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Carolina Power & Light Company
February 13, 1978

FILE: NG-3516 (R) SERIAL: GD-78-404

Mr. James P. O'Reilly, Director

U. S. Nuclear Regulatory Commission
Region ITI, Suite 1217

230 Peachtree Street, N.W.

Atlanta, Georgia 30303

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

DOCKET 50-261
LICENSE NO. DPR-23
LICENSEE EVENT REPORT 78-003

Dear Mr. O'Reilly:

In accordance with Section 6.9.2.a of the Technical Specifi-
cations for the H. B. Robinson Steam Electric Plant, Unit 2,
the attached Licensee Event Report is submitted. This report
fulfills the requirement for a written report within fourteen
(14) days of a reportable occurrence and is in accordance with
the format set forth in Regulatory Guide 1.16, Revision 4.

Yours very truly,

Manager
Generation Department

CSB:as
Attachment

cc: Messrs. W. G. McDonald
E. Volgenau
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Supplemental Information
for
Reportable Occurrence 78-3

Report No.: 50-261/78-3
Report Date: February 9, 1978

Occurrence Date: January 29, 1978

Facility: H. B. Robinson Steam Electric Plant, Unit No. 2, Hartsville,
South Carolina 29550

Identification of Occurrence: At approximately 1951 hours on January 29,

1978, the reactor coolant system pressure exceeded Technical Specification
limits as defined by Limiting Condition for Operation 3.1.2.1 and associated
Figure No. 3.1-2 for approximately 90 seconds. Peak pressure during this event
was recorded to be 560 psig. This event is reported in accordance with Techni-
cal Specification 6.9.2.a.2.

Conditions Prior to Occurrence: The unit had been at zero power for approximately
44 hours. The unit was in cold shutdown with the reactor coolant system in solido
condition. Pressure and temperature were being held constant at 360 psig and 155°F

respectively. Both "A" and "C" reactor coolant pumps were in operation for the

purpose of circulating hydrogen peroxide (H,0,) solution. Prerequisites, initial

conditions and valve lineups had been met afid“completed for the performance of
the refueling Safety Injection Test (CPL-PT-2.1). Final preparations were being
made prior to initiation of a manual safety injection.

Description of Occurrence: With the reactor coolant system in the condition as
described above, the final steps prior to initiation of the manual safety injec-
tion were performed. The following describes the sequence of events surroundlng
and encompassing the occurrence.

At approximately 1950 hours, RHR discharge valve 744-B was closed and the running
RHR pump "B" was shutdown. Immediately after stopping the RHR pumps, it was seen

that a noticeable rise in reactor coolant system pressure was occurring. An
attempt was immediately made to stabilize pressure rather than proceeding with
manual safety injection. As soon as the pressure rise was recognized, the low

pressure letdown control valve PCV-145 was manually opened to its full open posi-
tion. 1In conjunction with this the RHR system to letdown line control valve RHR-

HCV-142 was fully opened and the charging pump speed was reduced to the minimum

level required to maintain Reactor Coolant Pump seal flow. After a brief observa-

tion period, it was determined that the pressure was not going to stabilize, and
the pressure was approaching 500 psig (the Technical Specification limit). The
decision was then made to immediately proceed with the initiation of safety
injection in order to restart the RHR system. The manual safety injection was
initiated at 1951. The RHR discharge valves started opening immediately, and

both the "A" and the "B' RHR pumps were operating approximately 15 seconds later.

During the time period the pressure exceeded 500 psig and peaked at 560 psig as

recorded on the wide range PR-444 recorder. When the RHR pumps returned to service,
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the pressure rise stopped and pressure dropped below the 500 psig limit. Total
time above the Technical Specification limit was approximately 90 seconds.
Attachment 1 contains graphical depiction of the occurrence as it appeared on

the wide range pressure recorder.

Designation of Apparent Cause of Occurrence: The occurrence resulted from the

Pressure increase associated with the heat input to the system from the core
decay heat and heat from the running reactor coolant pumps. The cause of the
occurrence is attributed to the combination of insufficient instructions in the
procedure and misjudgment on the part of the operators. The procedure performed
(CPL-PT-2.1 Safety Injection Test) has as initial conditions that RCS pressure
be at a level between 250 psig and 400 psig and the plant be in cold shutdown
condition, on RHR, with RCP's running as required. These conditions were met
when the test was performed as was described in part 6 of this report. After
all initial conditions are met the final steps of the test in order are:

1) Close RHR-744-B, RHR pumps discharge to safety injection system
2) Stop the running RHR pump(s)

3) Announce over P.A. system "Initiating Safety Injection", give countdown,
then press either manual safety injection pushbutton thereby initiating
a safety injection signal.

All steps were followed in the order specified; however, the initiation of

safety injection did not immediately follow stopping of the RHR pumps. With

the concern for overpressurization within the industry and the overpressuriza-
tion events at other utilities which had been thoroughly covered with the
operators, it was considered prudent action when the pressure rise was realized
to immediately take action to relieve or stabilize the pressure. The steps

taken are described in part 6 above. When it was determined pressure would

not stabilize, the decision was made to proceed with the initiation of the manual
safety injection.

The attempt to stabilize pressure coupled with the magnitude of the pressure
rise and the initial conditions resulted in the pressure exceeding the Technical
Specification limits.

Analysis of Occurrence: From the review and analysis of the occurrence it was
determined that the pressure rise and resulting event was due to the imput of :
decay heat and reactor coolant pump heat to the system. The percentages attributa-
ble to each were calculated to be approximately 77% decay heat and 23% reactor
coolant pump heat. The analysis defining these percentages and the pressure

rise associated with each of the probable causes of the pressure rise, i.e.
charging flow (mass input), decay heat (heat input) and RCP (heat input) is
attached. When comparing the total heat and mass input contribution toward
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the total pressure rise, it is concluded that letdown isolation had not occurred
and that a relief path did exist to reduce the magnitude of the overall pressure
rise resulting from the heat input. However, it is apparent from the pressure
rise that there was some restriction to the free release of the energy input.
The pressure increase caused by this restriction to a free release of energy
coupled with the time delay and initial conditions (pressure) of the test were

sufficient to result in the transient exceeding the Technical Specification
curve.

The pressure-temperature curves which appear in Technical Specification 3.1
indicate certain conservations which require review to determine if any structural
limit, regarding the pressure vessel, was exceeded.

Figures 3.1-1 and 3.1-2 were generated by methods described in the bases of
Technical Specification 3.1. In addition to the safety factors described in
these bases, a 60 psi instrument error is included in the limits. Calibration

of the Reactor Coolant System wide range and narrow range channels subsequent

to the event indicate that the actual peak pressure achieved during the occurrence,
based on the value recorded (560 psig) on the wide range recorder, was no greater
than approximately 530 psig. The 30 psig difference was determined by applying

a calibrated test signal to the recorder and comparing actual indication to the
calibrated value. Additionally, adjustments were made to account for as-found
data, during the transmitter calibration. An additional adjustment was made to
account for instrument accuracy (2%) and the accuracy to which the recorder can
be read (5 psig). In view of this calibration, the actual pressure experienced
(530 psig) could be applied to the limiting value from the curve without the
instrument error. This results in a maximum limiting pressure of 560 psig for
the Technical Specification curve.

Another consideration regards the fact that the curves were generated to be
valid for a vessel exposure equivalent to 20 effective full power years (EFPY)
of operation. Based on this exposure, the curve maximum pressure for the
temperature at the time of the occurrence is 500 psig. However, the current
vessel exposure is approximately 5.0 EFPY. The curve which previously appeared
as Figure 3.1-2, which was valid for an exposure equivalent to 4.25 EFPY of
operations, resulted in a limiting pressure of 700 psig for the temperature

in question. Interpolation for maximum pressure based on the actual exposure
using the data above would result in a value well above the 530 psig addressed
above. Although linear interpolation may not be totally valid in this applica-
tion, it easily justifies the contention that no structural concerns exist.

Based on the above, although a Technical Specification limit was exceeded, no
threat to the integrity of the pressure vessel occurred.
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Corrective Action: Immediate corrective action involved the steps related in
Section 6 of this report including initiation of the Safety Injection which
terminated the pressure rise. Subsequent corrective action will include a
thorough review of the event by each member of the operating staff. In addition
the initial conditions of the subject periodic test will be revised to require
that no reactor coolant pumps be operating. A precautionary note will be added
to alert the operator that the steps which terminate cooling and initiate Safety
Injection be performed as rapidly as system operation permits to avoid any
excessive pressure rise due to the heat input to the system. Additionally,

the entire procedure will again be reviewed to determine if any other changes may
be made to reduce the potential for recurrence of such an event.

In addition to the administrative and procedural changes, a Mitigating System,
currently being installed, will provide sufficient capability for relieving

a pressure rise of the magnitude encountered in this event. The system will
provide a back-up to procedural and operator, checks and actions. Tt will provide
alarming capability in addition to prompt and sufficient relief capacity to
prevent pressure from exceeding the Appendix G limit. This modification will be
completed during the current refueling outage.

The above actions and modifications should effectively eliminate the potential for
recurrence of this event in the future.

Failure Data: No occurrence of this type has previously been experienced at the

H. B. Robinson Unit #2.
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Analysis of Event

Summary

1. Sequence of events as recorded on figure 1.
2. Actual time - pressure rise observed and recorded on wide range recorder:

200 psi (increase)
90 sec. (period)

= 2.2 psi/sec.

3. Contributions to pressure-rise:

a. Heat input: 3.1 psi/sec,
77% attributable to decay heat
237 attributable to pump heat

b. Mass input:

Single charging pump 1) high speed - 6.0 psi/sec.
2) low speed - 2.4 psi/sec.

Conclusion

From the information obtained, it can be concluded that the event resulted from
the heat input effects of both decay heat (approx. 77%) and reactor coolant pumps
(approx. 23%). Since the heat and mass input effects would be additive in the
event of letdown isolation, it is apparent that this isolation did not occur, i.e.
the mass input was compensated by the letdown through 145 and 142. The analysis
does indicate, however, that some restriction to the free release of energy due
to heat input did occur. The pressure increase rate experienced is well within
the requirements of the mitigating system which is presently in installation.

Analysis

1. Heat input - neglecting material mass

A. RCP's (2)

2/3 x 21.4 x 106 BTU = 1.43 x 107 BTU/hr.

hr.
(Ref.: Westinghouse/CP&L calculated during plant startup tests)

B. Decay heat 48 hours after S/D (Ref.: Bases Tech. Specs. Section 3.3)

.62% of full power (2200 MWT)

.0062 x 2200 x lO3 X 56.92 BTU x 60 = 4,66 x lO7 BTU/hr.
MW~KW




Total =1+ 2 = 6,09 x lO7 BTU/hr.

RCS Volume:

9343 ft3

5
= 5.73 x 10° 1b
.01632 £t3/1bm = =

SP. Heat Input:

6.09 x 107 BIU hr. 1 .030 BTU
U7 X hr. © 3.600 x 103 sec. * 5.73 x 10° 1bm _ 1lbm sec.

Sys. Temp. Increase Rate

0
.030 _ BTU lbm - "F _ 030 °F
5

lbm-sec .999 BTU SeCT

Total Temp. Increase

Transient time = 90 secs.

90 sec. x .030 °F = 2.70 °F
sec.

Corresponding Pressure Increase - Assuming Fixed Volume

o

From Steam Tables: F v
(360 psi) v
160 .016381
152.7 .016343%
150 .016329

*Free expanding SP. volume - increase in v represents a pressure increase of
280 psi for fixed volume condition.

Pressure Increase Rate

90 sec.

280 psi _ 3.1 psi/sec.



2. Mass Input - 1 Charging Pump, No Letdown

9343 ft3
.016329 f£t3/1bm

A. RCS Mass: = 572172.2 1bm

B. Mass Input Rates:

Case

1) Hi Speed 77 gpm x 2.228 x 10> £t5 x  1bm = 10.7 Lbm
sec-gpm .0161 ft3

2) Lo Speed 30 gpm x 2.228 x 107> ft° x 1bm = 4.15 _izfg
sec-gpm .0161 ft3 -

C. Change in v - due to increased mass over 90 sec. period:

3 3
9343 ft ) £t
Hi Speed =5oi77.2 + (10,7 (90) 1bm = 016302 ;-
3 . 3
9343 ft _ £t
Lo Speed 55195 7 + (4.15) (90) 1bm = -016318 T—

D. Pressure Increase:

Case: 1) A v from .016329 > .016302 540 psi
(360) + (900 psi)
' 2) A v from .016329 -~ .016318 220 psi
(360) +~ (580)

3. Comparison to Westinghouse Analysis:

A. From Westinghouse Mitigating System Analysis Results - July 1977
Mass Input - From Figure 3.1.2%

 625-65

1) 16 lbm/sec*: 0 = 14 psi/sec.
2) 6 lbm/sec*: é%%ééé = 5.1 psi/sec.
770-65

3) 113 lbm/sec*:-——g——— = 117.5 psi/sec.



HBR Chg. Pump Speed Dependent Flow in

3

1) Hi Speed 77 gpm x 2222 % 10 fr . lbm
_ . sec-gpm .0161 ft3
-3
2,228 x 10 “ft 1bm
2) Lo Speed 30 gpm x sec—-gpm X .0161 ft3

= 4.15

1bm
sec.

10.7

1bm
sec.
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' : FIGURE 1 '

SEQUENCE OF EVENTS*

Pressure
(psig)

- — — . — - — — —_ — 600
90 sec _ﬂ

560
Appendix "G" & Technical Specification L ¢ - 500
Limit 500 psig @ 155°F

B

- = - —_ - - - - 400

360

- - - - - - - - - - - - — 300

f—— time A

Period A: Prerequisites finalized, igitial conditions met.
System at 360 psig and 155 F.

Period B: ( 65 secs) 1) Close RHR 744B
2) Stop RHR Pump "B"
3) Noted Pressure Increase
4) Manually Opened PCV-145
5) Opened HCV-142
6) Reduced Chg. Pump Speed to Minimum (30 gpm)

15 secs

Period C: ( 25 secs) 1) Proceeded with Test Procedure
2) Initiated SI (Manually)
3) RHR 744 A & B Opened (12 secs)

4) RHR Pumps A & B Started (15 seconds after initiation)

5) Pressure Décreases

*Reference: Wide Range Pressure Recorder (From PT-402)., January 29, 1978
@ 1900 - 2000 hrs. :
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