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On June 27,1986, at 0953:14 hours, Safety Injection was actuated on low
Pressuriter and Main Steam Line pressure. Pressurizer and Steam Line pressure had
decreasel during the Loss of Control Room Test due to inadvertent opening of the
Steam Grnarator (S/G) Power Operated Relief Valves (PORVs). The ensuing decrease.
in Pretssurizer and Steam Line pressure was sufficient to cause Safety Injection to
be actuated when unit control was transferred back to the Control Room. The unit
was in Mode 3, Hot Standby, at the time of the Safety Injection.

The incident is assigned Cause Code B, Design, Manufacturing, Construction /
Installation Deficiency, and Cause Code D, Defective Procedure. The S/G PORV
controls were changed since initial installation, but PORV control device legends
located on the Auxiliary Shutdown Panels (ASPS) were not revised accordingly so
that personnel could accurately position the PORVs. Procedures which specify the. )manner in which to adjust the PORV controls were not revised following the
implementation of the design change, so that the operators were unaware of the
change to S/G PORV controls on the ASPS.

This incident is reportable pursuant *a 10 CFR 50.72, Section (b)(1)(iv) and 10 CFR
50. 73, Section (a)(2)(iv) .
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BACKGROUND

Procedure TP/2/A/2650/03, Loss of Control Room Functional Test, provides guidelines
,

to demonstrate: 1

(1) That the plant can be brought to Hot Standby conditions from a moderate power
level (10-25%) using Auxiliary Shutdown Panel (ASP) controls and following
procedure AP/2/A/5500/17 (Loss of Control Room).

(2) That the plant can be maintained at Hot Standby conditions for 30 minutes from
the Auxiliary Shutdown Panels.

(3) That the plant can be brought to Hot Standby and maintained in that condition
with the minimum shift requirements of Technical Specifications.

(4) That the Reactor Coolant System (EIIS:AB) can be cooled down at least 50
degrees F from a steady state Hot Standby condition while being operated from
the ASPS.

A Safety Injection (S/I) signal is initiated on several conditions, among those
being Pressurizer Pressure less than 1845 psig, or Main Steam Line Pressure less
than 725 psig.

A S/I signal is blocked to the Diesel Generator load sequencers and sequenced loads
when controls are transferred to the Auxiliary Shutdown Panels. In the event that
initiating conditions are present, these components will be actuated if control is
transferred back to the Control Room. A S/I signal also initiates a Phase A
Containment Isolation. A Phase A Isolation isolates all Containment penetrations
which are non-essential to Reactor / Containment safety or cooling.

DESCRIPTION OF INCIDENT

On June 27, 1986, the Loss of Control Room Functional Test was begun with the unit
at 24% power. In accordance with the test procedure, the Reactor was manually
tripped at the Reactor Trip Switchgear at 0942:20:855 hours. Main Feedwater (CF)
(EIIS:SJ) Isolation and the autostart of both Motor Driven Auxiliary Feedwater (CA)
(EIIS:BA) Pumps occurred at 0942:32 hours. Low-Low levels subsequently occurred in
all 4 Steam Generators (S/Gs). The CA Pump Turbine (CAPT) automatically started on
low-low level in 2 out of 4 S/Gs. CF Pump 2B later tripped at 0942:42 hours on low
sisction flow.

Unit control was transferred from the Control Room to Aniiliary Shutdown Panels at
0942:49 hours. Letdown Pressure Control Valve, 2NV-148A unexpectedly failed ol,en
when the transfer occurred. Letdown flow indication oscillated rapidly for
approximately 3 minutes. Charging flow during this time was approximately 38 gpm.
Letdown flow then spiked high to a maximum off 177.8 gpm at approximately 0946:30
hours. Letdown was manually isolated after Pressurizer level dropped to below 20%.
Letdown flow dropped to approximately 15 gpm by 0947:30 hours.

At 0946:59 hours, the PORV breakers at the Auxiliary Feedwater Pump Turbine Control
Panel (AFWPTCP) were closed in accordance with the procedure. When the breakers
were energized, S/G A, B, C, and D Power Operated Relief Valves (PORVs) opened to
75%. This was due to the PORV manual loaders on the AFWPTCP being initially set
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per procedure to what was thought to be a setpoint for opening at 1125 psig. A
Design Change had modified the PORV controls, but the impact on the function of the
ASP PORV controls had not been adequately cc:nmunicated/ understood.

Therefore, the changes had not been incorporated into all applicable procedures,
nor had manual loader legends / scales been changed to accurately indicate the PORV
positions on the ASP. The S/G PORV opening caused a rapid depressurization of the
secondary side with an accompanying cooldown of the primary side. Personnel at the
AFWPTCP observed the decreasing steam pressure and attempted to increase the
setpoint for PORV opening, but actually opened the PORVs further. Personnel in the
Control Room observed actual PORV position go OPEN after energizing the AFWPTCP,
but did not immediately communicate this to ASP personnel due to the nature of the
test. S/G levels responded to the PORV openings by first swelling and then
dropping rapidly off the narrow range scale. The ASP Operators were observing wide
range indication. The CAPT had been secured at 0945:45 hours. For approximately
4.5 minutes, the S/Gs were blowing down through the PORVs with CA flow being
provided to S/G D.

Pressurizer Pressure dropped off scale (less than 1700 psig) approximately 2
minutes after the S/G PORVs opened. Safety Injection (S/I) condition on Low
Pressurizer Pressure (1845 psig) occurred at 0949:46:179 hours. S/I condition on
Low Steam Line Pressure Loop D (725 psig) occurred at 0950:08:107 hours. However,
S/I was partially blocked at that time due to control being transferred to the
ASPS. Several containment isolation valves closed automatically and Charging
suction was automatically aligned to the Refueling Water Storage Tank when the S/I
conditions were satisfied.

As Pressurizer level continued to decrease and fall off scale, personnel at the ASP
manually started Centrifugal Charging (NV) Pump 2B. However due to valve
controller labeling problems, ASP Operators reduced Charging flow rather than
increasing it while adjusting the manual loader for 2NV-294, Charging Pumps Flow
Control Valve.

At approximately 0953:30 hours, the decision was made to terminate the test and
return control to the Control Room. At 0953:14 hours, the Senior Reactor Operator
directed personnel to swap control back to the Control Room. When this was done,
S/I was immediately actuated due to the unblocking of the still-present actuation
signal. Both Diesel Generators (D/G) actuated on LOCA condition. The S/G PORVs
reclosed on transfer of controls to the Control Room. The S/I signal started the
Residual Heat Removal (ND) Pumps, Safety Injection (NI) Pumps, the CAPT, and opened

j 2NI-9A, and 2NI-10B, NV Pumps Discharge to Cold Leg Isolation Valves, and
i associated CA valves. 2NV-148A reclosed following the transfer back to the Control

Room.

Both D/G load sequencers completed accelerated sequencing within approximately 21
seconds. Containment isolation valves not repositioned previously were positioned
on the Phase A Isolation signal. S/I flow restored Pressurizer level to 33%, and
pressure to 1250 psig within approximately 5.5 minutes.
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At 0958 hours, S/I was reset, the Cold Leg Injection Isolation Valves were closed
and the NI and ND Pumps were secured. The S/I had further reduced Steam Line
pressure to approximately 480 psig and primary coolant temperature to approximately
468 degrees F. The CAPT was secured at 1000 hours.

After the NV Pumps suction was automatically swapped to the Refueling Water Storage
Tank (FWST), Volume Control Tank (VCT) level began increasing due to NV Pump
recirculation flow. The VCT was realigned to the suction of the NV Pumps and the
FWST Suction Valves were closed at 1007 hours, completing the realignment of normal
charging.

CONCLUSION

In January 1985, a Design Change Authorization (DCA) was originated and approved.
This DCA upgraded the S/G PORVs to safety-related per NUREG-0954, Supplement No. 2.
Within this DCA, the function of the ASP S/G PORV ranual loaders was changed so
that the PORVs open in direct response to any position dialed-in on the loader.
Previously, the loader provided a setpoint selection so that the PORVs open fully
when the setpoint was exceeded. This DCA was implemented after Hot Functional
Testing (HET) was completed in October 1985.

While changing the Manual Loader functions for this DCA, the legenda on the loaders
were not revised. Since the manual loaders appeared physically the same as during
HFT, the ASP Operators attempted to close the PORVs by increasing the setpoint, but
in actuality opened the PORVs further. Therefore, this incident is assigned Cause
Code B, Design, Manufacturing, Construction / Installation Deficiency.

This incident is also assigned Cause Code D, Defective Procedure. On several
occasions during December 1985, January 1986, and February 1986, responsible
personnel discussed the DCA, but the effects on ASP operation were not understood,
and therefore procedures and training were not modified.

During the transient, several deficiencies were identified:

(1) D/G Load Sequencer A Load Group 7 was 0.1 second late. The timer has been
recalibrated.

(2) The ASP controller for the Charging Pumps Flow Control Valves, 2NV-294, was
labeled incorrectly. The label was corrected.

(3) Event Recorder (ER) times were 4 hours late. The timer was reset.
(4) Intermediate Range Channel N-35 was undercompensated. The voltage was

adjusted from -10V to -16V.
(5) 2NV-13A, Letdown Orifice 2A Outlet Containment Isolation valve, could not be

closed curing the transient. The valve was found to be stuck open. The valve
was freed and successfully retested. 2NV-13A is a 2 inch Borg Warner Gate
Valve. Per NPRDS, there are no reported failures of 2 inch Borg Warner valves
in which the valve became stuck in the open position.

(6) ER416, CF Pump B Suction Pressure Emergency to Trip, registered with an
adequate suction pressure present. A Work Request was issued to
investigate / repair the point. This point is actually indicating suction flow.
A Station Problem Report was submitted to correct the point ID.
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(7) Several additional problems were identified with Operator Aid Computer
indication. The problems are being investigated.

(8) Personnel had difficulty controlling Reactor Coolant Pump Seal flow.
Additional labeling on the ASPS was added to clarify control requirements for
2NV-309. The appropriate operations procedures were also revised to clarify
use of the valve.

(9) 2NV-148A, Letdown Pressure Control Valve, failed open following transfer to
the ASP. A poor electrical connection in the control circuitry was found and
corrected. The control circuit for the valve had maintenance performed on it
in January 1986. It is not certain if the poor connection was the result of
this previous maintenance activity.

(10) Difficulty was encountered in resetting the Main Steam Isolation Bypass.

Valves. The problem could not be recreated during investigation. The
associated Monthly Surveillance Test was performed successfully.

None of the identified Equipment Malfunctions are reportable to NPRDS.

This incident is considered to be an isolated occurrence. The Nuclear Station
Modification program currently in use provides more stringent controls on
modifications than the Design Change program.

This is the first actuation of Safety Injection on Unit 2.

CORRECTIVE ACTION

(1) In light of degrading conditions, the Loss of Control Room Test was terminated

and control was transferred back to the Control Room. Safety Injection was
actuated at this time.

(2) A review of all Design Changes and Construction Department Shutdown Requests
implemented after Hot Functional Testing and prior to Fuel load was performed
prior to the unit re-entering Mode 2, Startup.

(3) A review of both units Auxiliary Shutdown Panels and Auxiliary Feedwater Pump
Turbine Control Panels was performed to identify all differences between units
and all Human Engineering Deficiencies (HEDs). Numerous unit differences and
labeling problems were identified. Labeling problems were corrected.,

t (4) Revisions were made to Operating and Abnormal Procedures to reflect changes
required as a result of Corrective Action (3). Also added were instructions

j to manually initiate Safety Injection, Containment Spray, and Annulus
; Ventilation if required following a Loss of Control Room Incident. Test

termination criteria was also clarified in the test procedure.
(5) TT/2/A/9100/03, ASP and Auxiliary Feedwater Pump Turbine Control Panel

Supplemental Test, was originated and performed prior to Loss of Control Room
i Retest on July 11, 1986. This test verified proper function of various valves
'

while centrolling at the ASPS.

(6) TP/z/A/2100/01, Controlling Procedure for Power Escalation, was revised to
i include more thorough pre-transient test preparation and walk throughs. This
| will include reviews of previous test results, Operating Procedures, Abnormal

Procedures, and Emergency Procedures.
|
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(7) Training was provided to appropriate personnel on this incident, procedural
changes made to Operating and Abnormal Procedures, labeling and surface
changes made to the ASPS as a result of the post incident analysis, and Unit
1/ Unit 2 control differences.

(8) Completion of ASP surface enhancements not requiring hardware modifications,
control board cutting, or a system shutdown are to be identified. The
remaining items will be implemented during the first refueling.

SAFETY ANALYSIS

Following the manual Reactor Trip in accordance with the Loss of Control Room Test,
power immediately decreased to zero. S/G narrow range levels decreased to
approximately 15% and were being restored by both Motor Driven Auxiliary Feedwater
Pumps and the Auxiliary Feedwater Pump Turbine. Pressurizer Pressure was at
approximately 2235 psig at the time of the trip and Pressurizer level was at
approximately 29%. Both parameters began slowly decreasing following the trip.
Reactor Coolant (NC) Highest average temperature was 560.9 degrees F and S/G Steam
Pressure was approximately 1030 psig at the time of the trfp.

When unit control was transferred to the Auxilicry Shutdown Panels, Letdown flow
increased to 177.8 gpm before being mnually isolated. An unsuccessful attempt was
made to increase charging flow, due to controller legend problems. The inadvertent
opening of the S/G PORVs resulted in a rapid decrease in Main Steam pressure. S/G
narrow range level increased and then rapidly decreased and dropped off scale. Wide
range level did not decrease below 54.4% indicated, which is approximately 63%
actual level in the S/Gs throughout the incident. The top of the S/G tube bundle is
at approximately 59%. While the PORVs were open, Pressurizer level was lost
completely in approximately 2 minutes, and NC vide range pressure decreased to 702
psig. After Pressurizer level was lost, approximately 400-500 cubic feet of voiding

; occurred in the NC System. This is based on the rate of level recovery following
' initiation of Safety Injectic-1. Personnel and the Safety Parameter Display System

did not detect any significant drop in Reactor Vessel Level Instrumentation
l readings.

t

I When unit control was transferred back to the Control Room, S/I was initiated
automatically as Pressurizer Pressure and Steam Pressure were low. The S/G PORVs
closed automatically. Cold Leg Injection was initiated with the Safety Injection

| Pumps and Centrifugal Charging Pumps. All S/I equipment functioned satisfactorily.
l

Following the initiation of S/I, NC pressure and level began increasing.
Pressurizer pressure was restored to approximately 1250 psig and Pressurizer level,

| was restored to 33% after approximately 5.5 minutes. The maximum cooldown rate of
| NC System during this incident was 95.5 degrees F/ hour.

, Based on Health Physics sampling of Main Feedwater activity, there were no
| radioactive releases during this incident.
|

The health and safety of the public were not affected by this incident.
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July 25, 1986

Document Control Desk
U. S. Nuclear Regulatory Constission
Washington, D. C. 20555

Subject: Catawba Nuclear Statien, Unit 2
Docket No. 50-414

Gentlemen:

Pursuant to 10 CFR 50.73 Section (a) (1) and (d), attached is Licensee Event
Report 414/86-28 concerning a Safety Injection during the Loss of Control Room test
due to design and procedural deficiencies. This event was considered to be of no
significance with respect to the health and safety of the public.

Very truly yours,
,,

y
Hal B. Tucker

RWO/09/slb

Attachment

xc: Dr. J. Nelson Grace, Regional Administrator
U. S. Nucleer Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

American Nuclear Insurers
e/o Dottie Sherman, ANI Library
The Exchange, Suite 245
270 Farmington Avenue
Farmington, CT 06032

M&M Nuclear Consultants
1221 Avenue of the Americas
New York, Few York 10020

INPO Records Center
Suite 1500
1100 circle 75 Parkway

'

Atlanta, Georgia 30339
hg

NRC Resident Inspector r pICatawba Nuclear Station
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