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IMPORTANT NOTICE REGARDING CONTENTS AND USE OF THIS DOCUMENT
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PLEASE READ CAREFULLY

Nuclear Company, Inc. and the Customer pursuant to which
issued. Accordingly, axcept as otherwise axpressly providea
in such Agreement, neither Exxcn Nuclear Company, Inc. nor any person
makes any warranty or representation, expressed or
to the accurscy, completeness, or usefuiness of the
in this document, or that the use of any information,
spparatus, method or process disclosed in this document will not infrings
privately owned rights; or assumes any liabilities with respe~t to the use
of any information, apparatus, method or process disclosed in this document.
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The informaticn contained hersin is for the sole uss of Customer.

In order to avoid impairment of rights of Exxon Nuclear Company, nc.
in patents or inventions which may e included in the information contained
in this document, the recipient, by its acceptance of this document agrees
not to publish or make public use (in the patent use of the term) of such
information until 5o authorized in writing by Exxon Nuclear Company, Inc.
until after six (6) months following termination or expiration of the
Agresment and any extmnsion thereof, unless otherwise expressly
in the Agreement. No rights or licenses in Or to any patents
implied by the furnishing of this document.
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2.0 SUMMARY OF DISPOSITION OF EVENTS

Table 2.1 presents summary of 36| of the analysi¢

with ENC methodology, the events 1spositioned int

categories as identified in 5 | .| References are present
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15.1 INCREASE IN HEAT REMOVAL BY SECONDARY SYSTEM
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15.5 INCREASES IN REACTOR COOLANT SYSTEM INVENTORY

Increase in reactor coolant system inventory can be caused by inad-

vertent operation of the CCCS or primary coolant system charging pumps.
15.5.1  Inadvertent Operation of Emergency Core Cooling System

The shutoff head of the H.B. Robinson high pressure safety
injection system punps s approximately 1500 psia, which is much less than
the trip setpoint pressure of 1850 psia and therefore cannot increase the
primary inventory during power operation,

Pressurized thermal shock (PTS) is being addressed in the
Unreviewed Safety I[ssue program A-49, Typical Combustion Engineering,
Babcock & Wilcox and Westinghouse early design operating plants were modeled
in this effort. The plants modeled were Calvert Cliffs, Oconee, and H.B,
Robinson Unit 2. Approximately 200 cases have been analyzed in the thermal
hydraulics portion of the M.B. Robinson program. Representative events
examined were steam line break, loss of coolant accidents, and arbitrarily
large step changes in coolant temperature.

Break spectrums were examined with the specific objective of
achieving stagnation conditions in the primary system. In each svent when
primary pressure dropped below 1300 psia, the reactor coolant pumps were shut
eff. As required by the reactor protection logic, the safety systems were
enabled injecting cold ECC water, All events were initiated at hot zero power
or at power conditions in order to bound lower temperature operations. Thus,
the effect of inadvertent operation of the ECCS in stagnant conditions in
addition to a much broader spectrum of more limiting events has been
addressed.

. s U h
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Probabilistic fracture mechanics analysis using these thermal
hyd aulic results is in progress. While not yet completed, extremely low
probability of reactor vessel failure is indicated from preliminary results.

To further address the concerns of this issue, Carolina Power
and Light is implementing a low radial leakage fuel management program and is
installing part length shielding fuel assemblies. These actions assure that
H.B. Robinson 2 will not reach the NRC screening criteria for RTypt.

The Westinghouse Owners Group (WOG) has previously addressed

this issue.(1l) This effort addressed all transients which may subject the

reactor ciessure vessel to overcooling thermal effects from loss of loop
flow. The results of the report support the NRC screening criteria, i.e.,
plant operation is acceptable if the screenino criteria for RTypT S not
reached.

Therefore, the causes and conseguences of this event and a'l
other event- which could Tead to PTS have been addressed by the NRC and WOG

programs and need not be further addressed in this license action.

15.5.2 CVCS Malfunction that Increases Reactor Coolant Inventory

The consequer:es of unplanned additions to inventory and

effect of reactivity additions due to diluiion during refueling and startup
are treated in Section 15.4.6. The consequences of dilutions at power are
bounded by the analysis of Section 15.4.2, Uncontrclled RCCA Bank Withdrawal

-

at Power.

The consequences of volumetric addition and effect on press

|

boundarv during all operational modes have been earlier addressed in the H.B.

i

Robinson 2 FSAR, lUpdated, Section 15.5.
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These effects are mitigated by resetting the pressurizer PORV
set pressure to 400 psig prior to going below 350°F. There are two PORVs
on the pressurizer, each independently actuated. Any one valve has adequate

relief capacity and response time to prevent overpressurization due to

malfunction of the CVCS. Thererore, this branch of the event is bounded by

the previous analysis.
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15.6 DECREASES IN REACTOR COOLANT SYSTEM INVENTORY

15.6.1 Inadvertent Opening of a Pressurizer Safety or Power Operated
Relief Valve

This event is caused by malfunction of either the press zer

PORV or safety relief valve. The safety relief valve capacity is greater than

that of the PORV, and analysis with malfunction of the larger will bound the

two possible events.

The H.B. Robinson 2 licensing basis acceptance criteria for

this event is as for postulated accidents. However, the analysis performed

shows that the SAFDLs are not penetrated.

calculation was performed to evaluate the consequences of

this event. It was assumed that a single code valve failed open at full

power. The maximum relief capacity of the vaive is 288,000 1b/hr at set
pressure. The conditions are:

Power 2346 MWt (102%

- 40
lave + 49

Pressure 2250-30 psia
Active Core Flow 5.8%106 1b/hr (-3% uncertainty
-Tuded)

N

H

f-AA
£
ol
(‘\,

Low Pressure Trip
Trip Delay

Scram Delay

NNRR f

k quasi-steady state calculation was performed to determine the DNBR
event.
The event was assumed to be 1nitiated at ti

Reactor power was assumed to remain at 102% of
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overshoot pressure less 20 psi. The time from event initiation to trip was
conservatively calculated to be 9.2 seconds based nn rated valve flow at 2500
psia. A trip power-reduction delay of two seconds was used. The pressure at
scram was calculated to be 1733 psia with the 20 psi conservative subtractor.
The 20 psi conservatism would also allow ~.5 sec larqger delay to power
reduction. The recduction in coolant temperature due to the primary coolant
performing thermodynamic work on the pressurizer was calculated to be 2.40F,
Conservatively, credit was not taken in the calculation of DNBR for the
reduction in coolant temperature. The MDNBR so calculated was greater than
tiie XNB DNB correlation SAFDL limit of 1.17, which assures with 95%

probability and confidence limits that DNB does not occur.

15.6.2 Loss of Reactor Cdolant from Rupture of Small Pipes or from
' Cracks in Large Pipes which Actuate the Emergency Core CooTing

System

An analysis was performed in 1975 with ENC's approved small

break model. Substantial margin to acceptance criteria was demonstrated in

that Jnalys1s.\6) The analysis was performed for breaks ranging in size from

3 6 inch diameter break to a 1.0 double ended quillotine cold leg break. That
analysis demonstrated that the large break bounded the small breaks with
substartial margin. There have been no changes which would change the
relative aspects of small and large breaks. Therefore, the event as analyzed

in 15.6.5 (large break LOCA) bound the results of this event.

15.6.3  Steam Generator Tube Rupture

This event is analyzed with a conservative break flc

lation, including a stuck open atmospheric dump valve. The
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reported in Reference 3. The radiological consequences are treated in

Reference 4.

15.€.4 Radio]ogical Consequences of Main Steam Line Failure Qutside
Containment

BWR event. Not applicable to PWRs.

Loss of Coolant Accidents Resulting from Spectrum of Postu-

Tated Piping Breaks within the Reactor Coolant System Pressure

Boundary

A spectrum of double-ended quillotine pipe breaks with varying
Moody discharge coefficients and split breaks with varying flow areas has
been evaluated with an approved anu accepted model for H.B. Robinson 2. This
work identified the 1imiting break size to a double-ended cold leg guillotine

break with Moody discharge coefficient of 0.8. This event is reanalyzed for

the oreviously identified 1imiting break with EXEM/PWR LOCA/ECCS models. The

De

results of the analysis are presented in Reference 5

15.C.0 Radiological Consequences of a Design Basis Loss-of-Coolant

Accident
The analysis is based on the maximum core damage and release
which could occur as a consequence of the design basis LOCA. As such, the

a ! the

fission product inventory within the gap region for all fuel rods ir
reactor is released. The maximum average core burnup 1s assumed. The res

.

of the analysis are reported in Reference 4.
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15.7 CONSEQUENCES OF RADIOACTIVE

RELEASE FROM A SUBSYSTEM OR COMPONENT

15.7,.3 Postulated Radioactivity Releases due to Liquid Tank

This event has been reviewed and results documented

H.B. Robinson Unit 2 FSAR. The results of this evaluatior

the planned licensing actions and therefore bound present operations

Radiolcgical Consequences of Fuel Handling Accidents

v 4

The accident is assumed to be caused by damage and release
fission products from a single fuel assembly during handling in the spent
fuel pool. The maximum average burnup of the H.B. Robinson fuel

increased. The results of the analysis for increased burnup are pres

Reference 4.

15.7.5 f ent Fgg} Cask Drop Accidents

The results of this accident are unchanged from those docu-

mented in the H.B. Robinson Unit 2 FSAR. The results of the analysis

therefore bound present operations.

15.8 ANTICIPATED TRANSIENTS WITHOUT SCRAM

Not applicable.




XN-NF -83-72
Revision 2
Supplement 1

REFERENCES

“Standard Review Plan for the Review of Saf Ly Analysis Reports for
Nuclear Power Plants,” NUREG-0800, U.S. Nuclear Regulatory Com-
mission, July 198l.

"H.B. Robinson Unit 2, Cycle 10 Safety Analysis Report," XN-NF-83-
¢ 2, July 1984,

"“Plant ’varhxevf Analysis for H.B. Robinson U
.ncreased rAh (To be issued)

"H.B. Robinson Unit 2 Radiological Assessment of Postulated Acci-
dents," XN-NF-84-68(P), June 1984.

~ .

"H.B. Robinson Unit 2 imiting Break LOCA-ECCS Analysis
Increased Enthalpy Rise Factor," XN- Ne -84-72 July 1984,

F!n;\ Safety ur}ljjl‘ Report (Updated), H.B. Robinson Steam Elec-
tric Plant Unit No. 2

“A Generic Analysis of the Control Rod Ejection Transient for
Pressurized Water Reactors," XN-NF-78-44( ". October 1983.

H.B. Robinson Unit 2 Technical Specifications.

Plant Operating Manual for H.B. inson Unit 2, Procedure FHP-031,
Core Mapping Following Fuel iuadwnq; EST-050, Refueling Startup
Procedures; EST-054, Power Distribution Maps.

"p s of the H.B. Robinson Unit 2 PWR for 2300

ant Transient Analys
1
1

| 51
MWt," XN-75-14, July 197

r

Assessment of Significant Flow Extension, Inc
*nt"qus, from Pressurized Thermal Shock of Reac
inghouse Nuclear Plants,” Nhﬁp'lbfkg December 198

»




XN-NF-83-72
Revision 2
>upp 'ement

Issue Date: 7/20/84

H. B. ROBINSON

SAFETY ANALYSIS

Distribution

FT Adams
GJ Busselman
JC Chandler
Federico
ausz
Helbling

7

{
R
KD
T

|

HE Williamson

Document Control




