influenced the collective englneerxng
judgment. Engineering judgment is, in fact, necessary in such a
process due to the nature of seismic design. Based on all of the
considerations outlined above, it is concluded that the 20 Hz
criteria for definitions of rigid range for the horizontal response
of the annulus structure is a reasonable and appropriate basis for
evaluation of the piping, systems, and components supported by the
annulus steel.







ENCLOSURE 2
Attachment 2
LARGE BORE PIPING AND SUPPORTS

Buckling criteria (IIVP action)

4174a

A.

B.

c.

REFERENCE
Iarge Bore Piping and Supports

‘SER &ction 30301.4’ pc C.3-48

POTENTIAL UNRESOLVED ITEM

"The IDVP should evaluate and justify the buckling criteria specified
for linear supports, specifically the rise of the Euler .buckling
equation for calculating the critical buckling load for all
slenderness ratios,"

DCP_RESPONSE

The Project offers the following clarification of buckling criteria
used for linear type supports.

Supplementary steel used in Diablo Canyon pipe supports has been
designed to satisfy the requirements of the AISC Manual of Steel
Construction, 7th Edition for the normal and DE load cases. For the

" DDE and Hosgri load cases, a 1/3 increase is permitted over normal

allowables, ‘

For columns with a slenderness ratio (K1/r) less than C, (column
slenderness ratio separating elastic and inelastic buckling

A2Z72E/F,), the AISC assumes failure by inelastic buckling and

limits the allowable stress to a value less than the value that would
be permitted by factoring (2/3) the Euler formula.

By using AISC as a basis for design and review of pipe support
supplementary steel, the Project has accounted for effects that may
cause failure of columns at stress levels below the value predicted

-by the Euler formula. This approach is consistent with industry

practice.






ENCLOSURE 2
Attachment 3

INSTRUMENTATION AND OONTROLS DESIGN

EOI 8047 - acceptability of single relay to isolate steam generator blowdown
" A. REFERENCE ‘

Auxiliary Peedwater System
Sm seCtion 402.3.1' po C.4-12

B. POTENTIAL UNRESOLVED ITEM

"The staff...finds that the use of a single relay to isolate steam
generator blowdown on automatic initiation of the AFWS is in conflict
with the design shown in FSAR Pigure 7.2-1, Sheet 15. Further, the
redundancy, as shown by this figure, typical for all Westinghouse
plants, is consistent with the Westinghouse analysis noted above
which assumes that steam generator blowdown is terminated for those -
events not associated with safety injection. The staff concludes
that the concern identified does represernt a deviation from the
Westinghouse interface requirements to be implemented by the
balance-of-plant design."

"The staff will pursue ékis concern with PGandE to obtain a
resolution of this matter.” .

w

C. DCP RESPONSE

The Staff indicates a concern about "... a deviation from the
Westinghouse interface requirements to be implemented by the balance
of plant design" with respect to the use of a single relay to isolate
steam generator blowdown on automatic initiaticn of the Auxiliary
Feedwater System (AFWS). The specific issue is identified in the
FSAR. Figure 7,.3-47 (Attachment 1) indicates that a single relay
(3AFWP) initiates steam generator blowdown isolation, -while FSAR
giggr:.7.2-1 (Attachment 2) indicates that redundant relays initiate
isolation. ,

The design criteria in the Westinghouse "Steam System Design Manual®,
Rev. 0, Subsection V-8 (Attachment 3), simply requires that, upon
initiation of the AFWS, the blowdown valves will automatically close;
redundant relays are not specified. The PGandE design fully conforms
to the design criteria, using a single relay (3AFWP) to meet the
requirement of automatic closure of the blowdown valves,
Additionally, the PGandE design has been revicwed on various -
occasions by Westinghouse to ensure that the PGandE design conforms
to the criteria., Attachments 4, 5, 6, 7 and 8 illustrate this review
process. Attachments 7 and 8 specifically document that Westinghouse
reviewed the PGande design and concurred that the design with a
single relay meets their steam generator blowdown isolation criteria.

41742 -1-
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4174a

DCP RESPONSE (continued)

This response provides documentation which demonstrates that the
concern identified by the NRC staff clearly does not represent a
deviation from the Westinghouse interface requirements to be
implemented by the balance-of-plant design.

: However, to close this issue in a timely manner, PGandE will install

a redundant relay for steam generator blowdown isolation on auxiliary
feedwater pump start as shown in FSAR Pigure 7.2-1. FSAR Figure
7.3-47 will be updated to reflect the redundant.relay.
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G m;\ PR Syatcms Division ATTACHMENT 3

y STEAM SYSTEMS DESIGN MANUAL

Ny a '
Author .U‘:C.W\D.&ﬂ-\.gw Approvcd "/, / /e Date 27>,

SUBSECTION 8 - STEAN GENERATOR BLOCDORV AXD SAMPLE SYSTEM

»
«

PURPOSE

The ‘steam generator blowdown and sample system is, used in conjunction with
the chemical feed system to control the chemical ccmposition of the steanm
generator shell water within the specified limits (Scccion 4.1 of "General
Design Criteria for Power Plant and Steam Systerms Associated with iuclear
Steam Supply Systems"). The blowdown discharge is normally £lashed in an
atmosphere vented tank and the remaining ligvid drained into the circulatinz
water discharge. This comnstifutes a potential relezse path tc the environ-
ment even though three barriers exist between the fissicn products and the
blowdown, and so a means of monitoring and ccntrolling the blowdown is an
integral feature of the system design.

FUNCTIONAL REQUIREMENTS

To fulfill the two-fold monitor and control purpcse, the system includes
continuous radiological monitoring and chemical anzlyzing, manval sampling,
and protective isclation valving. The usual analyz;ng devices consist of
conductivity cells and manual sample points for ezch steam gereraccr. These
are associated with the control of the individual s:cam generctor water chem
istry. The monitoring function is provided by a radiation monitor wvhich
senses flow from all steam generators. 1f radioactivity is sensed, all dis-
charpe from this system is rontained by closing the various valves anc a
control room alarm is sounded since this is an indicztion that radiocactive
material is prasent in the steam generator secondary side.

SAFETY REQUIREMENTS

The safety aspect mainly centers around the monitoring for redioactivity in
the blowdown liquid. The monitor is to be in operation, with all steam
generators teing sampled, before any blowdown is periormed. .

The part of the systom from the steam gencrators to the isolation valves,
outside of the containment, comprises an extension of the steam generator
boundary. This portion of the system therefore has a safety classification
since it is necessary to the safe shutdown of the plant. The balance of tie
system, downstream of the isolation valves, .does not have this higher clas-
sification since blowdown can be discontinucd for an cmergency cooldown.

The blowdown and sample lines within the containment require reactor coolant
"system missile protection similar to the feed and steam lines to aveid any
intereffcect between a loss of coolant accident and a steam or {ecdwater bre:nn
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« Sectign V-8 ‘ Page 2 of 5 | Date 2/70

SYSTEM DESIGN DESCRIPTION

Figure V-34 shows a system design with one steam generator, although it is
typical for whatever number exists. Additional steam generators would be
in parallel, 2ll feeding samples through a common radiation moaitor., In-
dividual coolers, manual samples, and conductivity reading would be used.

The isolation valve requirements on the lines penetrating the containrent
depend upon individual plant requirements; however, our interpretation of
the usual containment isolation is showa in Figure V-34, vhere the blow-
down and samnle lines have, a manual and an automatic isolation valve im-
mediately outside tne containment.

These automatic valves are of a fail clese desicn, are normally open, and
blowdown is manually regulated witn cie vaive lccated ncar ‘the tiasn tank,
ajtnougu tnrougn control raox manual actioa the automatic valve can be used
to provide an on~ott bloiwdown operation. rmoce with the regulation valive set
for a given rate. The tank 15 veuweu L0 tne atmosphere and the liquid
drained to the discharge canal. A normally clicsed alternate route to the
waste"disposal system is also shoun. Lf fission proauct raieadse into the
steam generators's secoacary siue were to pecur, this connection provides
the abiltiy to drain the steam generatcr coatents after shutdown to enable
corrective mainzenance to be done. The blowdcun tank and lines do not
require special protective radiological shielding.

The sample lines are shown taken off the btloudown lines as close to the
steam generator as practical and brought cut through separate containnment
penetraticns. This is ccnsidered necessary in order to provicde representa~
tive chemical samples and satisfactory racdioactivity contrcl. TFor the
same reasons, tie sample tubing size is expected to be sm2ll in crder to
reduce lagz time. Containment isolation valves are located in the lines
irmediately outsicde tne containmenr. rhe sampie is coolea anc than nas three
patusier paths; one is available ror manual samrlineg in the sampie hood and
sink inside the nuclear‘sample room, tne seconu to a conductivity cell out=-
side the sample room, and the third joins the other stezm gfenerator scmnles
ana goes tnrough a radiation meomiror, ‘ine temperature ana pressure linics
tor the radiatacn monitor are l4vu-f and 150 pounds per square inch guage,
respectively, and the fluid condition must be maintcined belew thiese levels.
The constant flow from the conductivity cells and the radiation mcnitor is
piped back to the blowdoun tank.
o ' ¢
A demineralized water line is shown for the purpose cf flushing the radiation
monitor. 7This will be useful in verifing monitor signals and for sensor
calidbration.

It should be noted that there are four valves per steam generator, two
within the containment and the two ammediately outside. 1f the latter
require repair because of leaks, a plant ccoldown and draining of the
steam generator is required. We rucoomend that high quality seal welded
bonnet valves be specified for these locations, rather than routine ficld-
procurred valves, in order to minimize the possibility of this occurrence.
These valves are marked with an asterisk in Figure V-34.
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CONTROL

Bloudowr rare is under the operator's control using, the v2luwsc near the
blowdoun tapk, although the isolation valves can be uzilized from the
control room for on~oif blowdown control. The isolatica valves on the blow-
down tank discharge are controlled by various automatic signals as well, as
shown in Figure V-35. .

The blowdoun isolatign valves are closed aurematically by one one of these
signals: a signal from the_radiation moniter, a containzen: isolation .
signal, and an initiuting start signal of the auxiliaxzv. fcedwpter system,

The sample isolation valve is automatically closed upon the radiation
monitor signal or by containment isolation. It has an a2dditicenal feature,
“however,. the ability to obtain a manual sample following a rasiation monitor
alarm. This ability is desirable since that means the respeasible stean
generator can be definitely icentified. A manual switch shewn is for this
purpose. it would be located within the sample room and tould override only.
the radiation signal and would not interiere with containment isolation.
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Mr. D. V. Kelly FORI LAY Sy - e
Chief Mechanical Enginccr 2¢ % ¢ 21Ul e g 117
PACIFIC GAS AND ELECTRIC COWPANﬁ BOLNY) 013 to

77 Beale Street
San Francisco, CA 94106
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Dear Mr. Kelly:

PACIFIC GAS AND ELECTRIC COMPANY
NUCLEAR PLANT, DIABLA CANYON SITE
UNITS SUBER 1 AND 2

Criteria Evaluation

Attached is the Steam Syvstems Criteria Compliance document vhich is beine
submitted for vour use and our information, -

[ dad 4
c.»
et
Y
ar.
Ve
LY

Basically, the tabulation states the latest criteria relating to the secondarv

plant design for the Westinghouse Nuclear Steam Supply Svatem, The document
also references applicable design manuals vhich you have in vour possession,
The references explain the criteria in greater detatl, )

We request that vou check vour plant design with the criteria listed for our
information. If your design neets the criteria, vorld vou please intitial

vour verification. Our objective {8 to obtain a dociment for our information in

vhich the column entitled “Verification of Comoliance” is comoleted and ve will
be ‘able to helo you in this endeavor. For the equipcent Westinghouse 4s suppluine,

ve vill sign the verification colum.

¢

The object of the exercise, as far as yvour olant {s concerned. {8 to use thia

data to discover any areas vhich could be potentially troublesome and offer vou

our help {n trying to resolve these difff{culties,






-

" e see e g ¥

D. V. Kelly 2=

Since this is the f{rst {asue we would appreciate any cocments for {mprove-
uent, PFor convenience, vou may wish to {insert this into your Steam Svstenrs
Design Manual, 1f we can be of any help in clarification of criteria, ve
are available for further discussion., When the document {3 completed nlease
forvard a copy for our use and files.

Very truly yours, .

C/
C., Yf Liang

Steam Systens Engife.ring

approved: 4.7 4 2
Jo “'o Dotl’y tt. MaradeY

Pacific Gas and Electric
Project

pTP/dj
Attachnent

cc: D. V. Kelly - 6L, 5A
J. A, Hughes - 1L
R. L, Mellers - 1L







STEAM SYSTEMS CRITERIA COMPLIANCE

ITEM g VERIFICATION
WHBER CRITERIA DESICHN MAMUAL REFERINCE oF COMPLIANCE
— B.2.f Whep oy auxi}iary feed pump starts, the SSDM - Sectioca V-8 »
7 - blowdces and sample yalves automatically Pn‘él of If )
close
3.2,8 tocsl} ';’aﬂzrol is grovlt’hd for all valves in SShM - Section V-7
the zunfiliary fesdwater system which are Page 7 of 1)
operablc from the control room (with the :
urgpt%ca of tha recirculatioa valves)
85.2.h All valves and pumps in 2hs suxiliary SSOM - Sectiom V-7
feedvasor system vhich can be operated Page 7 of 13
from tha control room provide for local
controh to override remote control. When
remoteo ¢catrol is overridden, an annunciator
ahmﬁin the contcol room
B.2.4 Sufficiant instrunentsation and coatrols SSIM ~ Sectfom V-7

sa8eg §T 3o T1 989y

(both lccsal and vemote) allow adequate

Page 7 of 13

monicosing of the suxiliary feedwvater

systoxz otate
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ATTACHMENT S

Octobay 37, 1973
¥ Steas Systes Desigm
Criteris Verificetion

7ils We, 140.000
rcaz 2.0, 33-!-0700-.. .wc 8700

Spplisr Job W, €3000
tait 2 - diadble Canyon Sits
Preject leattar Ne. 1630

ir. Joseph Dorrycott
Yastinghouse Nuclear Znargy Systams
PXR Systems Livisioa

?.0.2ax 338 :
rittsburgh, Pennsylvzais 15230

Dear Mr. Dorrycotts

Plesse find attached a copy of your S5I-3P-13 - “Stsam Systems
Criteria Compliance® seat to us vith your letter X-2233., We find we mest
nost all of the Stexa Systam Critaris but not all., Plesse rsviev our replies

end coument on the acceptability of our systams.

o]
Very truly yours, . ot
9. V. werLy -
Chief Mechanical & Nuolsar Zogiveer
. 1\
, Pyr XK. Laverty . oS
TI0aly/sam §
Attacizent
c0s rile 18.28 -
XXellexs/M, 8P
] ~
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, ATTACHMENT 6

=i
R Prratces W20
RN
rez-2422
F5O-11-PGE~337
8.0, rcx-~-300
Rafs PCT Project latter No. 1630

¥r. D. V. Kslly

Chief Machanical Enginger
PACIYIC GAS AXD XLECTRIC COMP
77 Beals Strest

8an Francisco, CA 94106 !

Dear Xr. hll’l

PACIFIC GAS AXD ELECTRIC COMPANY
MUCLEAR PLANT, DIABLO CANYON S1TR
UNITE XUMBER 1 AXD 2
| Steam Systems Criteria Cocpliance

We have revieved the subject document attached to the referesnce letter with
folloving comentss

i
1. Jtexs A.2.4,'A.2.k and C.1.f are not responded in the document,
Pleass send further information for thess open items whan tbq
are availadble.

2. Itea 7.1.b requires &8 verification to ths plant coupressed air
system electric power supply to ansure that it can be manually -
lcaded on ths emergency power sunply (Diesels) during statiom
blackout,

3. Item B.1.b {ndicates that the cyutu design does not mest ¥
*criteria; please refar to W SSDX Section V-7, Page 3 of 13 for
further eonsideration of the system design.

4 ¢

Vcry truly yours,

.

CYL/d3s Fluid Systezs Desd £

cc: D. V. Kelly 6L 0
J. A. Hughes 1L /Slnu- IL’/
APPROVED
. R Lo Hellers, 2L J. H. Dorrycott, Manager
Pacific Cas and Electric Project
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PGE-5389
weg,ngmuse “’afér Reactor Hoclest Operations Division
ElectricCorporation  Divislons Box 355

. . Pansbucgh Peaneytranis 15230
. . August 3, 1983
J. V. Rocca Ref:1) W 1tr. PGE-2235
Chief Mechanical Engfneer 2) PGE 1tr. 1630
- Pacific Gas & Electric Company _ . 3) W 1tr. PGE-2622

c/o Bechtel Power Corporation " : )
Diablo Canyon Project
45 Fremont Street, 10th Floor, Robm Dz8

San Francisco, CA 94602

Attention: J. J. McCracken

PACIFIC GAS AND ELECTRIC COMPANY
NUCLEAR PLANT, DIABLO CANYON UNIT T and 2
Steam Generator Blowdown Isolation Design Criteria

Dear Mr. Rocca:

As requested by a telephone discussfon, this Tetter is to sunmarize the
documentation of the Westinghouse design criterfa and PGZE implementation for
Diablo Canyon steam generator blowdown fsolation. '

The design criterfa for steam generator blowdown isolation is specified in the
Kestinghouse "Steam Systems Design:Manual®. The scope of design for this area
s the responsibility of the customer/AE, Westinghouse, in our Functional

Diagrams, {dentifies a preferred (by westinghouseg method of implementing this

criteria.

In order to verify implementatfon of this Westinghouse criterfa and other
steam systems criteria, Westinghouse in reference 1) forwarded "Steam Systems-
Criteria Compliance™, SSE-SF-15 to PG&E. The verification sections of
SSE-SF~15 were completed by PG&E. In particular, PGAE verified complfance
with the Westinghouse steam generator bVowdown isolation criterfa in item
B.2.fo The compieted SSE~SF-18 wus forwarded to Westinghouse in reference

2). Hestinghouse documented §ts review- of the completed SSE-SF-15 in .
reference 3?. In particular, Westinghouse had three comments (later resolved)

in reference 3), none of which related to steam generator blowdown fsolation.
Therefore, Westinghouse concurred that the PGLE implementa 3 :
Westinghouse steam generator blowdown {solation criteria.
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- ATTACHMENT 8

fype
» ' AN
: . . &!/‘;

' PGL-5492
Westinghouse Water Reactof Kelaat Dpeialians rsicn
tlectric Cotporation  Diyislons Box 35
Pirrsbargh Penatyivinia 45230
_ September 6, 1983
"3. ¥, Rocea “ Ref: PGE-5309

Chief Muchanical Eﬁgineer-
Pacific Gas & Electric Company
c/o Bechtel Power Corporation

Diablo Canyon Project .
45 Fremont Street, 10th Floor, Room D28 .

San Frencisco, CA 94602
Atten}ion: J. J. McCracken
PAGIFIC GAS AND ELECTRIC COMPANY -

HUCLEAR PLANT, DIABLD GANYON UMITS T and 2
Steam Generator Blowdown Isolation

Dear Mr, Rocca:

The referenced letter described the documentation of the Westinghouse design
criterfa and the related Pacific Uas & Electric (PGAE) implementation for
Dfablo Ganyon steam generator blowdown isolation, To provide further
clarification, the Westinghouse critarfon for steum generator blowdowm
isolation is “The blowdown isnlation valves are closed autnmatically by one of
these signals: a signal from the rodfation monitor, a contafnment fsolation
signal and an initlating start signal of the aux{liary feedwater system" (Stesm
Systems Design Hanual, WCAP 7457, February, 1970), The Hestinghouse criterfon
does not re?ufre redundancy. The PGRE design for Dlablv Canyon steam

nerator blowdown isnlation, as shown §n Figure 7.3~47 of the Diablo Canyon

SAR meets this criterion,

Very truly yours,
WESTIHGHNUSE ELELTRIC CORPORATION

| <:fJohh €. Hoebel, Manager

Pacific Gos and Electric Projfect

JH/rce/2979D

¢c: J, V. Rocca - L
J. E. Wurphy (H San Francisco Offfce) 1L

. J. 8B, Hocﬁ L

B, S. Lew | 1L






ENCLOSURE 2
Attachment 4

MECHANICAL EQUIPMENT AND SUPPORTS

Qualification of equipment

A,

B.

c.

4174a

Mechanical Bquipment and Supports
SER SeCtiOn 30401.1' po C.3~59

POTENTIAL UNRESOLVED ITEM

“However, Table 2.3.1-1 of the DCP Phase I Final Report shows that
the following equipment is not qualified for the nozzle loads:

(1) Boric acid tank ‘ '
(2) CCW heat exchanger

(3) CW pump lube o0il cooler

(4) Diesel generator )

(5) Diesel transfer filter

(6) Waste gas compressor®

DCP ‘RESPONSE

., The above camponents are qualified for the nozzle loads except for

the boric acid tank and diesel generators which are currently being
reviewed to determine the acceptability of current nozzle loads.

The Projeét is scheduled to complete all equipment modifications and
qualify all equipment for final nozzle loads and seismic spectra by

~ October 7, 1983.
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ENCLOSURE ?
Attachment 5
INTAKE STRUCTURE

verify slab modifications in the intake structure

A.

B.

c.

4174a

ane

REFERENCE

Intake Structure

POTENTIAL UNRESOLVED ITEM

"No significant slam pressures were noted from these tests on either
the curtain wall or the floor’'of the pump compartment, provided that
the top deck slab was modified. The slab was modified by .providing a
nonstructural fillet between the front curtain wall and the underside
of the top slab and modifying the forebay access manhole to prevent
air leakage. These modifications will be verified by the Ipve."

DCP_RESPONSE

The modifications to the deck slab and the access manholes are
complete for Units 1 and 2. A field examination of the modifications
was performed by Engineering. General Oonstruction has inspected the
modifications and is preparing as-built documentation in accordance
with Project procedures. .







' v ENCLOSURE 2
: : Attachment 6

SYSTEM DESIGN PRESSURE/TEMPERATURE

}\ND DIFFERENTIAL PRESSURE ACROSS

POWER-OPERATED VALVES

Modifications

A, REFERENCE
System Design Pressure/Temperature and Differential Pressure. Across
Power-Operated Valves
SER Section 4.3.2, p. C.4-26 C T

B. POI'ENTIAL UNRESOLVED ITEM

*PGandE is to complete mod1f1catxons to systems. The staff will

conf:u:m that any modifications required in safety-related systems to -

satisfy pressure/temperature rating and power-operated valve
operability under proper differential pressure conditions are
implemented.*

c. DCP RESPONSE

Eleven modifications to safety-related systems are required to
satisfy pressure-temperature rating and power-operated valve
operability under differential pressure conditions. Of these eleven
modifications, five are completed. Four more will be campleted by
September 23, 1983. One, concerning the auxiliary feedwater pump

drive turbine overspeed trip setting, cannot be completed until steam

is available during startup testing. The final modification concerns
replacing operator gearing for FCV-37 and -38. The delivery date for
the new gear sets is not known at this time,

4174a -1-
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ENCLOSURE 2
Attachment 7

JET IMPINGEMENT EFFECTS

Jet impingement effects

4174a

A. REFERENCE

B.

c.

Jet Impingement Effects
SER Section 4.30503' Po C.4-29

POTENTIAL UNRESOLVED ITEM

"The staff finds that the DCP has not as yet demonstrated, nor has
the IDVP verified, that possible jet impingement loads were
considered in the design and qualification of safety-related piping
and equipment inside containment. This is, therefore, considered an
open safety issue whose resolution will be reported in a supplement
to the SER. The staff, therefore, considers the DCP and IDVP efforts
reported so far, acceptable only for meeting the requirements for
fuel load authorization.®

DCP RESPONSE

The DCP Response provides a discussion of the treatment of jet
inmpingement and other pipe break dynamic effects in the Diablo Canyon
Plant design. Provided will be a discussion and explanation of the
FSAR commitment as well as a discussion of those aspects of the plant
design which provide protection against the potential effects of jet
impingement. The specific areas include layout separation, pipe whip
restraint design, concrete structure design, piping system quality
considerations, and seismic design.

As discussed in Section 3.6 of the FSAR, separation, restraints, and
the inherent barrier effect of containment structures were utilized
in accounting for the dynamic effects, especially pipe whip, of
postulated pipe breaks inside containment. However, the application
of this methodology since 1970 did not, in all cases, lend itself to
trackable, checkable criteria and implementation documentation, nor
were they required. This resulted in a finding by Roger F. Reedy
(EOX 7002) and, in response, the initiation by the Project of a

rigorous analysis program. This program significantly exceeded FSAR '

and other licensing requirements for jet impingement considerations
and was intended to verify and document compliance with these FSAR
commitments on the treatment of design-~basis, high-energy line breaks

"inside containment. .







4174a .

c.

DCP RESPONSE (continued)

The criteria of this verification program exceeded the requirements
of the PSAR as a result of a Project decision to use selected current
NRC/industry guidelines on pipe break as screening criteria. This

- decision was based upon guidelines which were readily available and

familiar to the people involved, thereby minimizing the need for
extensive retraining. These criteria are set forth in DCM M-65, "Jet
Impingement Analysis Criteria for Inside Containment,® and the
resulting £indings have been documented in accordance with MEP-1,
"Engineering Procedure for the Analysis of Jet Impingement Effects
Inside Containment." These results have shown that the plant design
fulfills the commitment made in the FSAR and generally satisfies the
more recent requirements. .

1.0 FSAR COMMITMENT ON JET IMPINGEMENT

The commitment made in the FSAR is primarily concerned with pipe
whip and jet thrust reaction forces and limits the consideration
of jet impingement effects other than by layout to only
"containment internal structures® as defined in FSAR Section
3.8. This is consistent with contemporary Westinghouse guidance
as set forth in the 1970 version of SS1.19, which, in Section
3.7, sinply states:

"The discharge of reactor coolant from a reactor coolant
pipe rupture is accompanied by jet forces and
pressurization associated with expansion of the steam-water
mixture. The containment, containment systems, and
engineered safequards are provided to limit the consequence
of such a rupture and must not be jeopardized by structural
failures induced by these consequential jet and pressure
loadings. This is assured by designing the walls and roof
of the reactor compartments to withstand the resultant
forces, thereby preventing their collapse and damage to the
above mentioned essential systems."

This commitment is also consistent with the position taken by
other plants built in the same period as Diablo Canyon and is
supported by a number of statements made throughout FSAR Section
3.6. Section 3.6.1, in discussing the general criteria for
piping inside containment, specifically states that the "fluid
discharge from ruptured piping (will) produce reaction and
thrust forces in the piping systems.®”™ These are the only
"consequential effects of the pipe break itself" which are
stated to "have been considered in assuring that the general
criteria and performance of engineered safety systems are
satisfied."® -







[\}

4174a

O - 0

C. DCP RESPONSE (continued)

Similarly, the discussion, in FSAR Section 3.6.2, of the
specific criteria applied when considering breaks in the primary
reactor coolant loop piping generally limits itself to the
manner in which these blowdown reaction forces have been
accounted for in the analysis of the RCS piping, supports, and
restraints. This is the only dynamic pipe break effect
mentioned in the discussion of reactor coolant pressure boundary
integrity in PSAR Section 5.2.1. Pipe whip is briefly mentioned
in Section 3.6.2, but only as it affects equipment support
structures. This is addressed simply by stating that the .
protection of these structures *is accamplished by separation of
equipment and piping, or by providing pipe restraints to prevent
the formation of a plastic hinge mechanism. . . . Small pipes
are assumed to cause no significant damage to equipment
supports.® The FSAR has no requirement that jet impingement as
a result of a loop break be considered in the design or analysis
of the supports, restraints, or attached piping. :

However, that such a "jet dynamic force will result from any of
the" reactor coolant system pipe breaks postulated has been
noted in Section 3.6.2,'but it goes on to state that "structural
barriers and physical separation by plant layout have been used
in the design to limit the effects of impingement. Where
necessary, the jet forces resulting from the pipe break . . . on
structures are calculated . . . (and) were considered in the
structural design." This is consistent with the discussion of
FSAR Section 3.8 as it applies to containment internal
structures only. The design loads and loading combinations
given for these specifically-defined structures explicitly
include jet loads; such loads are, however, not included among
those to be considered for the exterior shell and base slab.

For other piping inside containment, Section 3.6.3 specifically
states in the opening sentence that the “"containment and all
essential equipment within the containment . . . have been
protected against the effects of pipe whip resulting from
postulated rupture of piping.* This is the only resultant
effect considered for such breaks, and phrases such as "large

. piping must be restrained so that . . .," "in the unlikely event

that one of the small pressurized lines should fail . . ., the
piping is restrained or arranged to meet the following

-requirements . . .", "restraint(s) on the lines are necessary in
-order to prevent impact on and subsequent damage to the

neighboring equipment or piping®, and "where the requirements as

"outlined above cannot be satisfied by judicious routing of the

piping, pipe vwhip restraints are designed and located as
outlined below . . ." appear throughout this section. There is
no indication that the protection of other piping systems from
jet impingement is required. The statement "blowdown forces and
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DCP RESPONSE (continued)

*

2.0

jet impingement forces due to the postulated piping breaks on
lines in the containment (other than the reactor coolant loops)

- were calculated from, the formula Pg = 1,26 PoA," simply

provides the thrust force from those lines postulated to break.

The only other reference to jet impingement occurs in PSAR
Section 8.3.1.4.10.3, which states: ;

“The protection of Class lE equipment and cables from pipe
whip and jet impingement has been studied (see Section
3.6A). All Class 1E cables and equipment are protected
from damage caused by these hazards."

_Although Section 3.6A is only applicable outside containment,

the results of the recent jet impingement analysis indicate that
the intent of this statement is also met inside the contaimment,
based on the original scope and plant operating scheme.

DESIGN BASIS AT DIABLO CANYON

*The following subsections provide inforfnation on the design

bases utilized at the Diablo Canyon plant.

2.1 layout Separation

As stated in FSAR Section 3.6.2 (p.3.6-10), jet dynamic
forces will result from the postulated pipe breaks.
Structural barriers and physical separation by plant layout
have been used in the design to limit the effects of jet
impingement. Por example, the crane wall, operating floor,
and refueling cavity walls serve as barriers between the
reactor coolant loops and the contaimment liner. The
primary means of providing separation is to locate each of
the four reactor coolant loops in four distinct quadrants
projecting from the biological shield. The piping and
components associated with each loop are then arranged in a
compact manner which results in a physical separation
between loops. Where the loops converge into the reactor
vessel and separation is at a minimum, the reactor shield
wall provides a barrier. Engineered safety feature system
components are located outside the crane wall, with
emergency core cooling system piping only penetrating the
crane wall in the vicinity of the loop to which they are
attached.







4174a

“ ' l

C. DCP RESPONSE .(continued)

As part of the Diablo Canyon design/layout process, when
piping drawings were revised and reissued for construction,
a mechanical and an electrical engineer who were cognizant
of the separation criteria and affected plant systems were
required to review and provide their concurrence with the
physical layout. This review and concurrence was in
addition to the various engineering discipline reviews,
Furthermore, small pipe and instrumentation tubing routing
was included in this review because these were routed by
the Home Office engineering force rather than field
routed., By utilizing this review process, critical systems
(pipes, conduit, instruments) are separated from
high-energy systems to the extent practical.

The recent plant assessment using DM M-65 has shown that
the layout of components within the containment conforms
with this separation philosophy applied during the
design/layout/construction of Diablo Canyon.

2.2 Pipe Whip Restraint Design

In addition to the physical separation philosophy used in
the layout of Diablo Canyon, pipe restraints were added on
high energy lines in order to prevent impact on and
subsequent damage to neighboring equipment or piping
required to mitigate the effects of the subject pipe
break. The restraint type and spacing were chosen in such

-a manner that unrestrained motion will not occur. Not only

do these restraints limit the motion but also limit the
fluid discharge zone of influence to a localized area near
the break. Pipe whip restraints are located in high-energy
piping systems more than 1 inch in diameter that were
originally intended for other than intermittent service
where the formation of a plastic hinge would endanger a
structure, system, or component vital to safety.

For all high-energy lines larger than 4 inches, the break
locations were postulated at all fittings. A walkdown was

performed to determine restraint locations to ensure that

all PSAR commitments were met. For smaller pipes, because
of the lower thrust force and the limited impact zone, the
restraints’are located for specific reasons, e.gq., valve
operability. ‘
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C.

DCP RESPONSE (continued)

2.3

Due to the conservatively located.pipe whip restraint and

the stiffness of the restraint itself, the pipe movement

Y;iil ?e limited and the jet effects will be minimized and
zed. .

These pipe whip restraints, designed by PGandE, have had
their gaps verified by field hot functional test (with the
exception of gaps in the feedwater.lines, which have yet to
be verified) and have been reverified by DCP as part of the
IDVP program.

To account for the effects of pipe break on the reactor .
coolant loop/support system, a dynamic analysis was
performed. The internal blowdown forces caused by the
rupture of a primary loop pipe were combined with seismic
and other loading as described in FSAR Section 5.2.
Although the possibility of a main coolant loop failure was
extremely low, pipe whip restraints were added to the loop
to assure that, even in the case of a double-ended
guillotine break, the pipe could not separate any
significant distance. These pipe whip restraints
substantially limit the energy release rate from the break
and assure that the loads resulting from the loop breaks
will be minimized. ‘

Ooncrete Structures

Jet impingement loads were considered in the original
concrete structure design inside containment. Concrete
structures that may potentially be affected by jet
irpingement were evaluated for these loads. These
structures include the reactor compartment wall, main steam
pipe chase wall, and regenerative heat exchanger
compartment. Consistent with the FSAR commitment of
Section 3.8, the containment wall is not explicitly
evaluated for the local jet impingement load, but is
evaluated using the peak uniform internal containment
pressure load from reactor coolant pipe break,

Due to the limited pipe break separation, the thickness of
the crane wall, and the relatively long distance to the
crane wall from the pipe break, the direct jet force on the
crane wall is small and no formal calculation of jet
effects vas judged tu be required. Our current analyses
support this, as they show that, even if these jet
impingement forces were considered, the concrete structural
integrity will not be impaired. This further validates the
original Diablo Canyon design. .
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DCP RESPONSE (continued)

2,4 Ppiping System Quality

The evaluation of the effects of pipe break at the Diablo
Canyon plant is predicated upon the occurrence of a break
in a high energy line. However, much work has been
performed to demonstrate that such failures are highly
unlikely. This piping is of a high quality, and work on
the reactor coolant loop to demonstrate the unlikelihood of
failure has been done specifically for Diablo Canyon. This
work is sumarized in Section 5.2 of the FSAR. On a
generic basis, presentations have been made to the NRC and
the ACRS proposing that, for the reactor coolant system
(RCS), consideration of breaks be eliminated for structural
considerations. These proposals have been based on
fracture mechanics studies which conclude that cracking
will lead to detectable leaks before any break occurs.
These proposals have been favorably received by both the
NRC and ACRS. The NRC is presently in the process of
revising its position on RCS pipe break as delineated in
Standard Review Plan Sections 3.6.1 and 3.6.2 and
Requlatory Guide 1.46.

Application of the revised NRC position may also be
extended to the other high-energy lines inside

containment. This piping has been fabricated from
high-strain capability materials which are similar in
character to the reactor coolant loop material, These
piping systems were then inspected, hydro~tested, and
accepted for service using rigorous and detailed
procedures. The seismic design of these piping systems has
been thorough and analysis has demonstrated that failure of
the piping will not occur in the case of an earthquake.

Thus, the quality and material properties of the piping,
the extent of inspection, and the inherent margin
introduced by design and analysis lead to the conclusion
that postulated ruptures have a very low probability of
occurrence,






C. DCP RESPONSE (continued)

2.5 Seismic Design of Piping and Systems

The ability of a piping system to withstand off-normal
loads is dependent upon its design. Diablo Canyon piping
systems are designed for seismic loads from the DE, DDE,
and Hosgri event and have been repeatedly analyzed for
these loadings. These design requirements have increased
the inherent capability of the piping systems to withstand
other off-normal events to several times greater than other
*non-West Coast®" plants. Thus, while jet impingement loads
.are not explicitly included in the piping system design,
‘the seismic design of piping systems to the levels
determined to be appropriate for the plant site provides
-inherent conservatism and has increased the piping
capability to withstand jet effects from postulated pipe
breaks.,

3.0 SUMMARY

The Project has conducted an exhaustive analysis of the effects
of jet impingement inside containment utilizing screening
criteria based upon current NRC/industry guidelines., However,
these -criteria significantly exceed the FSAR commitment on pipe
break dynamic effects, which generally limits itself to
consideration of blowdown reactive forces and pipe whip. Jet
impingement is only considered as it affects containment
internal structures as defined in FSAR Section 3.8.
' Nonetheless, the recent verification analysis has shown that the
design not only complies with the FSAR commitment, but’ also
. generally satisfies current criteria. In those instances where
it does not, other aspects of the plant design have increased
its inherent capability to withstand or serve to limit the
effects of other off-normal events not explicitly included in
the analysis. However, a design-basis pipe break has been shown
to be an extremely low-probability event., The NRC is currently
revising its position to eliminate consideration of breaks for
RCS piping based on the low probability of the event and the
undesirability of additional structures and barriers that
v ‘ adversely affect maintenance and inspection. The application of
’ this revised position is expected to be extended to other
high-e¢nerqy piping systems inside containment. Thus, the older
Diablo Canyon criteria is consistent with current trends in the
industry in the area of jet impingement effects.

¢
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DCP RESPONSE (continued)

(2) The annulus sceel is a structure specifically designed to

support ‘piping. The stiffness requirements for pipe support
structures for the DDE analysis as well as the Hosgri analysis
is clearly defined in the FSAR and Hosgri Reports as 20 Hz.

This agreed upon criteria, i.e., being considered rigid by having a
fundamental frequency greater than 20 Hz, is entirely reasonable and
appropriate for the safety evaluation of the supported systems and
components for the following reasons:

o]

Dominant modes of piping and raceways generally have frequencies
in the 5 to 15 Hz range. These modes are dominant for either or
both of the following reasons. First, the highest amplification
in the horizontal floor response spectra occurs in this range.
Second, the participation factor of the modes in the 5 to 15 Hz
range are normally higher than those of the highermodes. 1In
the cases where modes with frequencies greater than 15 Hz have
larger participation factors than those of lower modes, the
system is quite stiff which results in considerable inherent
structural capacity.

The strain associated with modes having frequencies higher than
20 Hz is quite small. FPor example, the natural frequency of a
single mass oscillator is £ = 3,13/VD, where D is the static
deflection in inches of the mass subjected to a 1.0 g loading
and £ is in cycles per second. The deflection of a 20 Hz
oscillator to a 1.0 g load is 0.0245 inches, which for the span
and size of piping and raceways considered results is a small
strain. A conservative estimate of the acceleration froma
coupled analysis of the annulus steel and the piping or raceway
for modes having a frequency greater than 20 Hz is 3.0 g. The
deflection associated with a 20 Hz mode experiencing 3.0 g would
be approximately 0.064 inches. Such a deflection could not
cause serious problems for raceways or piping and these are the
items supported by the annulus steel.

For conduits or piping where the modes having frequencies
greater than 20 Hz are combined with lower modes, the effects
are combined by the SRSS. This tends to reduce the significance
of a nondominant mode. 1If, for example, there is one dominant
mode below 20 Hz which produces a stress of 20 ksi and a mode
above 20 Hz which produces a stress of 5 ksi, the combined
stress is 20.6 ksi. Further, if there are four modes below 20
Hz and all are producing 5 ksi individually, the combined °
stress,.excluding the higher mode, would be 10 ksi. The
combined stress, including the higher mode, would be 11.2 ksi.
This indicates the increase in stress due to inclusion of the
higher modes causes only a small increase in the combined .
seismic stress.
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o Piping supports for Diablo Canyon have a stiffness of 20 Hz
which results in a certain amount of toughness above that of
supports designed on the basis of strength only. A number of
plants designed in the late 60's and early 70's did not have any
specific stiffness requirement for pipe supports. Thus, the
design of Diablo Canyon's pipe supports is already more
conservative than typical industry practice for this vintage
plant,

o The piping and raceway analysis is based on an uncoupled linear
elastic analysis. Tests have demonstrated behavior to be .
nonlinear and designs based on linear analysis with traditional
low damping values to be quite conservative. For piping, if the
actual behavior of the supports are taken into consideration, it
is apparent that the linear elastic analysis is a conservative
idealization of the actual behavior. The actual gaps that exist
at some supports are neglected. This results in more of the
actual building motion being transmitted to the pipe than
actually takes place. In reality, the pipe will tend to have
relative movement between the pipe and supports where the gaps
exist, which tends to reduce the input motion into the piping
system and also tends to prevent a resonant condition from
developing. In addition, some supports allow sliding to take
place between the support and the pipe. The frictional behavior
is also neglected, which, if included, would tend to reduce
resonant conditions. The uncoupled analysis using response
spectra as input has been recognized as a conservative approach
when the weight of the supported items is above a few percent of
the supporting structure. In the case of the piping and raceway
systems, the percentage is high, relative to the annulus steel.
Therefore some unquantified margin exists.,

When the Hosgri criteria were developed from many and lengthy
discussions between the NRC Staff, PGandE and its respective .
consultants, the above considerations, and perhaps others not
explicitly mentioned, influenced the collective engineering
Judgment. Engineering judgment is, in fact, necessary in such a
process due to the nature of seismic design. Based on all of the
considerations outlined above, it is concluded that the 20 Hz
criteria for definitions of rigid range for the horizontal response
of the annulus structure is a reasonable and appropriate basis for
evaluation of the piping, systems, and components supported by the
annulus steel,

*
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ENCLOSURE 2
Attachment 2
LARGE BORE PIPING AND SUPPORTS

Buckling criteria (IDVP action)

A.

c.
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REFERENCE

Large Bore Piping and Supports
SER Section 3.3.1.4, p. C.3-48

POTENTIAL UNRESOLVED ITEM

*The IDVP should evaluate and justify the buckling criteria specified
for linear supports, specifically the rise of the Euler buckling
equation for calculating the critical buckling load for all
slenderness ratios.”

DCP_RESPONSE

_The Project offers the following clarification of buckling criteria

used for linear type supports.

Supplementary steel used in Diablo Canyon pipe supports has been
designed to satisfy the requirements of the AISC Manual of Steel
Construction, 7th Edition for the normal and DE load cases. For the
DDE and Hosgri load cases, a 1/3 increase is permitted over normal

_allowables.

For columns with a slenderness ratio (Kl/r) less than Co (column

" slenderness ratio separating elastic and inelastic buckling
A2Tr2E/F,), the AISC assumes failure by inelastic buckling and

limits the allowable stress to a value less than the value that would
be permitted by factoring (2/3) the Euler formula,

By using AISC as a basis for design and review of pipe support
supplementary steel, the Project has accounted for effects that may
cause failure of columns at stress levels below the value predicted

. by the Euler formula. This approach is consistent with industry

practice.






Ll ) ‘EN I‘.GllRB 2
Attachment 3

INSTRUMENTATION AND OONTROLS DESIGN

EOI 8047 -~ acceptability of single relay to isolate steam generator blowdown

A.

B.

c.
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REFERENCE

Auxiliary Peedwater System
SER Section 4.2.301' po C04-12

POTENTIAL UNRESOLVED ITEM

*The staff...finds that the use of a single relay to isolate steam
generator blowdown on automatic initiation of the AFWS is in conflict
with the design shown in FSAR Pigure 7.2-1, Sheet 15, Further, the
redundancy, as shown by this figure, typical for all Westinghouse
plants, is consistent with the Westinghouse analysis noted above
which assumes that steam generator blowdown is terminated for those
events not associated with safety injection. The staff concludes
that the concern identified does represent a deviation from the
Westinghouse interface requirements to be implemented by the
balance-of-plant design.™

*The staff will pursue this concern with PGandE to obtain a
resolution of this matter.®

DCP_RESPONSE

The Staff indicates a concern about "... a deviation from the
Westinghouse interface requirements to be implemented by the balance
of plant design® with respect to the use of a single relay to isolate
steam generator blowdown on automatic initiation of the Auxiliary
Feedwater System (AFWS). The specific issue is identified in the
FSAR. Figure 7.3-47 (Attachment 1) indicates that a single relay
(3AFWP) initiates steam generator blowdown isolation, while FSAR
Figgre 7.2-1 (Attachment 2) indicates that redundant relays initiate
isolation. ’

The design criteria in the Westinghouse "Steam System Design Manual®,
Rev. 0, Subsection V-8 (Attachment 3), simply requires that, upon
initiation of the AFWS, the blowdown valves will automatically close;
redundant relays are not specified., The PGandE design fully conforms
to the design criteria, using a single relay (3AFWP) to meet the
requirement of automatic closure of the blowdown valves,
Additionally, the PGandE design has been reviewed on various -
occasions by Westinghouse to ensure that the PGandE design conforms
to the criteria. Attachments 4, 5, 6, 7 and 8 illustrate this review
process. Attachments 7 and 8 specifically document that Westinghouse
reviewed the PGandE design and concurred that the design with a
single relay meets their steam generator blowdown isolation criteria.

-1-
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c.

DCP RESPONSE (continued)

This response provides documentation which demonstrates that the
concern identified by the NRC staff clearly does not represent a
deviation from the Westinghouse interface requirements to be
implemented by the balance-of-plant design.

However, to close this issue in a timely manner, PGandE will install
a redundant relay for steam generator blowdown isolation on auxiliary
feedwater pump start as shown in PSAR Pigure 7.2-1. FSAR Figure
7.3-47 will be updated to reflect the redundant relay.
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» FIVR Sysicms Division : ' ATTACHMENT 3
STEAM SYSTEMS DESIGN MANUAL

. L o
Author MC\"kuW Approved * & P/ G Date iy,

SUBSBC‘I‘IO‘% 8~ ST!ZA!-! GENERATOR BLOWDOWN AND SAMPLE SYSTEM

PURPOSE

The ‘steam generator blowdown and sample system is, used in conjunction with
the chemical feed system to control the chemical ccmposition of the steam
generator shell water within the specified limits (Scction 4.1 of "General
Design Criteria for Power Plant and Steam Systems Associated with luclear
Steam Supply Systems'). The blowdown discharge is normally flashed in an
atnosphere vented tank and the remaining ligquid drained into the circulating
water discharge. This constitutes a poteacial release path te the environ-
ment even though three barriers exist betivesn the fissicn prcﬂucts and the
blowdown, and so a means of monitoring and centrolling the blowdown is an
integral feature of the system design.

FUNCTIONAL REQUIREMENTS

To fulfill the two-fold monitor and control purpese, the system includes
continuous radiolcgical monitoring and chemical anclyzing, manval sampling,
and protective isclation valving.: The usval analvzing devices consist of
conductivity cells and manual sample points for ezch steanm generatcr. These
are associated with the control of the indivicual steam genersior water chem-
istry. The monitoring function is provided by a radiaticn monitor which
senses flow from all steam generators., 1f radiocactivizy is sensed, all dis-
charge from this system is rontained by ciosing the varipus valves anc a
control room alarm is sounded since this is an indicaticn that radicactive
material is prasent gq the steam generator secondary side.

SATETY REQUIREMENTS

The safety aspect mainly centers around the monitoring for radiocactivity in
the blowdown liquid. The monitor is to be in“operation, with all steam
generators being sampled, before any blowdown is periormed.

The part of the systom from the steam gencrators to the isolapién valves,
outside of the containment, comprises an eixtension of the steam generator
boundary. This portion of the systewm therefore has a safcty classification
sincc it is necessary to the safe shutdown of the plant. The balance of the
system, dounstream of the isolation valves, does not have this higher clas-
sification since blowdown can be discontinurd for an c¢mergency cooldown.
The blowdown and suriple lines within the containment require reactor coolant
systom missile protection similar to the fced,and stéam lines to aveid any
intereffect betwecn a loss of coolant accident and a steam or fcedwater break.
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SYSTEM DESIGH DESCRIPTION

Figure V~34 shows a system design with one steam generator, although it {s
typical for whatever number exists. Additional steam generators would be
in parallel, all feeding samples through a comsion radiation monitor. In-
dividual coolers, manual samples, and conductivity reading would be used.

The isolation valve requirements on the lines penetrating the containment
depend upon individual plant requirements; however, our interpretation of
the usual contairment isolation is showa in Figure V=34, where the blow-
down and samnle lines have. a manual and an automatic isolation valve im-
mediately outside tne containment.

These automatic valves-are of a fail clese desicn, are normally cnen, and
blowdown is manually regulated witn cne vaive iccated ncar ‘the tlasn tank,
ajtnougn through CONtrol XOOZ Manuai action the automacric valve can be used
to provide an on-oft blowdown operation rioce with the regulatioa valve set
for a given rate. The tank 1S veuccu LO cue atmosphere and the liquid
drained to the discharge canal. A normallv cicsed alternate route to the
waste disposal system is also shovn. 1f tission procuct relezse into the
steam genarators's seconcary siue were to occur, this coanection provides
the abiltiy to drain the steam generatcr coantents after shutdown to enabdle
corrective maintenance to be done. The blowdecin tank anc lines do not
require special protective radiological shielding.

The sanple lines are shown taken off the tloudown lines 25 close to the

stean generator as practical and brought cut through separate coantainment
penetraticns. This is ccnsidered necessary in order to provide representa-
tive chemical samples and satisfactory radioactivity contrel. For the

same reasons, the sample tubing size is expected to be sm2ll in order to
reduce lag time. Containment isolation valves are located in the lines
immediately ounsicde tne containmenr. The sampie 1s cooled and tien nas three
paiasres paths; one :» available ror manual samtline in the sample hood and
sink inside the nuclear'sample room, tne secona to a ccnductivity cell out-
side the sample room, and the third foins the other steam generator scmnles
ana goes tnrough a radiation momiror, ‘iie temperature and pressure limics
tor the radiatacn monitor are lau't and 150 pounds per sguare inch guage,
respectively, and the fluid condition must be maintained belew thiese levels.
The constant flow from the conductivity cells and the radiatiorn acnitor is
piped back to the blowdown tank. ,
A demineralized water line is shown for the purpose of flushing the radiation
monitor. This will be useful in verifing monitor signals and for sensor :

calibration.

1t should be noted that there are four valves per steam gewnerator, two

- within the containment and the two immediately outside. 1f the latter
require repair because of leaks, a plant cooldouwn and draining of the
steam generator is required., We recommend thut high quality seal welded
bonnet valves be specified for these locations, rather than routine ficld-
procurrced valves, in order to minimize the possibility of this occurrence.
These valves arc marked with an asterisk in Figure V=34,
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CONTROL

Bloudour rare is under the operator's control using the v2lure near the
blowdaun tark, although the isolation valves can be utilized from the
control room for on-oif blowdown control. Thz isolaticn valves on the blow-
down tank discharge are controlled by various automatic signals as well, as
shown in Figure V-35.

The blowdoun isolatien values are closed autandrtically by one one of these
signals: a signal from the_radiation moniter, a contai-zen: isolation .
signal, and an initiuling start sigpal of the auxjliaxv, fegcwatern system

The sample isolation valve is automatically closed upon the radiation
monitor signal or by containment isolation. It has an additicnal feature,

" however, the ability to obtain a manual sample following a rafiation monitor
.alarm. This ability is desirable since that means the respensible stean

generator can be definitely identified. A manual switch shcwn is for this
purpose. it would be located within the sample room anc "ould override only.
the radiation signal.and would not interiere with containment isolation.
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wWatinghouse Eciric Corporation  Power Systems ‘

ATTACHMENT 4
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PACIFIC GAS AND ELECTRIC COMPANY unINed 0 ‘

77 Beale Street
San Francisco, CA 94106
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Dear Mr. Kelly:

PACIFIC GAS AND ELECTRIC COMPANY

SUCLEAR PLANT, DIABLO CANYON SITE g
UNITS SUBER 1 AND 2
Criteria Evaluation

Attached {s the Steam Svstenms Criteria Compliance docuzent which {s beine
subnmitted for vour use and our information.

Basically, the tabulation states the latest criteria relating to the secondare
plant design for the Westinghouse Nuclear Steam Supply System. The document
also references applicable design manuals which you have in vour possession.
The references explain the criteria in greater detail. )

We request that vou check vour plant design with the criteria listed for our
fnformation. 1f vour design meets the criteria, vocld vou please {nicial

vour verification. Our objective is to obtain a dociment for our i{nformation {n
vhich the colunn entitled "Verification of Comol{ance” is comnleted and ve will

be able to helo vou in this endeavor. For the equipzent Westinghouse {s supplvine,
ve vill sign the verification colum,

The object of the exercise, as far as vour olant {s concerned, s to‘use this
data to discover any areas which could be potentially trouhlesome and offer vou
our help in trving to vesolve these difficulcies.
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D. V. Kelly 2=

Since this 1s the first {asue ve would appreciate any comments for improve-
ment, For convenience, vou may wish to insert this into your Steam Svstens
Design Manual, 1If we can be of any help in clarification of criterias, ve
are available for further discussion. When the document 1is completed please

forvard & copy for our use and files,

Very truly vours,

- L ]
c. Y"g::ng
Stean Svstens Engifc.ring

2

APPROVED: a.7 J]m 217

J. W, Dorrvedce, Marader
Pacific Gas and Electric
Project

DTP/d)
Attachnent

cct D, V., Kelly = 6L, SA
R. L. Mellers -~ 1L ] ‘ . .







STEAM SYSTEMS CRITERIA COMPLIANCE

1T S VIRIFICATION
MMBER CRITERIA DESICGH MANUAL REFERENCE oF COSFLIANCE
—- .2. n a ead starts, the SN - tioa V-8 N
blondcun and sample yalves automatically "lé! of If
clene
B.2.8 Local control is provided for sll valves in SSDM - Sectioa ¥-2 -
the guxiliary feedwater system wvhich are Page 7 of 13
opezable from the control voom (with the .
. excaption of the recirculatioa valves)
3.2.h All valves and pumps in the auxilisry SSIM -~ Sectioa V-7
-fecswater system which can be operated Page 7 of 13 )
fron the control room provids for local -
control to override remote control. When
naéso control is overridden, an annunciator
algres in the contcol room
5.2.4 Sufficient instrunentation and coantrols S5O ~ Sectiom V=7

T o9y

sa3%3 BT JO ST ®

(beth local and remote) allow sdequate

Page 7 of-13

monfitoring of the auxiliary fesdwater

systcm state
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ATTACHMENT 5

October 17, 1973

¥ Stean Systes Design
“Criteria Verificetiea
File Me. 140.000
‘PCEE 2,0, 22-A-8700-8, Speo, .m
_lmlilt Job We. 65000
nit 1 - niadle Site
+ Preject lettsr ¥e, 1830

kr. Joseph Dorrycott

¥estinghouse Nuclear Energy Systans
¥R Systems Livision

2.0.%0x 333

pitesburgh, Penngylvaxis 152)0

Deaxr dr. Dorrycott:

Plesse £ind attached a copy of your SST-SP-13 - “Steam Systmms
Criteria Coapliance” seat to us with your lettar PCE-2233. We find wo meat
nost all of thse Stexa Systeam Critaria but not all, Plsass reviev our replies

and coumsnt oo the acceptabllity of our systams.

4

Very truly yours, ‘ =
9. V. ZLLY -
Qzlof Mechanical & Nuolear znqimr
. (W
. ¥yr R. M. Laverty 9
TI0aly/sam . I
Attachzent
(- -3} 7“.‘ 1.0” bl
Kellezs/v, ST
- ~
o







, ) : . ATTACHMENT 6

Fibghsuss Bustris Coportion Pows? Systems PO Lot DY
1
. mmn
; 3/27/7%
Original
. Pﬁm 9. 89 yoz-2422
‘ (3Copy Port reo-11-203-337
H o~ hd 8.0, M-SN
M. D. V. Kally Ref: PCT Project Letter Bo. 1630
- ;:uggemu Enginser ‘ .
: AL CAS AMD ELECTRIC COMP e —
N 77 Besle Strest AF D — ‘
1 . San Francisco, CA 94106
= Dear Xr. Kellys
' PACIFIC GAS AND ELECTRIC SOMPANY

)

RUCLEAR PLART, DIABLO CANYON SITR
’ UNITS NUNBER 1 AFD 2
' Steam Systems Criteria Compliance

i)

gy

We have revieved the subject docunent attached to the reference letter with
folloving cotents?

I
1, Itexs A.1.4,'A.2.k and C.1.f are not rasponded in the document.
Please send further inforzation for thess opan {tems vbm they
ars availadle. -

2. Item F.1.b requires a verification to ths plant compressed air
system electric powver supply to ensure that it can be mznually
loaded on the emergency pmt supply (Diesels) during statios
blackout,

!—u

3, Iten l.l.b {ndicates that the systen design does not meet ¥
» criteria; please refer to W SSDM Section V-7, Page 3 of 13 for
further consideration of the system design.

Very truly yours,

' C. ¥+ Uang, !a;iny'
CYL/d3e Tluig Systecs Desi L

- cct D, V. Kelly €L ‘ . 10 4 7’
- Jo Ao Bughes 1L - " . APPROVED: - :

R. L. Mallers 1L J. W, Dorrycott, Xanager
Pacific Cas and Electric Project

-
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PGE-5389
Westinghouse Warter Reactor Moclest Ope:ations Bivision
Electric Corporation  Divislons Box 355
. pasbugh Paannrenia 13230

August 3, 1983

J. V. Rocca. - Ref:1) W Itr. PGE-2235
Chief Mechanical Engineer : 2) PGE Ttr. 1630
Pacific Gas & Electric Company 3) W tr. PGE-2622

c/o Bechtel Power Corporation

Diablo Canyon Project

45 Fremont Street, 10th Floor, Robm D28 )
San Francisco, CA 94602

Attention: dJ. J. McCracken

PACIFIC GAS AND ELECTRIC COMPANY
NUCLEAR PLANT, DIABLO CANYON UNIT 1 and 2
Steam Generator Blowdown Isolation Design Criteria

Dear Mr. Rocca:

As requested by a telephone discussfon, this letter is to sunmarize the
documentation of the Westinghouse design criteria and PGLE implementation for

" Diablo Canyon steam generator blowdown fsolation.

The design criteria for steam generator blowdown isolation is speciffed in the
Westinghouse "Steam Systems Design-Manual*. The scope of design for this area
is the responsibility of the customer/AE, Westinghouse, in our Functional

Diagrams, fdentifies a preferred (by Hestinghouseg method of implementing this

criteria.

In order to verify implementation of this Westinghouse criteria and other
steam systems criteria, Westinghouse in reference 1) forwarded “Steam Systems:
Criterfa Compliance®, SSE-SF-15 to PG&E. The verification sections of
SSE-SF+15 were completed by PGAE. In particular, PGLE verified compliance
with the Westinghouse steam generator blowdown isolation criteria in item
B.2.f. The completed SSE-SF-15 was forwarded to Westinghouse in reference

2). Hestinghouse documented $ts review-of the completed SSE~SF-15 in ‘ .
reference 3?. In particular, Westinghouse had three comments (later resolved)

in reference 3), none of which related to steam ?enerator blowdown fsolation.
Therefore, Westinghouse concurred that the PGLE impTementa 5
Westinghouse steam generator blowdown fsolation criteria.

’
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PGL-5492
Westinghouse Water Reactor Kuelsat Upuiatians diision
Electric Cotporation Divislons Box 355
Pivisbugh Penasyivini 15235
September 6, 1983
‘J. Y. Rocer Ref: PGE-5339

Chief Mechanical Engineer
Pacific Gas & Electric Company
c/o Bechtel Power Corporation

Diablo Canyon Project
45 Fremont Street, Inth Floor, Room D28

San Francisco, CA 94602
J. J. McCracken
PACIFIC GAS AND ELEGCTRIC COHPANY

HUCLEAR PLANT, DIABLO CAHYON UNITS'T and 2
Steam Generutor Blowdown Isolation

Attention:

Dear Mr, Rocca:

The referenced letter described the dncumentation of the Westinghouse design .
criterds and the related Pucific Uas & Electric (PGAE) implementation for
Dfablo Ganyon steam generator blowdown {isolation, To provide further
clarification, the Westinghouse criterfon for steum generator blowdown
isoTation is “The blowdown isnlation valves are closed sutnmatically by one of
these signals: a signal from the rodfatfon monitor, a containment Isolation
signal and an initlating start stgnal of the suxilfary feedwater system" (Stesm
Systems Deslgn Hanual, HCAP 7457, Februsry, 1970}, The Hestinghouse criterion
does not re$u1re redundancy. The PGAE design for Diablo Canyon stesm
generator blowdovn isvlation, as shown in Figure 7.3~47 of the Dieblo Canyon
SAR meets this criterion,

Very truly yours,
WESTIHGHOUSE ELELTRIC CORPORATION

C:fJohn C. Koebel, Manager

Pacific Gss and Electric Projfect

JH/ree/29790 .
cc: J, V. Rocea iL
J. E. Murﬁby (¥ San Francisco Office) L
- J' B. Roc 1L

B, S. Lew LIR
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ENCLOSURE 2

Attachment 4
MECHANICAL EQUIPMENT AND SUPPORTS

Qualification of equipment

A.

B.

C.

4174a

REFERENCE .

Mechanical Bquipment and Supports
SER SeCtiOll 3.401.1, Po C.3-59

POTENTIAL UNRESOLVED ITEM

"However, Table 2.3.1-1 of the DCP Phase I Final Report shows that
the following equipment is not qualified for the nozzle loads:

(1) Boric acid tank :

(2) COW heat exchanger .
(3) CW pump lube 0il cooler ' '
(4) Diesel generator

(5) Diesel transfer filter

(6) Waste gas compressor”

DCP_RESPONSE

The above components are qualified for the nozzle loads except for
the boric acid tank and diesel generators which are currently being
reviewed to determine the acceptability of current nozzle loads.

The Project is scheduled to complete all equipment modifications and
qualify all equipment for final nozzle loads and seismic spectra by
October 7, 1983.






ENCLOSURE 2
Attachment 5
INTAKE STRUCTURE

Verify slab modifications in the intake structure

4174a

A.

B,

c.

-

REFERENCE

Intake Structure

SER Section 3.2.6.3, p. C.3-28

POTENTIAL UNRESOLVED ITEM ’

"No significant slam pressures were noted from these tests on either
the curtain wall or the floor of the pump compartment, provided that
the top deck slab was modified. The slab was modified by providing a
nonstructural fillet between the front curtain wall and the underside
of the top slab and modifying the forebay access manhole to prevent
air leakage. These modifications will be verified by the IDVP."

DCP RESPONSE

The modifications to the deck slab and the access manholes are
complete for Units 1 and 2. A field examination of the modifications
was performed by Engineering. General Construction has inspected the
modifications and is preparing as-built documentation in accordance
with Project procedures.







. v ENCLOSURE 2
Attachment 6

SYSTEM DESIGN PRESSURE/TEMPERATURE

AND DIFFERENTIAL PRESSURE ACROSS

POWER-OPERATED VALVES

Modifications

A. REFERENCE
System Design Pressure/Temperature and Differential Pressure ACross
Power-Operated Valves
SER SECtiOn 4.302’ Po C.4—26

B, POTENTIAL UNRESOLVED ITEM

*pPGandE is to complete modifications to systems. The staff will
confirm that any modifications required in safety-related systems to
satisfy pressure/temperature rating and power-operated valve
operability under proper differential pressure conditions are
implemented.”

C. DCP RESPONSE

Eleven modifications to safety-related systems are required to
satisfy pressure-temperature rating and power-operated valve
operability under differential pressure conditions. Of these eleven
modifications, five are completed. Four more will be completed by
September 23, 1983. One, concerning the auxiliary feedwater pump
drive turbine overspeed trip setting, cannot be completed until steam
is available during startup testing. The final modification concerns
replacing operator gearing for FCV-37 and -38. The delivery date for
the new gear sets is not known at this time.

4174a ad
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ENCLOSURE 2
Attachment 7

JET IMPINGEMENT EFFECTS

Jet impingement effects

4174a

A.

B,

c.

REFERENCE

Jet Impingement Effects

SER Section 403.503' .po C.4"29

POTENTIAL UNRESOLVED ITEM

*The staff finds that the DCP has not as yet demonstrated, nor has
the IDVP verified, that possible jet impingement loads were
considered in the design and qualification of safety-related piping
and equipment inside containment. This is, therefore, considered an
open safety issue whose resolution will be reported in a supplement
to the SER. The staff, therefore, considers the DCP and IDVP efforts
reported so far, acceptable only for meeting the requirements for
fuel load authorization.®”

DCP RESPONSE

The DCP Response provides a discussion of the treatment of jet
impingement and other pipe break dynamic effects in the Diablo Canyon
plant design. Provided will be a discussion and explanation of the
FSAR commitment as well as a discussion of those aspects of the plant
design which provide protection against the potential effects of jet
impingement. The Specific areas include 1ayou" separation, pipe whip
restraint design, concrete structure des1gn, piping system quality
considerations, and seismic design.

As discussed in Section 3.6 of the FSAR, separation, restraints, and
the inherent barrier effect of containment structures were utilized
in accounting for the dynamic effects, especially pipe whip, of
postulated pipe breaks inside containment. However, the application
of this methodology since 1970 did not, in all cases, lend itself to
trackable, checkable criteria and irrplementation documentation, nor
vwere they x:equ).red. This resulted in a finding by Roger F. Reedy
(EOI 7002) and, in response, the initiation by the Project of a
rigorous analysis program. This program significantly exceeded FSAR
and other licensing requirements for jet impingement considerations
and was intended to verify and documenc compliance with these FSAR
comitments on the treatment of design-basis, high-energy line breaks
inside contaimment. .







c.

4174a
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DCP RESPONSE (continued)

The criteria of this verification program exceeded the requirements
of the FSAR as a result of a Project decision to use selected current
NRC/industry guidelines on pipe break as screening criteria. This
decision was based upon guidelines which were readily available and
familiar to the people involved, thereby minimizing the need for
extensive retraining. These criteria are set forth in DCM M-65, “Jet
Inpingement Analysis Criteria for Inside Contaimment,® and the
resulting findings have been documented in accordance with MEP-1,
*Engineering Procedure for the Analysis of Jet Impingement Effects
Inside Containment.® These results have shown that the plant design
fulfills the commitment made in the FSAR and generally satisfies the
more recent requirements.

1.0 FSAR COMMITMENT ON JET IMPINGEMENT .

The commitment made in the FSAR is primarily concerned with pipe
whip and jet thrust reaction forces and limits the consideration
of jet impingement effects other than by layout to only ‘
*contaimment internal structures® as defined in FSAR Section
3.8. This is consistent with contemporary Westinghouse guidance
as set forth in the 1970 version of SS1.19, which, in Section
3.7, simply states:

*The discharge of reactor coolant from a reactor coolant
pipe rupture is accompanied by jet forces and
pressurization associated with expansion of the steam-water
mixture., The containment, containment systems, and
engineered safeguards are provided to limit the consequence
of such a rupture and must not be jeopardized by structural
failures induced by these consequential jet and pressure
loadings. This is assured by designing the walls and roof
of the reactor compartments to withstand the resultant
forces, thereby preventing their collapse and damage to the
above mentioned essential systems.”

This commitment is also consistent with the position taken by
other plants built in the same period as Diablo Canyon and is
supported by a number of statements made throughout FSAR Section
3.6, Section 3.6.1, in discussing the general criteria for
piping inside containment, specifically states that the "fluid
discharge from ruptured piping (will) produce reaction and
thrust forces in the piping systems.® These are the only
*consequential effects of the pire break itself® which are
stated to "have been considered in assuring that the general
criteria and performance of engineered safety systems are
satisfied." ) -







C. DCP RESPONSE (continued)

Similarly, the discussion, in PSAR Section 3.6.2, of the
specific criteria applied when considering breaks in the primary
reactor coolant loop piping generally limits itself to the
manner in which these blowdown reaction forces have been
accounted for in the analysis of the RCS piping, supports, and
restraints. This is the only dynamic pipe break effect

" mentioned in the discussion of reactor coolant pressure boundary
integrity in PSAR Section 5.2.1. Pipe whip is briefly mentioned
in section 3.6.2, but only as it affects equipment support -
structures. This is addressed simply by stating that the
protection of these structures "is acccmp11shed by separation of
equipment and piping, or by providing pipe‘restraints to prevent
the formation of a plastic hinge mechanism. . . . Small pipes
are assumed to cause no significant damage to equipment
supports." The FSAR has no requirement that jet impingement as
a result of a loop break be considered in the design or analysis
of the supports, restraints, or attached piping. S
However, that such a "jet dynamic force will result from any of
the" reactor coolant system pipe breaks postulated has been
noted in Section 3.6.2, but it goes on to state that "structural
barriers and physical separation by plant layout have been used
in the design to limit the effects of impingement. Where

- necessary, the jet forces resulting from the pipe break . . . on

structures are calculated . . . (and) were considered in the
structural design.® This is consistent with the discussion of
FSAR Section 3.8 as it applies to containment internal
structures only. The design loads and loading cambinations
given for these specifically-defined structures explicitly
include jet loads; such loads are, however, not included among

- those to be considered for the exterior shell and base slab.

For other piping 1nsxde contaimment, Section 3.6.3 spec1f1ca11y
states in the opening sentence that the "containment and all
essential equipment within the containment . . . have been
protected against the effects of pipe whip resulting from
postulated rupture of piping.* This is the only resultant
effect considered for such breaks, and phrases such as “"large
piping must be restrained so that . . .," "in the unlikely event
that one of the small pressurized lines should fail . . ., the
piping is restra1ned or arranged to meet the following
requirements . . .", "restraint(s) on the lines are necessary in
order to prevent impact on and subsequent damage to the
neighboring equipment or piping®, and "where the requirements as
outlined above cannot be satisfied hy judicious routing of the
piping, pipe whip restraxnts are designed and located as
outlined below . . ." appear throughout this section. There is’
no indication that the protection of other piping systems from
jet impingement is required. The statement "blowdown forces and

4174a u -3






C. DCP RESPONSE (con;:inued)

4174a
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2.0

jet impingement forces due to the postulated piping breaks on
lines in the containment (other than the reactor coolant loops)
were calculated from the formula Pg = 1,26 PoA," simply
provides the thrust force from those lines postulated to break.

The only other reference to jet impingement occurs in FSAR
Section 8.3.1.4.10.3, which states: ‘

"The protection of Class 1lE equipment and cables from pipe
whip and jet impingement has been studied (see Section
3.6A). All Class 1E cables and equipment are protected
from damage caused by these hazards.® ,

Although Section 3.6A is only applicable outside containment,
the results of the recent jet impingement analysis indicate that
the intent of this statement is also met inside the contaimment,
based on the original scope and plant operating scheme.

DESIGN BASIS AT DIABLO CANYON

The following subsections provide information on the design
bases utilized at the Diablo Canyon plant.

2.1 layout Separation

As stated in FSAR Section 3.6.2 (p.3.6-10), jet dynamic
forces will result from the postulated pipe breaks.
Structural barriers and physical separation by plant layout
have been used in the design to limit the effects of jet
impingement. FPor example, the crane wall, operating floor,
and refueling cavity walls serve as barriers between the
reactor coolant loops and the contaimment liner. The
primary means of providing separation is to locate each of
the four reactor coolant loops in four distinct quadrants
projecting from the biological shield. The piping and.
components associated with each loop are then arranged in a
compact manner which results in a physical separation
between loops. Where the loops converge into the reactor
vessel and separation is at a minimum, the reactor shield
wall provides a barrier. Engineered safety feature system
components are located outside the crane wall, with
emergency core cooling system piping only penetrating the
crane wall in the vicinity of the loop to which they are
attached.
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c.

DCP_RESPONSE (continued)

2.2

As part of the Diablo Canyon design/layout process, when
piping drawings were revised and reissued for construction,
a mechanical and an electrical engineer who were cognizant
of the separation criteria and affected plant systems were
required to review and provide their concurrence with the
physical layout. This review and concurrence was in
addition to the various engineering discipline reviews.
FPurthermore, small pipe and instrumentation tubing routing
was included in this review because these were routed by
the Bome Office engineering force rather than field
routed. By utilizing this review process, critical systems
(pipes, conduit, instruments) are separated from
high-energy systems to the extent practical.

The recent plant assessmen“ using DCM M-65 has shown that
the layout of components within the containment ‘conforms
with this separation philosophy applied during the
design/layout/construction of Diablo Canyon,

Pije Whip Restraint Design

In addition to the physical separat:.on philosophy used in
the layout of Diablo Canyon, pipe restraints were added on
high energy lines in order to prevent impact on and
subsequent damage to neighboring equipment or piping
required to mitigate the effects of the subject pipe

break., The restraint type and spacing were chosen in such
a manner that unrestrained motion will not occur. Not only
do these restraints limit the motion but also limit the
fluid discharge zone of influence to a localized area near
the break. Pipe whip restraints are located in high-energy
piping systems more than 1 inch in diameter that were
originally intended for other than intermittent service
where the formation of a plastic hinge would endanger a
structure, system, or component vitgl to safety.

For all high-energy lines larger than 4 inches, the break
locations were postulated at all fittings. A walkdown'was
performed to determine restraint locations to ensure that
all FSAR comitments were met. FPor smaller pipes, because
of the lower thrust force and the limited impact zone, the
restraints are located for spec1f1c reasons, e.d., valve
operability.
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DCP RESPONSE (continued)

2.3

Due to the conservatively located pipe whip restraint and
the stiffness of the restraint itself, the pipe movement

will be limited and the jet effects will be minimized and

localized.

These pipe whip restraints, designed by PGandE, have had
their gaps verified by field hot functional test (with the
exception of gaps in the feedwater lines, which have yet to
be verified) and have been reverified by DCP as part of the
IDVP program.

To account for the effects of pipe break on the reactor
coolant loop/support system, a dynamic analysis was
performed., The internal blowdown forces caused by the
rupture of a primary locp pipe were combined with seismic
and other loading as described in FSAR Section 5.2.
Although the possibility of a main coolant loop failure was
extremely low, pipe whip restraints were added to the loop
to assure that, even in the case of a double-ended
guillotine break, the pipe could not separate any
significant distance. These pipe whip restraints
substantially limit the energy release rate from the break
and assure that the loads resulting from the loop breaks
will be minimized.

Ooncrete Structures

Jet impingement loads were considered. in the original
concrete structure design inside containment. Concrete
structures that may potentially be affected by jet
impingement were evaluated for these loads. These
structures include the reactor compartment wall, main steam
pipe chase wall, and regenerative heat exchanger
campartment. Consistent with the FSAR commitment of
Section 3.8, the containment wall is not explicitly
evaluated for the local jet impingement load, but is
evaluated using the peak uniform internal containment
pressure load from reactor coolant pipe break,

Due to the limited pipe break separation, the thickness of
the crane wall, and the relatively long distance to the
crane wall from the pipe break, the direct jet force on the
crane wall is small and nc formal calculation of jet ‘
effects was judged to be required. Our current analyses
support this, as they show that, even if these jet
impingement forces were considered, the concrete structural
integrity will not be impaired. This further validates the
original Diablo Canyon design. .
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C. DCP RESPONSE (continued)

2.4 Piping System Quality

/The evaluation of the effects of pipe break at the Diablo

Canyon plant is predicated upon the occurrence of a break
in a high energy line. However, much work has been
performed to demonstrate that such failures are highly
unlikely. This piping is of a high quality, and work on
the reactor coolant loop to demonstrate the unlikelihood of
failure has been done specifically for Diablo Canyon. This
work is sumarized in Section 5.2 of the FSAR. On a
generic basis, presentations have been made to the NRC and
the ACRS proposing that, for the reactor coolant system
(RCS), consideration of breaks be eliminated for structural
considerations. These proposals have been based on

. fracture mechanics studies which conclude 'that cracking

will lead to detectable leaks before any break occurs.

. These proposals have been favorably received by both the

NRC -and ACRS. The NRC is presently in the process of
revising its position on RCS pipe break. as delineated in
Standard Review Plan Sections 3.6.1 and 3.6.2 and
Regulatory Guide 1.46. .

Application of the revised NRC position may also be
extended to the other high-energy lines inside

containment. This piping has been fabricated from
high-strain capability materials which are similar in
character to the reactor coolant loop material, These
piping systems were then inspected, hydro-tested, and
accepted for service using rigorous and detailed
procedures. The seismic design of these piping systems has
been thorough and analysis has demonstrated that failure of
the piping will not occur in the case of an earthquake.

Thus, the quality and material properties of the piping,
the extent of inspection, and the inherent margin
introduced by design and analysis lead to the conclusion
that postulated ruptures have a very low probability of
occurrence.,



o
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DCP RESPONSE (continued)

2.5 Seismic Design of Piping and Systems

The ability of a piping system to withstand off-normal
loads is dependent upon its design. Diablo Canyon piping
systems are designed for seismic loads from the DE, DDE,
and Hosgri event and have been repeatedly analyzed for
these loadings. These design requirements have increased
the inherent capability of the piping systems to withstand
other off-normal events to several times greater than other
*non-West Coast" plants. Thus, while jet impingement loads
are not explicitly included in the piping system design,
the seismic design of piping systems to the levels
determined to be appropriate for the plant sife provides
inherent conservatism and has increased the piping
capability to withstand jet effects from postulated pipe
breaks.

3.0 SUMMARY

The Project has conducted an exhaustive analysis of the effects
of jet impingement inside containment utilizing screening
criteria based upon current NRC/industry guidelines. However,
these criteria significantly exceed the FSAR commitment on pipe
break dynamic effects, which generally limits itself to-
consideration of blowdown reactive forces and pipe whip. Jet
impingement is only considered as it affects containment
internal structures as defined in FSAR Section 3.8. .

Nonetheless, the recent verification analysis has shown that the’

design not only complies with the FSAR commitment, but also
generally satisfies current criteria. 1In those instances where
it does not, other aspects of the plant design have increased
its inherent capability to withstand or serve to limit the
effects of other off-normal events not explicitly included in
the analysis. However, a design-basis pipe break has been shown
to be an extremely low-probability event. The NRC is currently
revising its position to eliminate consideration of breaks for
RCS piping based on the low probability of the event and the
undesirability of additional structures and barriers that
adversely affect maintenance and inspection. The application of
this revised position is expected to be extended to other
high-energy piping systems inside containment. Thus, the older
piablo Canyon criteria is consistent with current trends in the
industry in the area of jet impingement effects.
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