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. - September 10,1984
Docket No. 50-261 DI ION

BPocket EdJordan  WJones
NRC PDR LHarmon  CMiles
L PDR DBrinkman
Mr. E. E. Utley, Executive Vice President Gray File 4 RDiggs RFerguson
Power Supply and Engineering & Construction ORB#1 Rdg GJohnson
Carolina Power and Light Company CParrish BDLiaw
Post Office Box 1551 GRequa WYJohnson
Raleigh, North Carolina 27602 DEisenhut DBrinkman
OELD RBallard
Dear Mr. Utley: JNGrace TBarnhart 4
ACRS 10 SECY

The Commission has issued the enclosed Amendment No.83 to Facility
Operating License No. DPR-23 for the H. B. Robinson Steam Electric
Plant Unit No. 2. This amendment consists of changes to the Technical
Specifications in response to your request dated October 24 as
clarified by letters dated December 12, 1983 and March 28, 1984.

The amendment would change the Technical Specifications to incorporate
Section 4.05 of the Westinghouse Standard Technical Specifications. In
addition, miscellaneous other changes were made to correct errors, remove
redundancy and provide consistency within the Technical Specifications.

A copy of the related Safety Evaluation is enclosed. A Notice of
Issuance will be included in the Commission's next regular monthly Federal

Register notice.

Sincerely,

/s /GRequa

Glode Requa, Project Manager
Operating Reactors Branch #1
Division of Licensing

Enclosures:
1. Amendment No. 83 to DPR-23
2. Safety Evaluation

cc: w/enclosures

See next page *See previous white for concurrence
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Mr. E. E. Utley, Executive Vice President Gray File 4 RDiggs RFerguson
Power Supply and Engineering & Construction ORB#1 Rdg GJohnson
Carolina Power and Light Company CParrish BDLiaw
Post Office Box 1551 GRequa WVJohnson
Raleigh, North Carolina 27602 DEisenhut DBrinkman
OELD RBallard
Dear Mr. Utley: JdNGrace TBarnhart 4
ACRS 10 _53 SECY
The Commission has issued the enclosed Amendment No. " to Facility

Operating License No. DPR-23 for the H. B. Robinson Steam Electric
Plant Unit No. 2. This amendment consists of changes to the Technical
Specifications in response to your request dated .October 24 and
December 12, 1983, as supplemented March 28, 1984

The amendment would change the Technical Spec1f1cat1ons to incorporate
Section 4.05 of the Westinghouse Standard Téchnical Specifications. In
addition, miscellaneous other changes were made to correct errors, remove
redundancy and provide consistency w1th1n the Technical Specifications.

A copy of the related Safety Eva]uat1on 1$ enclosed. A Notice of
Issuance will be included in the Commﬁss1on s next regular monthly Federal

i 7

Register notice. S
z‘f ‘\-“SJ
/ Sincerely,

g

!

! / Glode Requa, Project Manager

Operating Reactors Branch #1
Division of Licensing

Enclosures: Sl
1. Amendment No. to DPR-23

2., Safety Evaluation P { ot o
cc: w/enclosures f o
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Mr. E. E. Utley ,
Carolina Power and Light Company

cc:

G. F. Trowbridge, Esquire

Shaw, Pittman, Potts and Trowbridge
1800 M Street, N.W.

Washington, DC 20036

Regional Radiation Representative
EPA Regiona 1V

345 Courtland Street, N.E.
Atlanta, GA 30308

Mr. McCuen Morrell, Chairman
Darlington County Board of Supervisors
County Courthouse

Darlington, South Carolina 29535

State Clearinghouse

Division of Policy Development
116 West Jones Street

Raleigh, North Carolina 27603

Attorney General

Department of Justice

Justice Building

Raleigh, North Carolina 27602

U.S. Nuclear Regulatory Commission
Resident Inspector's Office

H. B. Robinson Steam Electric Plant
Route 5, Box 413

Hartsville, South Carolina 29550

James P, O'Reilly

Regional Administrator - Region II
U.S. Nuclear Regulatory Commission
Sutie 2900

101 Marietta Street

Atlanta, GA 30303

Mr. R. Morgan

General Manager

H. B. Robinson Steam Electric Plant
Post Office Box 790

Hartsville, South Carolina 29550

H. B. Robinson Steam Electric
Plant 2



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

CAROLINA POWER AND LIGHT COMPANY
DOCKET NO. 50-261
H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2

AMENDMENT.TO FACILITY OPERATING LICENSE

‘Amendment No. 83
License No. DPR-23

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Carolina Power and Light Company
(the licensee) dated October 24, 1983 and December 12, 1983, as
supplemented March 28, 1984, complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the
Act) and the Commission's rules and regulations set forth in 10
CFR Chapter I;

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of the
Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

E. The jssuance of this amendment is in accordance with 10 CFR Part
51 of the-Commission's regulations and all applicable requirements
have been satisfied.

2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment, and paragraph 3.B of Facility Operating License
No. DPR-23 is hereby amended to read as follows:

8409260369 840910
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(B) Technical Specifications

The Technical Specifications contained in Appendices

A and B, as revised through Amendment No.83 , are
hereby incorporated in the license. The licensee shall
operate the facility in accordance with the Technical
Specifications.

3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REE\}ATORY COMMISSION

en rga, Chief C];\\

Operat1ng Reactors Branch\#1
Division of Licensing

Attachment: -

Changes to the Technical
Specifications

Date of Issuance: September 10, 1984



ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 83  FACILITY OPERATING LICENSE NO. DPR-23

DOCKET NO. 50-261

Revise Appendix A as follows:

Remove Pages - Insert Pages
3.5-9 3.5-9

4.1-1 thru 4.1.10a 4,1-1 thru 4.1-14
4.2.1 thru 4.2-25 4,2-1 thru 4.2-9

4,5.2 thru 4.5-6 4,5-2 thru 4.5-4
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TABLE 1,5 2 (oan'd) i . .
REAGEUR TREE s PRI AT LG ) THET TG OPERATIHG CONDITHONS

1 2 K]
MINIMUM OPERATOR ACT LON
MINTMUM DEGREE IF CONDITIONS OF
OPERABLE OF COLUMN | OR 2
NO., FUNCTIONAL UNLT CHANNELS REDUNDANCY CANNOT BE MET
12. Lo Lo Steam Generator 2 i Maintain llot Shutdown
Water level
13. Underfrequency 4 KV System 2 1 Maintaln lot Shutdowan
. p
14, Undevvoltage on 4 KV System 2 1 Maintaln Hot Shutdown (
5. Control Rod Misaligament
Monftor*&ix
a. Rod Positlon Deviatton 1 0 Log individual rod positions
once/hour, and after a load
change >10% or after >30 inches.
| of control rod motion
b. Quadrant Power Tilc 1 0 Log individual upper and lower
Monltor (upper and lower fon chamber currents once/hour
ex—core neutron detecturs) and after a load change >10% or
after >30 Lnches of control rod
motion
16. Steam Flow/Feedwater Flow ) | 0 Maintain llot Shutdown (
Mismatch .
17. Low Steam Generator Water Level 1 0 Malntaln Hot Shutdown

* For zero power phystcs testing 1c is pecrmissible to take one channel out of service.
% When two of four power channels are greater than 104 full power, hot shutdown Lls aot required.

Axx When one of two Latermediate range channels Ls greater than 10 ( amps, hot shutdown i3 not required.
kikkx {E both cod misaltgiment monttors (a and b) are inoperable for two hours or more, the nuclear overpower
teip shall be reset Lo 93 percent of rated power {a addltion to the Lacreased survelllance noted.

R.P, = Rated lower




4.0 SURVEILLANCE REQUIREMENTS

Specified intervals may be adjusted plus or minus 25% to accomodate normal
test schedules. Performance of any surveillance test outlined in these
specifications 1s not required when the system or component is out of service
as permitted by the Limiting Conditions for Operation. Prior to returning the
system Lo service, the specified calibration and testing surveillance shall be
performed. '
4.0.1 Surveillance Requirements for inservice inspection and testing of
AS¥E Code Class 1, 2 and 3 components shall be applicable as follows:

a. Inservice inspection of ASME Code Class l, 2 and 3 components and
inservice testing of ASME Code Class 1, 2 and 3 pumps and valves
shall be performed in accordance with Section XI of the ASME Boiler
and Pressure Vessel Code and applicable aAddenda as required by 10 CFR

, 50, Section 50.55a(g), except where specific written relief has been
granted by the Commission pursuant to 10 CFR 50, Section
50.55a(g)(6)(L).

b. Surveillancs intervals specified in Section XI of the ASME Boiler and
Pressure Vessel Code and applicable Addenda for the inservice
lnspection and testing activities required by the ASME Boiler and
Pressure Vessel Code and applicable Addenda shall be applicable as
follows in these Technical Specificatious:

ASME Boiler and Pressure Vessel Required frequencies for
Code and applicable Addenda perfotming inservice
terminology for inservice Llaspection and testing
inspection and testing activities activities
Weekly At least once per 7 days
Yonthly At least oauce per 31 davs
Quarterly or every 3 months At least once per 92 days
Semiannually or avery 6 months At least once per 184 days
Every 9 months AL least once per 276 days
Yearly or anmnually AL least once per 366 days

c. The combined time interval for any 3 consecutive surveillance
inctervals shall not exceed 3.25 times the specified surveillance
iaterval.

d. Performance of the above inservice inspection and testing activities
shall be in addition to other specified Surveillance Requiremencs.

e. Nothing in the ASME Boiler and Prassure Vessel Code shall be

construed to supersede the requirements of any Technical
Specification.

Amendment No. 83




4,1 OPERATIONAL SAFETY REVIEW

Apolicabilicy

Applies to items directly related to safety limits and limiting conditions for

operation.

Objec:ive

To specify the minimum frequency and type of surveillance to be applied to
plant equipment and conditions.

Specification

4.1.1 Calibration, testing, and checking of instrumentation channels shall
be performed as specified in Table 4.1-1.

4.1.2 Sampling tests shall be conducted as specified in Table 4.1-2.

4.1.3 Equipment tests shall be conducted as specified in Table 4.1-3.

Check

Failures such as blown instrumeant fuses, defective iadicators, faulted
amplifiers which result in “upscale” or "downscale” indication can be easily
recognized by simple observation of the functioning of an instrument or
system. Furthermore, such failures are, in many cases, revealed by alarm or
annunciator actiom, and a check supplements this type of built-ia

surveillance,
Based on experience ia operation of both conventional and auclear plant

systems, when the plant is in operation, the minimum checking frequencies set

forth are deemed adequate for reactor and steam system instrumentation.

4.1-2 Amendment No. 83



Calibration

Calibration is performed to ensure the presentation and acquisition of

accurate information.

The nuclear flux (linear level) channels daily calibration against a thermal
power calculation will account for errors induced by changing rod patterns and

core physics parameters.

i

Other channels are subject only to the “drifcf errors induced within the
instrumentation itself and, consequently, can tolerate longer intervals
between calibration. Process system instrumentation errors induced by drift
can be expected to remain within acceptable tolerances if recalibration is

performed at intervals of each refueling shutdown.

Substantial calibration shifts within a channel (essentially a chamnel

failure) will be revealed during routine checking and testing procedures.

Thus, the miaimum calibration frequencies set forth are considered acceptable.

Tescingil)

Minimum testing frequency is based onr evaluation of dpsafe failure rate data
and reliability analysis. This 1s based on operating experience at
conventional and nuclear plants. A4n "unsafe failure” is defined as one which
negates channel operability and which, due to its nature, is revealed ouly
when the channel is tested or attempts to respoud to a bona fide signal. The
minimum testing frequency for those instrument channels connected to the
safety system 1s based oa an average unsafe failure rate of 2.5 x 10-6

failure/hr per channel.

.. 4,1-3 Amendment No. 83



For a specified test interval W and an M out of N redundant system with
identical and independent channels having a coastant failure rate A, the

average availability A is given by:
W

( ) wry NeMEL
A_w-QN-M-u -1 - N! (W)
W (N=M+2)! (M=1)!

where A is defined as the fraction of time during which the system is
functional, and Q is the probability of failure of such a system during a time

interval W.

For a 2-out-of-3 system A = 0.9999968, assuming a channel failure rate, X,
equal to 2.5 x 10-6 hr-l and a test interval, W, equal to 720 hrs.

This average availability of the 2-out-of-~3 system is high, hence the test

interval of one month is acceptable.

Because of their greater degree of red;;dancy, the 1/3 and 2/4 logic arrays
provide an even greater measur; of protection and are thereby acceptable for
the same testing interval. Those items specified for monthly testing are
associated with process components where other means of verification provide
additional assurance that the channel is operable, thereby requiring less

frequent testing. .

Reference

(1) FSAR Section 7.2.2

bo1-4 Amendment No. &3
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l.

MENIMUM FREQUENGCIES FOR CIHECKS, CALIBRATIONS AND TEST

TABLE 4,1-1

OF EINSTRUMENT CHANNELS

Chanuel Description

Nic lear Power Range

‘Nuclear Intermediate Range

Nuclear Source Range

Reactor Coolant Temperature

Reactor Coolant Flow
Pressurizer Water Level
Pressurlzer Pressure

4 Kv Voltage

Check Callibrate

S D (1)
M*x (3)
R* (3)

5 (1) N.A

S (1) N.A

S R

S R

S R

5 R

N.A R

*By means of the movable {a-core detector systen

Test

B/wW

M

2)

(2)

(2)

(1)
(2)

Remarks

(1) Thermal Power calculations
during power operatioas

(2) Signal to Al'; bistable
action (permiasive, rod
stop, trips)

(3) Upper and lower chambers
for symmetric offset:
monthly duriag power opera-
tiong. When periods of re-
actor shutdown extend this
interval beyond one month,
the calibration shall be
performed immediately fol-
lowing return to powver,

(1) Once/shift when in service
(2) log level; bistable action
(permissive, rod stop, trip)

(1) Ouce/shift when in service
(2) Bistable action (alarm, trip)

(1) Overtemperature -AT
(2) Overpower -AT

Reactor Protection clrcuits only
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10.

ki,

12,

13.

L4,

15.

té.

17.

18.

MINIMUM FREQUENCIES FOR CH

TABLE 4.1-1 (Contlnued)
ECKS, CALIBRATIONS AND TEST OF INSTRUMENT CHANNELS

Channel bescription

Analog Rod Position

Rod Positlon Bank Counters

Steam Generator Level

Charglng Flow
Residual MHeat Removal Pump Flow
Boric Acid Taak level

Refueling Water Storage
Tank Level

Boron Injection Tank Level
Volume Control Tank Level

Containment Pressure

Radlatlon Monltoring System*

Boric Acld Makeup Flow Channel

Check

S (1,2)

S (1,2)

w

N.A,
N.A.

D (1)

N.A.

)]

N.A,

LY

Calibrate Test
R M
N.A, N.A.
R M

R N.A.
R N.A.
R ' N.A.
R N.A.
R N.A,
R N.A.
R B/W (1)
R M

R N.A.

*Process systems radiacion monttors and area radtation monltors,

(1)
(2)

(1)

(2)

1

1)

Remarks

Wicth step counters
Following rod motion in
excess of six inches
when the computer 18 out
of service

Following rod motion in ex-
cess of six inches when the
computer is out of service
With analog rod position

Bubbler tube rodded weekly

Contaitnment isolation valve
slgnal

-,
S .
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21.

22.

213.

24,

25.

26.

27.

28.

29,

30.

31.

TABLE 4.1-1 (Continued)

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS, AND TEST OF INSTRUMENT CHANNELS

Channel Description

Contalnment Sump Level

Turbine Trip Setpoint®*
Accunulator Level and Pressure
Steam Generator Pressure
Turbine First Stage Pressure
DELETED

Logic Channel Testing

Turbine Overspeed Protection
Trip Channel (Electrical)

4 kv Frequency
Control Rod Drive Trip Breakers

Overpressure Protection System

N.A,
N.A.
S

5

S

N.A.

=z
*
»
.
S

*%Stop valve closure or low auto stop oll pressure.

Calibrate Test Remarks

R N. A,

R R

R N.A,

R M

R M

N.A, M(1) (1) Bburing hot shutdown and power
operations, When periods of
reactor cold shutdown and re-
fueling extend this interval

! beyond one month, the test

shall be performed prior to
start-up.

R M

R R

N.A. M

R M
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32.

33.

34,

35.

36.

37.

38.

MINIMUM FREQUENCIES FOR CIECKS, CALIBRATIONS AND TEST

Channel DPescription

Logs of Power

a. 480 Emerg. Bus
Undervoltage (Loss
of Voltage)

b. 480 Emerg. Bus
Undervoltage
(Degraded Voltage)

Auxiliary Feedwater Flow*ki%
Indication

Reactor Coolant Systemk*
Subcooling Monitor

PORV Position Indicator**

PORV Blocking Valve*#*x
Position indicator

Safety Relief Valve Position***
Indicator

Pending —~ Refer to CP&L Letter
Dated February 22, 1982

TABLE 4.1-1 (Continued)

OF INSTRUMENT CUANNELS

Chetck

N.A.

N.A.

N.A.

N.A.

N.A.

LY

Calibration

N.A,

N.A,

N.A.

N.A.

Test Remarks

N.A.




TABLE 4.1-1 (Continued)

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATLONS AND TEST OF INSTRUMENT CHANNELS

Channel Description

39. Steam/Feedwater Flow Mismatch

40. Low Steam Generator Water Level

Check

N.A.

N.A.

Calibration Test Remarks
R M
R M

*%  Instrumentation for Detection of Inadequate Core Cooling - NUREG 0578 Item 2.1.3.b.
*k*  Direct Indication of Power Operated Relief Valve and Safety Valve Position - NUREG 0578 Item 2.1.3.a.
k%%x%x  Auxlliary Feedwater Flow Indication to Steam Gencrator ~ NUREG 0578 Item 2.1.7.b.

S - At
D - At
W - At
B/W - At
M - At
F-S
-I—J
W

€8 "oN juswpuswy

least
least
least
least
least

once per 12 hours
once per 24 hours
once per 7 days

once per l4 days
once per 31 days

Q
s/u

N.A.

1

At least once per 92 days

Prior to each reactor startup

1f not performed in the previous seven (7) days
At least once per 18 months

Not applicable




l.

l‘\).

li.

TABLE 4.1-2

FREQUENCIES FOR SAMPLING TESTS

Check

Frequency

Reactor Coolant Samples - Gross Activity (1) Minimum 1 Per 72 hrs.

Reactor Coolant
Boron

Refyeling Water
Storage Tank
Water Sample
Boric Acid Tank

Boron Injection
Tank

Spray Additive
Tank

Accumulator
Spent Fuel Pit

Secondary Coolant

Stack Gas Iodine
& Particulate
Samples

Steam Generator
Samples

- Radiochemical (2)
- Radiochemical for
E Determination
- Isotopic Analysis

for Dose Equivalent

Monthly »
1 per 6 mos. (6)(7)

1 per l4 days (7)

I-131 Concentration

- Isotopic Analysis
for lodine Inlud-
ing I-131, I-1i33
and I-135

- Tritium Activity

- Cl & 02

Boron concentration

-

Boron concentration

Boron concentration

Boron concentration
NaOH concentration

Boron concentration
Boron concentration

Gross activity
Isotopic Analysis
for Dose Equivalent
I-131 Concentration

a) Once per &4
hours (8)
b) One sample (9)

Weekly
5 day/week

Twice/week

Weekly

Twice/week

Weekly (5)

Monthly

Yonthly
Prior to Refueling
Mnimum 1 Per 72 hrs.

a) 1 per 31 days (10)
b) 1| per % months (11)

I-131 and particulate Weekly (3)

radicactivity
releases

Primary to secondary 5 days/week

tube leakage

4.1-10

Amendment No. g3

Maximum
Tiae
Between

Tests

3 days
45 days
6 months

14 days

10 days
3 days

5 days

10 days

5 days

10 days

3 davs

10 days

3 days



(@9

(2)

(3

()

(6)

(N
(8)

9)

(10)

(11)

NA* -

NOTES TO TABLE 4.1-2

A gross activity analysis shall consist of the quantitative measurement
of the total radioactivity of the primary coolant in units of 1Ci/gram

A radiochemical analysis shall comsist of the quantitative measurement
of each radionuclide with half life greater than 30 minutes making up
at least 95% of the total activity of the primary coolant.

When iodine or particulate radioactivity levels excceed 10X of the
limit in Specification 3.9.2.1, the sampling frequency shall be
increased to a2 minimum of once each day.

The boron concentration in the boron injection tank shall be checked
immediately after any actuation of the safety injection system that
might result in dilution of the boron concentration in the boron
injection tank.

Sample to be taken after a minimum of 2EFPD and 20 days of power
operation have elapsed since the reactor was last subcritical for 48
hours or longer.

Samples are to be c#ken in the Bbwer operating coandition.

Sample taken at all operating conditions whenever the specific activity
exceeds 1.0 uCi/gram DOSE EQUIVALENT I-131 or 100/ E 1Ci/gram.

These samples are to be taken until the specific activity of the
reactor coolant system is restored within its limicts.

One sample between 2 and 6 hours following a thermal power change
exceeding 15 percent of the rated thermal power within a one hour
period. Samples are required when in the hot shutdown or power
operating modes.

Sample whenever that gross activity determination indicates iodine
concentrations are greater than 10% of the allowable limit.

Sample whenever the gross activity determination indicates ilodine
concentrations are below 107 of the allowable limit.

Not applicable.

4.1-11 Amendment No.83



1.

2.

3.

5.

6.

10.

ll.

Coantrol Rods

Coatrol Rod

Pregsurizer
Safety Valves

Main Steam
Safety Valves

Containment Iso-
lacion Trip

Refueling System
Interlocks

Service Water
System

Fire Protection
Pump and Power

Supply

Primary System
Leakage

Diesel Fuel
Supply

Critical Headers
of Auxiliary
Coolant System

Turbine Steam
Stop, Coutrol,
Reheat Stop,
and Interceptor
Valves

TABLE 4.1-3

FREQUENCIES FOR EQUIPMENT TESTS

Check

Rod drop times of
all full length
rods

Partial movement

of all full length

rods

Set point

Set point

Functioning

Functioning

Functioning

Functioning

Evaluate

Fuel Inventory

100 Psig Hydro-
static Test

Closure

4,1-12

Fresuency

Each refueling shutdown

Every 2 weeks during
reactor critical
operatious '

Each refueling shutdown
Each refueling shutdown
Each refueling shutdown
Prior to each refueling
shutdown

Each refueling shutdown

YWoachldy

Daily when reactor
coolant system is
above cold shutdown
condition

Weekly

Every five years

Mnthly during power
operation and prior
to startup

Amendment No, 83

Maximum
Tize
Bectween
Tests
NA#*
20 days
NA
NA
NA
NA
NA
45 days
da
10 days
6 years
435 days



TABLE 4.1-3 (Continued)
FREOQOUENCIES FOR EQUIPMENT TESTS

Maximum Ti:.:
Check Frequency Between Testg
13. Turbine Inspection . Visual, Magnaflux Every five years 6 years
and Die Penetrant
14, Fans and associated Fans functioning. Once per operating NA
charcoal and Abso- Laboratory tests on cycle.
lute Filters for charcoal must show
Residual Heat 2 997 iodine removal.
Removal Compartments In-place test must ,
(HVE-S5a and 5b) show > 997 removal of |
polydispersed DOP ‘
particles by the HEPA
filters and Freon by
the charcoal filters.
15. 1Isolation Seal Functioning Each refueling shutdown A
Water System
16. Overpressure Functioning Each refueling shutdown NA
Protection System l
17. Primary Coolant Functioning- 1. Periodic leakage :escing(a)(z'
System check on each ‘®’/valve listed
valves in Table 3.1-1 shall

be accomplished prior to
entering reactor operation
condition (1) after every

s time the plant is placed
in the cold shutdoun
condition for refueling,
(2) after each time the niznt
is placed in a cold shutdown
condition for 72 hours if
testing has not been
accomplished in the pre-
ceding 9 months, (3) after
maintenance, repair or
replacement work is performed.

(a)To satisfy ALARA requirements, leakage may be measured indirectly (as from the
performance of pressure indicators) if accomplished in accordance with approved
procedures and supported by computations showing that the method is capable of
demonstrating valve compliance with the leakage criteria.

(b)Hinimum test differential pressure shall not be less than 150 psid.

(C)More than one valve may be tested in parallel. The combined leakage
shall not exceed 5.0 gpm. Redundant valves in each line shall not be

tested in series.
4.1-13  Amendment No. 83



TABLE 4,1-3 (Cuntinued)

Maximum Time

Check Frequency Between Test

2, Yhenever integrity of a
pressure isolation valve
listed in Table 3.1-1 cannot
be demonstrated the integrity
of the remaining va1ve‘fn
each high pressure line
having a leaking valve shall
be determined and recorded
daily. In addition, the
position of the other closed
valve located in the high
pressure piping shall be
recorded daily.

4,1-14 Amendment No.83



4.2 PRIMARY SYSTEM SURVEILLANCE

Applicabilicy

Applies to in-service structural surveillance of the reactor vessel and

primary system boundary.

Objective

To assure the continued integrity of the primary system boundary.

Specification

4.2.1.1 Inservice Inspection of Steam Generator Tubes

4.2.1.1.1 Tube Inspection

Entry from the hot-leg side with examination from the point of
entry completely around the U~bend to the top support of the cold-

leg is considered a tube iaspection.
4.2.1.1.2 Sample Selection and Testing

Selection and testing of steam generator tubes shall be made on the

following basis:

(a) One steam generator shall be iaspected during inservice

inspection in accordance with the following raquirements:

1. The inservice inspection may be limited to one steam
generator on a rotating sequence basis., This examination
shall include at least 92 of the tubes if the results of
the first or a prior inspection indicate that all three

generators are performing in a comparable manner,
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(b)

(e)

2. When other steam generators are requifed to be examined by
Table 4.2-2 and if the condition of the tubes in one or
more generators is found to be more severe than in the
other steam gemerators, the steam generator sampling
sequence at the subsequent inservice inspection shall be
modified to examine the steam generator or gemerators with
the more severe coudition.

The minimum sample size, inspection result' classification and

the associated required action shall be in conformance with the

requirements specified in Table 4.2-2. The results of each
sampling examination of a steam generator shall be classified
into the following three categories:

Category C-1: less than 5% of the total aumber of tubes

examined are degraded bug none are defective.
Category C-2: Between 5% and 10% of the total number of tubes
examined are degraded, but none are defective or one tube to not

mere than 1% of the sample is defective.

Category C-3: More than 10% of the to¥al number of tubes

examined are degraded, but anone are defective or more than 17 of

the sample is defective.

In the first sample of a given steam generator during any
inservice inspection, degraded tubes not beyond the plugging
limit detected by the prior examinations in that steam generator
shall be included in the above percentage calculations, only if
these tubes are demounstrated to have a fuyrther wall penetration

of greater than 10% of the nowinal tube wall thickness.
Tubes shall be selected for examination primarily from those

areas of the tube bundle where service experience has shown the

most sévere tube degradation.

4e2-2 Amendment No. 83



4.2.1.1.3

be2.1.1.4

(d)

(e)

(£)

The tubes examined in a given steam generator during the first
examination of any inservice inspection shall include all non-
plugged tubes in that steéﬁ’generacor that from prior
examination were degraded, plus additional tubes are required to
satisfy the minimum sample size specified in Table 4.2-2. [If
any selected tube does not permit passage of the eddy current
probe for a tube inspection, this shall be recorded and an
adjacent tube shall be selected and subjected to a tube
inspection. This information shall be included in the report
required by Specification 4.2.1.3.2.

During the second and third sample examinations of any inservice
inspection, the tube inspection may be limited to those sections
of the tube lengths where imperfections were detected during the
prior examination.

During subsequent inservice inspections, the tube inspection may
be limited to certain areas of the tube sheet array and those
sections of the tube lengths where imperfections were detected
during previous inservice inspections.

Examination Method and Requirements

Steam generator tubes shall be examined in accordance with the
method prescribed in AppEndix IV, "Eddy Current Examination of
Non-Ferromagnetic Steam Generator Heat Exchanger Tubes,” as
contained in ASME Boiler and Pressure Vessel Code - Section XI-
"Inservice Inspection of Nuclear Power Plant Components.”

Inspection Intervals

(a) Inservice inspections shall not be more than 24 calendar
months apart, except that reduced or tightened inspection
intervals shall be governed as specified in 4,2,1.4(c) and

(d).

(b) The inservice inspections may be scheduled to be coincident
with refueling outages or any plant shutdown, provided the
inspection intervals of 4.2.1.1.4(a), (c) or (d), as
applicable, are not exceeded.

(¢) 1If two consecutive inservice inspections covering a time
span of at least 12 months yield results that fall in C-1
category, the inspection frequency may be extended to 40
month intervals between inspectiomns.

(d) If the results of the inservice inspection of steam
generator tubing conducted in accordance with Table 4.2-2
at 40 month intervals fall in category C-3, the inspection
frequency shall be reduced to at least once per 20 months.
The increase in inspection frequency shall apply until a
subsequent inspection meets the conditions specifled in
4.2.1.1.4(c) and the interval can be extended to a 40 month
period.
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4,2.1.1.3

4.2.1.2

(e) Unscheduled inspections shall be conducted in accordance
with Specification 4.2.1.1.2 on any steam generator with
primary~-to-secondary tube leakage (not including leaks
originating from tube-to-tube sheet welds) exceeding
Specification 3.1.5.3.

All steam generators shall be inspected before returning to
power in the event of a seismic occurrence greater than an
operating basis earthquake, a LOCA requiring actuatiom of
engineered safeguards, or a main steam line or feedwater
line break.

Acceptance Limits

Definitions:

Imperfection is an exception to the dimension, f£inish, or
contour of a tube from that required by fabrication drawings or
specifications. Eddy-current testing indications below 20% of
the nominal tube wall thickness, if detectable, may be
considered as imperfections.

Degradation means a service induced cracking, wastage, wear or
general corrosion occurrfng on either inside or outside of a

tube.

Degraded Tube is a tube that contains imperfections caused by
degradation equal to or greater than 20%Z of the nominal tube
wall thickness.

fect is an imperfection of such severity that it exceeds the
plugging limit. A tube containing a defect is defective.

Plugging Limit is the imperfection depth beyond which a degraded
tube must be removed from service by plugging, because the tube
may become defective prior to the next scheduled inspection of
that tube. The plugging limit is 47% of the nominal tube wall
thickness Lf the next inspection interval of that tube is 12
months, and a 2% reduction in the plugging limit for each 12
month period until the next inspection of the inspected steam
generator.

Corrective Measures

All tubes that leak or are detefmined to have degradation exceeding
the plugging limit shall be plugged prior to return to power.

4.2.1.3 Reports

Af ter each inservice examination, the number of tubes plugged in
each steam generator shall be reported to the Commission in
accordance with Specification 6.9.2.a(3).
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2. The complete results of the steam generator tube inservice
inspection shall be included in the Operating Report for the
period in which the inspection was completed.

Reports shall include:

(a) Number and extent of tubes inspected

(b) Location and percent of wall thickness penetration for each
eddy current indication and any leaks.

(¢) Ildentification of tubes plugged.

3. All results in Category C-3 of Table 4.2.2 shall be reported to
the Commission as a prompt notification of Specification 6.9.2.a
prior to resumption of plant operation. The written follow-up
shall provide a description of investigations conducted to
determine cause of the tube degradation and corrective measures
taken to prevent recurrence.

Basis:

The inspection program is in compliance with Section XI of the ASME

Rules for In-service Inspection of Nuclear Power Plant Components. It
should be recognized that examinations in certain areas are desirable

but impractical due to the state-of-the-art. The areas indicated for |
inspection represent those of representative stress levels and ;
therefore will serve to indicate potential problems before !
significant flaws develop there or in other areas. As more :
experience is gained in operation of pressurized water reactors, the
time schedule and location of inspection may be altered or, should
new equipment and/or techniques be developed, consideration may be
given to incorporate these into this inspection program.

The use of conventional nondestructive, direct visual and remote
visual test techniques can be applied to the inspection of most
primary loop components except the reactor vessel. The reactor
vessel presents special problems because of the radiation levels and
the requirement for remote underwater accessibility to this
component. Because oflghese limitations on access to the reactor
vessel, several gteps have been incorporated into the design and
manufacturing procedures in preparation for nondestructive test
techniques which may be available in the future.

The techniques used for in-service inspection include visual
inspections, ultrasonic, radiographic, magnetic particle and dye
penetrant testing of selected parts during refueling periods.

The primary pressure boundary class | components covered by this
inspection will include the primary reactor coolant system and
branch lines greater than 1" from the reactor coolant system Cto
the second design isolation valve. Credit 1s taken in the
design of this plant for check valves.
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4.2.2

Class 2 and Class 3 components were chosen based on Regulatory
Guide 1.26 and ANSI N18.2 and N18,2a "Nuclear Safety Criteria
for the Design of stationary Pressurized Water Reactor Plants.”

Marerials Irradiation Surveillance Specimens

The reactor vessel surveillance program includes eight specimen
capsules to evaluate radiation damage based on pre-irradiation and
post-irradiation testing of specimens. The specimens are located
about three inches from the vessel wall at :he(i§i3% midplace and are
spaced radially at 0°, 10°, 20°, 30°, and 40°.

Capsule No. l is scheduled to be removed at the first region
replacement. The exposure of this capsule leads the vessel maximum
exposure by a factor of 2.l. Thus, this capsule provides information
for approximately a four-year exposure to the vessel.

Capsule No. 2 is scheduled to be removed at the fourth region
replacement. This capsule leads the vessel maximum exposure by a
factor of 0.8 and thus will provide data for a four-year exposure Lo
the vessel. This sample also contains weld metal which is not
present in Capsule No. 1.

Capsule No. 3 leads the vessel maximum exposure by a factor of 2.2
and is scheduled to be removed after twenty years. Thus, sample No.
3 will provide data for an exposure to the vessel of approximately
forty years. .

Capsule Nos. 4 and 5 lag the maximum vessel exposure by factors of
0.7 and 0.5, respectively. Thus, Capsule No. 4, which is scheduled
to be removed after thirty years, provides data for a vessel exposure
of twenty-one years and Capsule No. 5, which is scheduled to be
removed at forty years, provides data for a vessel exposure of twenty
years.

In addition to the capsules discussed above, there are three
spares. Two are located at the same location as Capsule No. 5 and

one is located at the same location as Capsule No. 4.

The Surveillance Requirements for inspection of the steam generator
tubes ensure that the structural integrity of this portion of the RCS
will be maintained. The program for inservice inspection of steam
generator tubes is based on a modification of Regulatory Guide 1.83,
Revision 1. Inservice inspection of steam generator tubing is
assential in order to maintain surveillance of the conditions of the
tubes for evidence of mechanical damage or progressive degradation.
Inservice inspection of steam generator tubing also provides a means
of characterizing the nature and cause of any tube degradation so
that corrective measures can be taken.
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Wastage-type defects will be minimized with proper chemistry treatment of the
secondary coolant. If defects or significant degradations should develop in
service, this condition is expected to be detected during inservice steam
generator tube examinations. Plugging will be required for all tubes with
imperfections exceeding the plugging limit. Steam generator tube inspections
by means of eddy current testing have demonstrated the capability to reliably
detect degradation that has penetrated 20% of the original tube wall
thickness.

Whenever the results of any steam generator tubing inservice inspection fall
into Category C-3, these results will be promptly reported to the Commission
pursuant to Specification 6.9.2.a prior to resumption of plant operation.
Such cases will be considered by the Commission on a case-by-case basis and
may result in a .requirement for analysis, laboratory examinatioans, tests,
additional eddy-current inspection, and revision of the Techmical
Specifications,

4,2.3 Primary Pump Flywheels

The flywheels shall be visually examined at the first refueling after each ten
year inspection. At the fourth refueling after each ten tear inspection and
at each fourth refueling thereafter, the outside surfaces shall be examined by

ultrasonic methods.

»"

Refaerences

(1) FSAR, Section 4.4
(2) FSAR, Volume 4, Tab VII, Question VI.C
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Table 4.2-l
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TABLE 4,2-2
STEAM CENERATOR TUBE LNSPECT(ON
i, B, ROBINSON UNIT NO, 2

I1ST SAMPLE EXAMINATION

2ND SAMPLE EXAMINATION

IRD SAMPLE EXAMINATION

Sample Size Result  Action Required Result Action Required Result Action Required
A mininum of c-1 Acceptable for N/A N/A N/A N/A
S tubes per Continued Service ! ’
St eam Cc-2 Plug tubes exceeding the ;C-1 Acceptable for N/A N/A
Generator pluggiog limit and pro- ‘ continued Service
(8.G.) ceed with 2nd sample i
examination of 25 tubes [C-2 Plug tubes exceeding c-1 Acceptable for
S=3(N/n)% in same steam generator the plugging limic Continued Service
and proceed with 3rd Plug. tubes exc. plug
sample examination of Cc-2 limit. Acceptable for
where: 4S tubes in same continued service
steam generator Perform action required
N ts the c-3 under C-3 of lst
nwaber of sample examinatlon
steam genera-— Perform action required
tors in the c-3 under C-3 of lst sample N/A N/A
plant =3 examination
c-3 Inspect all All other Acceptable for N/A N/A
n i8 the tubes in this 8.G, plug [(8.G.8 are Continued Service
nuaber of tubes exceeding the C-1
steam genera- plugglng limit and Sowe S.G.s
tors Lnspect- proceed with 2nd sample |[C-2 but no | Perform actlon required N/A N/A
ed during an examination of 25 tubes |additional |under C-2 of 2nd sample
cexamlnation in each other steanm S.G are examlnation above
generator not foncluded in |C-3
the Inservice faspection |Additlonal
program, S.G, is Inspect all N/A N/A
Report results to NRC c-3 tubes in $5.G, and plug

within 24 hours in
accordance with Techinlcal
Specificarton 6.9.2,a(3).

tubes exceeding plug-
ging limit. Report to
NRC within 24 hours in
accordance with Technlcal
Speciflcation 6.9.2.a(3).
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4.5.1.3

4.5.1.4

4.5.1.5

4.5.1.6

4.,5.2

4.5.2.1

Containment Spray System - .

System tests shall be performed at each refueling interval., The.

test shall be performed with the isolation valves in the spray
supply lines at the containment and spray additive taak blocked
closed. Operation of the system is initiated by tripping the

normal actuation instrumentation.

The spray nozzles shall be checked for proper functioning at

least every five years.

The tests discussed in.-4.5.1.3 and 4.5.1.4 will be considered
satisfactory if visual observations indicate all components have

operated satsifactorily.

Containment Fan Coolers

Each fan cooler unit shall be tested at intervals not to exceed
_one month to verify proper operation of all essential features
including valves, dampers and piping.

Component Verification

When the reactor coolant pressure is in excess of 1,000 psi, it
shall be verified at least once per 12 hours (from the RTGB
indicators/controls) that the following valves are in their

proper position with control power to the valve operators

removed.
‘Valve Number Valve Position
1- MOV 862 A&B Open
2- MOV 863 A&B ° Closed
3- MOV 864 A&B Open
4= MOV 8066 A&B . Closed
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4.5.2.2 Ar monthly intervals during power operations each valve (manual,
power operated, or automatic) in the safety injection (low and
high pressure) and contaimment spray system flow paths thac is
not locked, sealed or otherwise secured in position shall be

verified as correctly positioned.

Basis

The Safety Injection System and the Countainment Spray System are principal
plant safeguards that are normally inoperative during reactor operation.
Complete systems tests cannot be performed when the reactor is operating
because a safety injection signal éauses reaétor trip, main feedwater
isolation and containment isolation, and a Containment Spray System test
requires the system to be temporarily disabled. The method of assuring
operability of these systems is :heregore to combine systems tests to be

performed during annual plant shutdowns, with more frequent component tests,

which can be performed during reactor operation.

The systems tests demonstrate proper automatic operation of the Safety
Injection and Containment Spray Systems. A test signal is applied to initiate
automatic action and verification made that the comggonents receive the safety
injection in the proper sequence. The test demonstrates the operation of the

(1)(2)(4)

valves, pump circuit breakers, and automatic circuitry.

During reactor operation, the instrumentatcion which is depended on to initiate
safety injection and containment spray is generally checked each shift and the
initiating circuits are tested monthly (in accordance with Specification 4.1).
The testing of the analog channel inputs is accomplished in the same manner as
for the reactor protection system. The engineered safety features logic
system is tested by means of test switches to simulate inputs from the analog
channels. The test switches interrupt the logic matrix output to the mascer
relay to prevent actuation. Verification that the logic is accomplished is
indicated by the matrix test light. Upon completion of the logic checks,
verification that the circuit from the logic matrices to the master relay is

complete is accomplished by use of an olmmeter to check continuity. 1In
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addition, the active components (pumps and signal valves) are to be tested
quarterly to check the operation of the starting circuits and to verify that
the pumps are in satisfactory running order. The quarterly test interval is
based on the judgment that more frequent testing would not significantly
increase the reliability (i.e., the probability that the component would
operate when required), and that more frequent testing would result in

increased wear over a long period of time.

Quarterly testing of valves is consistent with the requirements of ASME

Section XI.

Quarterly testing of the safety injection pumps, residual heat removal pumps,
containment spray pumps and the boron injection tank isolation valves is not
required when in the cold shutdown condition. These components are not
required for plant safety when the reactor is in cold shutdown and testing

during this coundition will result in unnecessary wear on the equipment.

Other systems that a;e also important to the emergency cooling function are
the accumulators, the Component Cooling System, the Service Water System and
the containment fan coolers. The accumulators are a passive safeguard. In
accordance with Specification 4.1, the water volume and pressure in the

" accumulators are checked periodically. The other gystems mentioned operate

when the reactor-is in operation and by these means are continuously monitored

for satisfactory performance.

References

(1) FSAR Section 6.2

(2) FSAR Section 6.4

(3) FSAR Section 6.1

(4) CP&L report and supplemencal letters of September 29, November 5,
December 8, 1971, and March 20, 1972.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 83 TO FACILITY OPERATING LICENSE NO. DPR-23

CAROLINA POWER AND LIGHT COMPANY

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2

DOCKET NO. 50-261

Introduction

By lTetters dated October 24 as clarified by letters dated December 12, 1983,
and March 28, 1984, Carolina Power and Light Company (the licensee) submitted
a request for a lTicense amendment concerning Technical Specification surveil-
lance requirements. The December 12, 1983 submittal reinstated two sections
of the Technical Specification that were deleted by error by the originail
submittal; Section 4.5.2.1 (originally 2.5.2.7) and 4.5.2.2 (originally
4,5.2.8). The March 28, 1984 submittal corrected a typographical error and
corrected an error in Section 4.2.1.1.4 Bases to conform with ASME Section
XI. The purpose of the original (October 24, 1983) submittal was to make

the Technical Specification conform to the ASME Section XI. Therefore, the
additional submittals did change the intent of the original submittal.

The licensees proposed changes include:

1. Changes to delete detailed inservice inspection requirement from
the current Technical Specifications and replace these with the
requirements of Section XI of the ASME Boiler and Pressure Vessel
Code in accordance with 10 CFR 50.55a. This will maintain
consistency and conformance with the Code.

2. Miscellaneous additional changes of administrative nature to make
the Technical Specifications consistent with other sections, the
FSAR or to correct errors.
Evaluation

ASME XI Surveillance Requirements

Section XI of the ASME Boiler and Pressure Vessel Code is referenced in 10
CFR 50.55a as the document that should govern examination and testing of
code classed systems. The incorporation of the Section XI into the H. B.
Robinson Technical Specifications would remove any inconsistency between the
current H. B. Robinson No. 2 examination and testing programs and the ASME
Section XI requirements. This would ensure that appropriate requirements
are applied.
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The staff has reviewed these changes and finds that:

The changes ensure that inservice examination and testing of safety related
piping and components will be performed in accordance with a periodically
updated version of Section XI of the ASME Boiler and Pressure Vessel Code
and Addenda as required by 10 CFR 50.55a.

This change includes a clarification of the frequencies for performing the
inservice inspection and testing activities required by Section XI of the
ASME Boiler and Pressure Vessel Code and applicable Addenda. This
clarification is provided to ensure consistency in surveillance intervals
throughout these Technical Specifications and to remove any ambiguities
relative to the frequencies for performing the required inservice
examination and testing activities.

Therefore, the staff finds these changes acceptable.

Turbine Trip Set Point

The Turbine Trip Set Point, listed as Item 22 in Table 4,1-1, Minimum
Frequencies for Checks, Calibrations and Test of Instrument Channels, was
defined as a stop valve closure or low EH fluid pressure. The table has
been revised to clarify the set point as being a stop valve closure or Tow
auto-stop oil pressure.

This is a clarification in nomenclature and therefore acceptable.

Emergency Plant Portable Survey Instruments .

Emergency Plant Portable Survey Instruments, listed as Item 26 in Table
4,1-1, Minimum Frequencies for Checks, Calibrations and Test of Instrument
Channels, has been deleted. This requirement is not governed by an LCO nor
is it a protection instrument channel as defined in TS 1.4. The
requirement for maintaining emergency monitoring equipment is defined in
Section 6.3.1 of the Emergency Plan and plant procedure RST-003, "Emergency
Kit Inventory."

Since the requirement for maintaining emergency monitoring equipment is
defined in the Emergency Plant and plant procedure, and since it is not
governed by an LCO, we find the change will remove redundancy while
maintaining the requirement and therefore find the change acceptable.

Steam Flow/Feedwater Flow Mismatch

This change provides an additional Timitation not currently included in the
TS but are discussed in Section 7.2.1.1.1 of the FSAR, i.e., steam
flow/feedwater flow mismatch in coincidence with low steam generator water
level. This requirement was added to Tables 3.5-2 and 4.1-1 as items 16,
17, 39, and 40 contained on pages 3.5-9 and 4.1-6a. This is an additional
limitation not previously included in the technical specifications.
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This requirement is contained in Section 3 of the Standard Technical
Specifications NUREG-0452, therefore, the addition is acceptable.

Test Frequency for Startup

The licensee's request, which resulted in Amendment 65, inadvertantly
removed a phrase "if not performed in the previous seven (7) days" from the
surveillance frequency notation of Table 4.1-1. .

This change reinstated an inadvertently removed phrase and therefore is
acceptable. '

Control Room Filters

The laboratory testing criteria stated in Item 14 of Table 4.1-3,
Frequencies for Equipment Tests, conflicts with that in Section 4.15.1.d for
the charcoal in the Control Room's heating, ventilation, and exhaust system
(HVE-19). When the Technical Specifications were changed (Amendment No.
45) to reflect an upgrade in HVE-19's testing requirements due to the
uprating of the unit's power level, two new sections were added to the
Technical Specifications. These sections, 3.15 and 4.15, stated that the
charcoal would be subjected to a methyl iodide removal test ( 90%
efficient) in accordance with the ANSI/ASME N509-1976 standard. This was
approved by the staff in a Safety Evaluation dated December 5, 1979. The
testing requirements for HVE-19 is therefore being removed from Table 4.1-3
since it is now discussed in detail in Section 4.15. This change removes
conflicting requirements and therefore is approved.

Environmental Consideration

This amendment involves a change in the installation or use of a facility
component located within the restricted area as defined in 10 CFR Part 20.
The staff has determined that the amendment involves no significant increase
in the amounts, and no significant change in the types, of any effluents
that may be released offsite, and that there is no significant increase in
individual or cumulative occupation radiation exposure. The Commission has
previously issued a proposed finding that this amendment involves no
significant hazards consideration and there has been no public comment on
such finding. Accordingly, this amendment meets the eligibility criteria
for categorical exclusion set forth in 10 CFR Sec 51.22(c)(9). Pursuant to
10 CFR 51.22(b) no environmental impact statement or environmental
assessment need be prepared in connection with the issuance of this
amendment.

Conclusion

We have concluded, based on the considerations discussed above, that:
(1) there is reasonable assurance that the health and safety of the



public will not be endangered by operation in the proposed manner,
and (2) 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.

Dated: September 10, 1984

Principal Contributors:

G. Johnson
G. Requa



