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INTRODUCTION 

By letter to the Carolina Power and Light Company (the licensee) dated 
August 11, 1976, the NRC requested an evaluation of the H. B. Robinson 
Steam Electrfc Plant, Unit No. 2, system designs to determine suscepti
bility to overpressurization events, an analysis of the possible events 
and proposed interim and permanent modifications of systems and pro
cedures to reduce the likelihood and consequences of such events. By 
letter dated September 8, 1976 and-subsequent letters (see references) 
the licensee submitted the information we requested including the 
administrative operating procedures, the proposed low temperature over

pressure protection system (OPS), and Technical Specifications. The 
hardware includes sensors, actuating mechanisms, alarms and valves 
to prevent a reactor coolant system transient from exceeding the 
pressure and temperature limits of the Technical Specifications for 
Robinson 2, as required by Appendix G to Chapter 10, Code of Federal 
Regulations, Part 50 (10 CFR 50).  

BACKGROUND 

Over the last few years, incidents identified as pressure transients 
have occurred in pressurized water reactors. As used in this report 
"pressure transients" refers to events during which the temperature
pressure limits of the reactor vessel, as shown in the Technical 
Specifications, are exceeded. All of these incidents occurred at 
relatively low temperatures (less than 2000F) where the reactor 
vessel material toughness (resistance to brittle failure) is reduced 
from that which exists at normal operating temperatures.  
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The "Technical Report on Reactor Vessel Pressure Transients" in .NUREG

0138 (Reference 14) summarizes the technical considerations 
relevant 

to this matter, discusses the safety concerns and existing safety 

margins of operating reactors, and describes the regulatory 
actions 

taken to resolve this issue by reducing the likelihood of future pressure 

transient events at operating reactors. A brief discussion is pre

sented.here.  

Reactor vessels are constructed in accordance with the ASME Boiler 
and Pressure Vessel Code. Steels used are particularly tough at normal 

reactor operating pressure and temperature conditions. 
However, these 

steels are less tough if subjected to relatively higjh 
pressures at 

low temperatures. Thus, restrictions are placed on the pressure levels 

during startup and shutdown operations.  

At operating (hot) temperatures, the pressures 
allowed by Appendix G 

limits are in excess of the setpoint of currently installed pressurizer 

code safety relief valves. However, most operating PWRs did not have 

automatic pressure relief device setpoints to prevent lower level 

pressure transients during cold conditions (startup and 
shutdown) from 

exceeding the Appendix G limits when the reactor coolant system (RCS) 
is water-solid and non-vented.  

By letter dated August 11, 1976 (Reference 1), we requested that the 

licensee begin efforts to design and install plant systems to mitigate 

the consequences of pressure transients at low temperatures. We also 

requested that operating procedures be-examined and administrative 
changes 

be made to prevent initiating overpressure events. We also concluded..  

that interim administrative controls should be imposed to 
assure safe 

operation until the proposed overpressure mitigating hardware could 
be 

installed.  

The licensee responded (References 2, 3 and 4) with preliminary 
information 

describing interim measures to prevent these transients along with 

some discussion of a proposed OPS hardware change. The change, which 

has been made, was to install a low pressure (400 psig) automatic actuation 

setpoint on the existing pressurizer power operated relief valves 
(PORV) 

for operation at all temperatures below 3500 F whenever the RCS is water

solid and non-vented.  

The licensee participated as a member of a Westinghouse user's group 
which was formed to support the analytical effort required to verify 

the adequacy of the OPS. Using input data supplied by the user's group, 

Westinghouse performed transient analyses (Reference 15) which 
were 

used as the bases for plant specific calculations.



-3

We requested additional information concerning the proposed procedural 
and OPS hardware changes (References 5 and 6) and obtained licensee 
responses (References 7, 8 and 9). After subsequent telephone conversa
tions and meetings, the licensee submitted plant specific analyses and 
further supporting information (References 11, 12, 17 and 18). Also, 
the licensee proposed supporting OPS Technical Specifications (Reference 
13).  

The purpose of this safety evaluation is to document the basis for our 
approval of the licensee's OPS and associated Technical Specifications.  

The. proposed overall approach to eliminating overpressure events 
incorporates administrative, procedural and hardware controls with 
reliance upon the plant operator for the principal line of defense.  
Preventive administrative and procedural measures include: (1) 
procedural precautions; (2) de-energization of components during 
cold shutdown; (3) avoidance of water solid reactor coolant system when
ever possible; and (4) addition of an OPS which incorporates an auto
matically actuated setpoint low pressure relief using the existing power 
operated relief valves (PORV).  

The design basis criteria applied in determining the acceptability 
of the electrical, instrumentation and control aspects of the added 
low temperature OPS are: 

Operator Action: Except for enabling the OPS (Las required 
when RCS.temperature falls below 35QoF}, no credit can be, 
taken for operator action until ten minutes after the 
operator is aware of a transient.  

Single Failure Criterion: The low temperature OPS shall be 
designed to protect the reactor vessel given a single 
failure in addition to the event that initiated the pressure 
transient.  

Testability: The OPS must be testable on a periodic basis 
to assure operability.  

Seismic and IEEE Std-279 Criteria: The OPS should satisfy 
seismic Category I and IEEE Std-279 criteria. The basic objective 
is that the system not be vulnerable to a failure that could 
both initiate a pressure transient and disable the OPS. Such 
events as loss of instrument air and loss of offsite power must 
be considered.
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EVALUATION 

System Description 

The licensee has adopted the "Reference Mitigating System" concept 
developed by Westinghouse and the user's group and has supplemented 
the actuation circuitry of the two existing pressurizer PORVs 
to provide a constant,:. automatic low pressure relief setpoint at 400 
psig during startup and shutdown conditions. The new actuation 
circuitry uses multiple pressure sensors, power supplies and logic.  
trains to improve-reliability.  

A keylock switch allows an operator to manually enable and disable 
the low pressure setpoint of each relief valve whenever the RCS temperature 
is below 3500F. Enabling alarms are provided which monitor the RCS 
temperature, the position of both keylock switches, and the position 
of the PORV upstream MOVs. Each alarm also serves as an "OPS actuation" 
alarm by annunicating if the associated OPS channel trips (i.e., 
P <400 psig). Separate enabling/actuation alarms are provided for 
tR Schannels to maintain separation of redundant channels.  

The existing PORVs are spring closed and air (or nitrogen, N ) opened 
gate valves. Each PORV receives actuating air from the existing plant 
instrument air system or the newly added backup N supply system. The 
single plant instrument air header supplies both FORVs. The backup N 
supply system has two N accumulators, one for each PORV, and a bank gf 
2000 psi N bottles conected to a single header that supplies both 
PORVs. Ea~h accumulator contains enough 'N for approximately ten minutes 
of PORV operation (about 100 cycles) withoui operator action during the 
most limiting transient, assuming a loss of both the plant instrument 
air system and the backup 2000 psi N bottles. Check valves and 
pressure regulators are arranged such that the primhry source of actuating 
air is the plant instrument air system. Pressure instruments (four), 
monitor the supply of air and N to each PORV, and low pressure alarms 
are installed in the control rogm to alert the operator to a malfunction 
in the system. We find the PORV normal and backup actuation air supply 
systems are acceptable.  

Operator Action 

Operator awareness of the overpressure transient will be by the low 
temperature overpressure transient alarm. No credit has been taken 
until 10 minutes later. We find this acceptable.  

Single Failure 

Redundant pressure protection channels are used to satisfy the single 
failure criterion. The design basis for the long-term mitigating system
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is such tha't a single failure is considered in addition to the 
single event that initiates the overpressurization incident. This 
single failure is assumed to apply to the sensing and actuation 
mechanisms and pressure relief devices.  

Since redundant pressure and temperature sensors and associated 
electronics, two PORV's and isolation valves, and independent power 
sources are provided for the long-term overpressure mitigating 
system, we find that the long term mitigating .system meets the 
single failure criterion and is, therefore, acceptable.  

Testability 

The program for testing the PORV's for low pressure protection system 
operability resulted in an NRC position that the control circuitry 
from pressure sensor to the valve solenoid should be tested prior 
to each heatup or cooldown and the PORV's should be stroked during 
each refueling. The testibility program for the Robinson 2 PORV's 
will be as follows: 

a. Verification of upstream isolation valves functioning once 
per cold shutdown.  

b. Performance of a Channel Functional test of the control 
circuitry from the pressure sensor to the valve solenoid 
to be conducted once per refueling outage.  

c. Performance of a Channel Calibration of the pressurizer pressure 
sensors once per 18 months.  

Verification-of operability is possible prior to a water-solid 
system, low temperature operation by use of the remotely operated 
isolation valves, enable/disable switches, and normal electronics 
surveillance methodology.  

Plant tests during cold shutdown could potentially result in RCS 
overpressurization above the minimum operating limit curves unless 
systems are properly aligned. These tests are the integrated emer
gency core cooling system test, the temperature loop calibrations 
for the.letdown isolation detectors, and the periodic surveillance 
tests of the charging pumps.  

Overpressurization resulting from these tests will be prevented 
through the use of special valve lineup procedures. These lineup 
procedures are permanent parts of the tests and are reviewed and 
approved by operations personnel and management prior to performance.  
During the lineup, the operator is required to verify each valve 
position after he confirms it to be properly aligned. These
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procedures allow verification of proper valve lineup prior to system 
test. We find these special procedures to be acceptable.  

Testing requirements will be incorporated in the Technical Specifi
cations as discussed in Section 4.0. From the EI&C standpoint, 
the OPS satisfies our testability criteriaand is acceptable.  

Seismic Design and IEEE Std-279 Criteria 

IEEE Std-279 and seismic criteria were considered in the design of 
the OPS. The mechanical equipment of the OPS has been designed and 
installed to meet the Seismic Class I requirements of Robinson 2.  
The new electrical components used in the design of the OPS are 
identical in specification to the current reactor protection system 
instrumentation components.  

Also, the additional electrical equipment will be installed so as 
not to compromise the seismic design of existing safety systems.  

The control air supply from the air accumulators will be seismically 
designed. The existing PORV's will not be degraded by the OPS 
modi fication.  

As a result of our review of the OPS modification, the licensee 
made some changes to bring it into. compliance with IEEE Std-279. To 
assure adequate functional separation, the logic has been changed 
such that in the revised OPS design, each valve is associated with 
its own logic train and will not receive signals from the other train.  

Although one area of the OPS design does not fully meet the IEEE 
Std-279 separation criteria, our evaluation shows that this is not a 

safety problem. Three temperature indicators- in parallel are used 

to provide input to both trains through low-auctioneer devices. A 
short in one auctioneer circuit could however, prevent operation of 
the other auctioneer circuits. However, if the short occurs while 
the OPS is not enabled, i.e., is not required to be operable, then 
the audible alarm and annunciator are activated.' If the OPS is 
enabled, then in addition to activation<ff the alam and annunicator 
the PORV would open. Thus, failure would either be alarmed immediately 
for appropriate corrective action or if the OPS has been enabled, 
it would actuate a PORV to relieve pressure.  

It is concluded that the long-term OPS of Robinson 2 has been 
appropriately designed for Class I seismic design conditions and 
also adequately satisfies the intent of IEEE Std-279. We find this 
design to be acceptable with the above described changes.



Appendix G Curves 

The Robinson 2 Appendix G pressure versus temperature curves submitted 
by the licensee for purposes of overpressure transient analysis 
are for zero to 20 and 20 to 32 effective full power years. The 
licensee has used the maximum pressure corresponding to a zero degree 
per hour cooldown rate since most pressure transients occur during 
isothermal conditions. Margins of 60 psig and 10aF are included 
for possible instrument errors. The Appendix G pressure limit at 
1000F according to these curves is about 500 psig. That is, at 
1000F the PORV's would have to actuate if the reactor coolant exceeded 
that pressure. We find that this use of these curves is acceptable 
as a basis for OPS performance.  

Electrical Controls 

The licensee's design for the OPS is based on the use of existing 
PORV's located on the pressurizer. These valves may be operated 
manually by closing a switch or may be automatically activated by 
redundant channels of protective instrumentation which compare 
actual pressure and temperature with Appendix G limits. The PORV's 
are spring loaded closed and require air to open. Air is supplied 
from an air source controlled by solenoid valves. Each channel of 
the OPS operates in the manner described below.  

Wide range temperature signals from all three RCS loops will be fed 
to a low-auctioneer device which will select the lowest loop temper
ature. The lowest loop temperature signal will then be fed to a 
function generator which will convert the input temperature signal 
into an outpu-t pressure signal conforming to that pressure allowed 
by the plant's 10 CFR 50 Appendix G curve at the input temperature.  
The converted temperature signal (allowable pressures) from the 
signal generator will then be compared with a plant wide-range 
pressure signal. (The plant wide-range pressure signals will be 
produced from newly installed pressure transmitters, one for each 
protection channel). When the measured pressure exceeds allowed 
pressure the comparator will trip and activate a relay whose contacts 
will in turn activate the primary PORV solenoid. An alarm circuit 
will annunciate the condition in the control room. One channel will 
operated PORV-A while the redundant channel will operate PORV-B.  

By administrative control, a manual permissive switch will arm both 
channels when the plant is below 350oF. A non-redundant temperature 
comparator with control room annunciation will alert the operator 
when loop temperature drops below 3500 F. During normal plant 
operation, the permissive switch will administratively disable 
both channels but not the temperature comparator. Plant operating 
procedures will require enabling the system before the temperature 
drops below 350'F. When the permissive switch is armed, both channels
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are available for automatic control of the PORVs. The low temperature 
annunciator will not light under normal conditions if the system is 
enabled prior to the temperature dropping below 3500 F. With the system 
enabled below 350 0F, the energizing of the annunciator indicates 
that the Appendix G limit curve has been exceeded and the PORVs will 
open. All pressure and temperature sensors are powered by a vital 
power source.  

There is both audible and visual flashing annunciation of all alarms.  
Acknowledgment of an alarm silences the audible portion and changes 
the visual display to a non-flashing light. If a second (or third 
or fourth) alarm occurs after the preceding alarm has been acknow
ledged, it will also be annunciated by both the audible tone and 
flashing light. The steady annunciator panel light cannot be disabled 
until all alarms have been cleared.  

Connections to the equipment racks are made on terminal strips in 
separate compartments. The cables are routed via separate cable 
trays. The lamps are housed in separate compartments in the 
annunciator panel. Circuit isolation between inputs to an annunciator 
is accomplished both by transformer circuitry and resistance isolation 
in each circuit; i.e., two isolating methods per input.  

High Pressure Alarm 

We required that a high pressure alarm be operable during low RCS 
temperature operations (below 350 0F) to alert the operator of a 
pressure transient.  

This capability has been acceptably provided as described above.  

Isolation Valve Alarm 

We required that the position of the isolation valves upstream of the PORV be wired into the overpressure protection alarm systems so that the alarm will not clear unless the OPS is enabled and the isolation valve is open. Means should be provided to insure proper alignment of the isolation valve during OPS operation. A description of the alarm system is provided below: 

These isolation valves (MOV 535 and MOV 536) are wired into the OPS 
such that manual operation of the manua.l.permissive switch discussed 
above will also result in the opening of the isolation valves. An 
open-close indication for each isolation valve is provided on the 
:iain control board by means of annunciators Al-16 and Al-24. (If 
closed, these annunciator lights cannot be cleared.) 

We find this design to be acceptable.
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Enable Alarm 

We required that an alarm be activated as part of the plant cooldown 
process to insure that the PORV "Low" setpoint is activated before 
the RCS temperature is equal to or less than 3500 F. A description 
of the alarm system is provided above. We find this design to be 
acceptable.  

PORV Open Alarm 

We required that an alarm be activated to alert the operators that 
a PORV is in the open position.  

A description of the system is provided below.  

Alarms Al-16 and Al-24 will annunciate when an overpressure event 
occurs. The same signals that activate the low temperature/high 
pressure alarms are also used (with isolation) to open the PORV.  
PORV opening is indicated by alarm A3-8, "Pressurizer Protection, 
High Pressure". We find this design to be acceptable.  

Pressure Transient Reporting and Recording Requirements 

We require a 30-day licensing event report (LER) for pressure 
transients which cause the OPS to function, thereby indicating the 
occurrence of a serious pressure transient. In addition, pressure 
and temperature recording instrumentation are required to provide 
a permanent record of the pressure transient. The response time of 
the P/T recorders shall be compatible with pressure transients 
increasing at-a rate of approximately 100 psig per second.  

A wide range pressure recorder with a scale of 0-3000 psig is provided 
to record pressure transients. In addition, RCS cold leg and hot 
leg temperatures are recorded on two strip chart recorders. We 
find this to be acceptable.  

Disabling of Non-Essential Components During Cold Shutdown 

Our position requires the de-energizing of safety injection system 
(SIS) pumps and closure of SI header/discharge valves during 
cold shutdown operations. A description of the licensee's commit
ments follows.  

Spurious SIS operation during cold shutdown will be averted by 
procedurally requiring the SI accumulator isolation valves to be 
closed and de-energized, and the high head SI pumps to be de-energized.  
This equipment will, however, be allowed limited, controlled operation 
for tests, filling of various systems etc. during cold shutdown, 
but only with approved procedures and valve lineups as discussed 
elsewhere in this report.



During cold shutdown conditions, there are only three cases where 
SIS pumps .will not be required to be de-energized and the accumulators 
not isolated. (1) During refueling, periodic tests are required to 
meet Technical Specifications requirements. SIS injection into the 
RCS is prevented during these tests by having the SIS pumps header/ 
discharge valves closed and the accumulators depressurized. (2) 
Testing after maintenance on the pump will also require operation.  
There will be similar safeguards as in (1) above for this situation.  
(3) The SIS pumps are also used to flood the refueling canal. This 
operation cannot create an overpressurization situation since the 
vessel head will have been unbolted and the RCS will thus be 
unpressurized.  

Evaluation of Design Basis Events 

The incidents that have occurred to date have been the result of 
operator errors or equipment failures. Two causes of pressure 
transient initiation can be identified: coolant mass increases 
resulting from charging pumps, safety injection pumps, safety injec
tion accumulators; and heat buildup (which in a free system would 
cause thermal expansion) from external or internal heat sources such 
as the steam generators or reactor residual heat.  

On Westinghouse designed plants, the most common cause pf the over
pressure transients to date has been isolation of the reactor coolant 
letdown path. Letdown during low pressure operations is through the 
reactor residual heat removal (RHR) system. Thus, isolation of RHR 
system can initiate a pressure transient if a charging (reactor 
makeup) pump i's left running. Other transients have occurred with 
lower frequency. Those which have resulted in.the most rapid pressure 
increases were selected by us for analysis. The most limiting mass 
input transient we have identified was caused by inadvertent startup 
of the largest safety injection pump. The most limiting thermal transient 
we have identified was the startup of a reactor coolant pump (RCP) with 
a 50oF temperature difference between the reactor coolant in the reactor 
vessel and the reactor coolant in the steam generator associated with 
that RCP.  

Based on the historical record of overpressure transients and the 
imposition of more effective administrative controls, we determined that the limiting events identified above and discussed below form an acceptable basis for analyses of the performance of the Robinson 2 OPS, including establishment of instrument setpoints.  

Setpoint Analysis 

The one loop version of the LOFTRAN (Reference WCAP 9707) code was used to perform the mass input analysis case. The four loop version was used for the heat input analysis case. Both versions require some input modeling and initialization changes. LOFTRAN is currently under review by the NRC and is judged to be an acceptable code for treating problems of this type.



The results'.of this analysis are provided in terms of PORV "setpoint" 
overshoot. (There is actually a family of setpoints corresponding to 
the Appendix G tenperature pressure limit curves). The predicted 
maximum transient pressure is simply the sum of the overshoot magnitude 
and the "setpoint magnitude." The PORV "setpoint" is adjusted so that 
given the overshoot, the maximum transient pressures will always remain 
below those allowed by Appendix G limits.  

The licensee used the following Robinson 2 plant characteristics to 
determine the maximum transient pressures reached for the design basis 
pressure transients: 

SI Pump Flow.Rate 80.5 lb/sec 

RCS Volume 9343 ft 3 

PORV Opening Time 2 sec 

S G Heat Transfer Area 43,400 ft 2 

Relief Valve Setpoint 400 psig 

Westinghouse identified certain assumptions used in LOFTRAN that 
Westinghouse considers to be conservative, that is, overprediction of the 
peak RCS pressure in these design basis transients. These are listed 
below along with some plant parameters for Westinghouse assumed values 
in the generic analysis that the licensee has identified to be conser
vative-relative-to the actual Robinson 2 values.  

o One PORV was assumed to fail.  

o The RCS was assumed to be rigid with respect to metal expansion.  

o No credit was taken for the reduction in reactor coolant 
bulk modulus at RCS temperatures above 100 0 F (constant bulk 
modulus at all RCS temperatures).  

o No credit was taken for the shrinkage effect caused by low 
temperature SI water added to higher temperature reactor 
coolant.  

o The entire volume of water of the steam generator secondary 
was assumed available for heat transfer to the reactor coolant.  
In reality, the liquid immediately adjacent and above the tube 
bundle would be the primary source of energy in the transient.  

o The overall steam generator heat tranfer coefficient, U, was 
assumed to be the 'free convective heat transfer coefficient of 
the secondary side water, hsec. The forced convective heat 
transfer coefficient of the primary side reactor coolant, 
hpri, and the tube metal resistance have been ignored thus 
resulting in a conservative (high) coefficient.
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o The RCP startup time assumed in the heat input analysis was 
9-10 seconds whereas the actual Robinson 2 RCP startup time 
(in E hot, 350 0F, RCS) is 12-14 seconds.  

o The SI pump startup time assumed in the mass input analysis 
was 1.64 seconds whereas the actual SI pump startup times is 3-4 
seconds.  

o The heat input analysis assumed a steam generator (SG) heat 
transfer area of 58,000 ft2 whereas the actual Robinson 2 
SG area is 43,400 ft2.  

We agree that these are conservative assumptions.  

Mass Input Case 

The inadvertent start of a safety injection pump with the plant in 
a cold shutdown condition was selected as the limiting mass input 
case.  

Westinghouse provided the licensee with a series of curves based on 
the LOFTRAN analysis of a generic plant design which indicates overshoot 
of the PORV "setpoint" for this transient as a function of system 
volume, relief valve opening time and relief valve "setooint" (Reference 
15). This -sensitivity analysis was then applied to the Robinson 2 
parameters to obtain a conservative estimate of the overshoot. We 
find this method of analysis to be acceptable.  

Using the Westinghouse methodology, the Robinson 2 PORV "setpoint" 
overshoot was determined to be .78 psi. At a temperature corresponding 
to 400 Psig on the Appendix G temperature/pressure curve , the transient 
pressure would be 478 psig for the worst case mass input transient 
when the PORV was signaled to open (400 psig). Since the 32 EFPY 
Appendix G limit at temperatures above 1000 F is above 500 psig, we con
cluded that OPS performance would be acceptable with a 400 psig low 
pressure relief valve setpoint.  

Heat Input Case 

Inadvertent startup of a reactor coolant pump with a reactor coolant 
(RC) to secondary coolant temperature differential across the steam 
generator of 500 F, and with the reactor coolant system (RCS) in a 
water-solid condition, was selected as the limiting heat input case.  
For this case, Westinghouse provided the licensee with a series of 
curves based on the LOFTRAN analysis of a generic plant design to 
determine the PORV "setpoint" overshoot as a function of RCS volume, 
steam generator heat transfer and initial RC temperature (Reference 15).
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Also, Westinghouse supplied the licensee with supplemental calculations 

(Reference 16) for overpressure protection system performance appraisals.  

For this transient, the reference relief valve selected was assumed to 

have a total opening time of two seconds from the instant the signal 
to open is received (PORV "setpoint" readiedc) until the valve reached 

the full open position.  

Using the supplemental calculations, the licensee calculated final 
pressures for the heat input transient for a fixed AT of 50oF and a 
range of initial RC temperatures. These values are given here: 

RC Temperature PORV ''Setpoint" Maximum Pressure Appendix G Limit 

100oF' 400 psig 419.7 psig 500 psig 

180oF 400 psig 445.7 psig 500 psig 

2500F 400 psig 466.9 psig 500 psig 

The Appendix G limits are not exceeded for the heat input cases over this 
range of RC temperatures.  

Based on the above -analyses of the limiting mass input and heat input 
cases which show a maximum pressure transient below that allowed by 
Appendix G limits we find that a PORV "setpoint" of 400 psig.is 
acceptable.  

Implementation Schedule 

The licensee installed and tested the Robinson 2 overpressure protection 
system during the 1978 refueling outage (February to April) except for 
the low pressure alarm on the air and N2 supply to the PORV's. This 
alarm was not installed during that outage due to equipment delivery 
schedules. However, pending installation of this alarm, the licensee 
has committed to monitor the four PORV actuating air supply pressure 
indicators frequently whenever the OPS is enabled.  

The alarm will be installed at the first shutdown of sufficient duration 
after the necessary equipment is delivered. Since there are in essence 
three supplies of actuating air to each PORV (instrument air, accumulators, 
and 2000 psi bottles), we find the above delay in installation of the low 
pressure alarm to be acceptable.
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Administrative Controls 

To supplement the hardware modifications and to limit the magnitude of 
postulated pressure transients to within the bounds of the analysis 
provided by the licensee, a defense in depth approach has been adopted 
using procedural and administrative controls. Those specific conditions 
required to assure that the plant is operated within the bounds of the 
analysis are spelled out in Technical Specifications.  

Procedures 

A number of provisions to reduce the likelihood of pressure transients 
at low temperature conditions are contained in the Robinson 2 operating 
procedures. These procedures require that an acceptable RCS pressure/ 
temperature profile be achieved prior to startup (and jogging) of a 
reactor coolant pump (RCP) with the RCS in a water-solid condition.  
In addition, the plant shutdown and cooldown procedures require the 
RCP's to be run until the pressurizer has been cooled to less than 
2000F. The RCS temperature when the RCP's are tripped will actually 
be about 150 0F, thus the possibility of a significant RCS temperature 
asymmetry existing when the RCP's are restarted is reduced.  

Also, the licensee has modified plant procedures to restrict RCS water
solid operation to only those times when absolutely necessary.  

The plant shutdown and cooldown procedures require the closure and 
removal of power from the safety injection accumulator isolation valves 
prior to the reduction of RCS pressure to below 1000 psig. Also, the 
procedures require that prior to the RCS temperature going below 350oF 
the power supply breakers to the three high pressure safety injection pumps 
be opened and the control power fuses to these breakers be removed. These 
breakers remain open whenever the plant is in a shutdown condition unless 
required by periodic tests (surveillance requirements) or post-maintenance 
operational tests. During these tests, the safety injection pump header 
discharge valves are required to be shut and other administrative safe
guards are to be taken to prevent an overpressure transient.  

We find the prbcedural and administrative controls described above 
to be necessary and acceptable. We have further determined that certain 
of these procedural and administrative controls should be included in the 
Technical Specifications. These are listed in the following section.
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Technical Specifications 

We requested the licensee to submit proposed Technical Specifications 
to ensure proper availability of the overpressure mitigating system 
and continued applicability of the RCS pressure transient analyses.  

The licensee has submitted proposed Technical Specifications in its 
December 22, 1977 submittal (Reference.13). These specifications are 
summarized below: 

1. Both PORY 's must be operable whenever the RCS temperature is less 
than 350 0F, except one PORV may be inoperable for seven days. If 
these conditions are not met, the RCS must be depressurized and 
vented (to atmosphere or to the pressurizer relief tank) within 
eight hours.  

2. OPS operability requires that both PORV have their low pressure 
"setpoint" (400 psig) selected and that their actuation logic 
(electronics, power supplies and alarms) be operable. Each PORV 
upstream isolation valve must be open and the backup air supplies 
charged.  

3. Only one high head safety injection pump may be energized whenever 
the RCS temperature is at or below 3500 F unless specifically 
required for Technical Specification surveillance tests. During 
these tests, the safety injection header discharge valves must 
be shut and .de-energized.  

4. A reactor coolant pump may be started (or jogged) in a stagnant, 
water-solid RCS only if the greatest SG/RCS AT has been verified 
to be less than 500F.  

5. The OPS must be tested on a periodic basis consistent with the 
need for its use. On RCS cooldowns, the OPS electronics should 
be tested prior to going below 3500 F. The PORV and isolation 
valve operation should be verified every refueling outage.  

The licensee further discussed the techniques used to determine the 
SG/RCS AT (for conformance with item 4 above)in its submittal 
(Reference 18). The procedure for RCS shutdown and cooldowns minimizes 
the possibility of a significant SG/RCS AT from developing by running 
an RCP as long as possible (discussed in Section 4.1). However, to
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ensure the AT is less than 500 F, the licensee will use the permanently 
installed RCS loop and RHR system instrumentation to determine the 
RCS temperature and will measure the SG shell side temperature with 
a portable pyrometer held to the steam generator outer surface (lagging 
removed) at an elevation about four feet above the tube sheet*. From 
these measurements, the largest AT is determined and the appropriate 
action taken (i.e., start the first RCP, establish a pressurizer 
steam bubble, or cool down the SG secondary water and remeasure 
temperatures).  

We have reviewed the proposed Technical Specifications and conclude that 
they are consistent with or conservative in relation to the analyses 
and assumptions discussed above for the Setpoint Analysis, and are 
therefore acceptable.  

Environmental Consideration 

We have determined that this amendment does not authorize a change in 
effluent types or total amounts nor an increase in power level and will 
not result in any significant environmental impact. Having made this 
determination, we have further concluded that the amendment involves an 
action which is insignificant from the standpoint of environmental impact 
and, pursuant to 10 CFR §51.5(d)(4), that an environmental impact statement, 
or negative declaration and environmental impact appraisal need not be 
prepared in connection with the issuance of this amendment.  

Conclusions 

The design of the Robinson 2 low temperature overpressure protection 
system in the areas of electrical, instrumentation and control (EI&C) 
is in accordance with those design criteria originally prescribed by 
the staff and later expanded during subsequent discussions with the 
licensee with the exceptions noted previously.  

*The licensee has justified (Reference 18) the measurement at this height 
rather than the maximum water height (about 30 feet higher) with recent 
Westinghouse correspondence (attached to Reference 18) in which the 
vendor states that the SG is essentially isothermal about four hours 
after feed and RCS flow have been secured. Therefore, if the licensee 
wishes to start anRCP in a water-solid system before four hours after 
the last RCP has been stopped, SG shell temperature measurements should 
be made at a location that accounts for a possible non-isothermal steam 
generator. -
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We find the EI&C aspects of the proposed design acceptable, on the basis 
that: (1) the proposed overpressure protection system complies with 
IEEE Std-279-1971, and seismic criteria as identified in Section 2.0; 
(2) the system is redundant and satisfies the single failure criterion; 
(3) the system is testable on a periodic basis, and (4) the recommended 
Technical Specifications reduce the probability of overpressurization 
events to an acceptable level.  

The administrative controls and hardware changes proposed by the licensee 
provide protection for Robinson.2 from pressure transients at low tem
peratures by reducing the probability of initiation of a transient and 
by limiting the pressure of such a transient to below the limits set 
by Appendix G. We find that the overpressure protection system meets 
the criteria establ ished by the NRC and is acceptable as a long term 
solution to the problem of overpressure transients.  

We have concluded, based on the considerations discussed above, that: 
(1) because the amendment does not involve a significant increase in 
the probability or consequences of accidents previously considered 
and does not involve a significant decrease in a safety margin, the 
amendment does not involve a significant hazards consideration, (2) 
there is reasonable assurance that the health and safety of the public 
will not be endangered by operation in the proposed manner, and (3) 
such activities will be conducted in compliance with the Commission's 
regulations and the issuance of this amendment will not be inimical 
to the common defense and security or to the health and safety of the 
public.  

Date: September 14, 1979
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