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April 26, 1991

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

ATTENTION: Document Control Desk

SUBJ ECT: Calvert Cliffs Nuclear Power Plant
Unit No. 2 Docket No. 50 318; License No. DPR 69
Licensee Event Report 91 002. Revision 00

Centlemen:

The attached report is being sent to you as required under 10 CFR 50.73
guidelines. Should you have any questions regarding this r e po r t. , we will be
pleased to discuss them with you.

Very truly yours,

RED /MDM/bj d
Attachment

ec: D. A. Brune, Esquire
J. E. Silberg, Esquire
R. A. Capra, NRC
D. C. Mcdonald, J r . , NRC
T. T. Martin, NRC
L. E. Nicholson, NRC
R. 1. McLean, DNR

J 11. Valter , PSC

Director, Of fice of Managenent Information
and Program Control
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On March 27, 1991, at 11:51 a.m., an inadvertent Safety injection Actuation
Signal (SIAS) was initiated on Calvert Cliffs Unit 2. The incident occurred
while utility licensed operators were attempting to re energizt the Engineered
Safety Features Actuation Syste AL Actuation Logic Cabinet. At the time of
the event Unit 2 was in Cold Shutdown (MODE 5) with a Reactor Coolant System
(RCS) temperature of 140 degrees Fahrenheit and a pressure of 220 psi. Unit I

was operating at 100 percent power.

The root cause of the event was personnel error by the Senior Reactor Operator
(SRO) who was directing the evolution. The SRO failed to fully comprehend two
CAUTION statements contained within the procedure he was using and directed a
Control Room Operator to perform steps out of order.

The inadvertent SIAS caused the closure of the Chemical and Volume Control
System isolation valves and the start of a second charging pump. Shutdown
Cooling was in-service maintaining RCS temperature and the liigh Pressure
Safety Injection system was lined up for Low Temperature Over Pressure
Protection. Both of these systems were unaffected by the SIAS activation.

Immediate corrective actions included counseling the operators and informing
other personnel of the event. Continuing actions focus on improving procedure:
usage, pre evolution briefings, involvement of supervisory personnel, and the
content of procedures.
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I. DESCRIPTION OF EVENT

on March 27,1991, at 11:51 a.m. , an inadvertent Safety injection Actuation j
Signal (SIAS) was initiated on Calvert Cliffs Unit 2. The incident occurred
while utility licensed operators were attempting to re energize the Engineered
Safety Features Actuation System (ESFAS) AL Actuation Logic Cabinet. At the time
of the event Unit 2 was in Cold Shutdown (MODE 5) with a Reactor Coolant System
(RCS) temperature of 140 degrees Fahrenheit and a pressure of 220 psi. Unit I
was operating at 100 ' percent power.

On Friday March 22, 1991, Engineering Test Procedure (ETP) 88 46 was performed to
functionally test the ESFAS Diverse Scram System (DSS). While performing the ETP
it was identified that the DSS Modules on Actuation Logic Cabinets A and B, and
the DSS Sensor Module for Sensor Cabinet ZE required replacement.

On Wednesday March 27, 1991, at approximately 10:00 a.m. personnel from
Instrument Maintenance (IM) requested permission from the Shif t Supervisor on
duty to work on the ESFAS. At the time of their request, operators were heating
up the plant and progressing towards MODE 4. To avoid unnecessary safety system
challenges while in MODES requiring safety system operability, the Shift
Supervisor decided to delay the heatup until work on the ESFAS was complete. An
extra Senior Reactor Operator (SRO) on duty for startup and a Control Room
Operator (CRO) were tasked with de energizing /re energizing the ESFAS Logic
Cabinets to replace the DSS Logic Modules. Operations Instruction (01) 34,
Appendix E was used to de ener& ze the cabinet and 01 34, Appendix D was used toi
re energize the cabinets. Appendix D also referred the operators to Appendix H
to dial down the SIAS Pressurizer Pressure and Pressurizer Block setpoints to
prevent initiation of SIAS during the cabinet re energization.

At approximately 11:30 a.m. the SRO and the CAO vent to the Unit 2 Cable
Spreading Room to de-energize the ESFAS Logic Cabinets. When the operators
arrived they found all four Sensor Modules for the SIAS Pressurizer Pressure were
tripped and the SIAS trip signal was blocked by the Pressurizer Block logic.
Since the plant was in cold shutdown at 220 psi, the operators expected to find
the SIAS Pressurizer Pressure and Block modules in the condition found. The
ESFAS is designed such that the SIAS Sensor Modules trip on a decreasing
Pressurizer pressure at approximately 1740 psi and a SIAS signal is generated
when 2 out of 4 modules trip. The block signal is manually initiated as pressure
falls during a cooldown, before the SIAS setp91nt is reached, when 3 out of 4
block modules trip at approximately 1785 psi.

The operators proceeded to de energize the ESFAS AL Logic Cabinet por 01 34,
Appendix E. ESFAS BL Logic Cabinet romained energized. The CR0 stood at the
ESFAS cabinet while the SRO read him the procedure and signed for the completed
steps. Before starting the evolution, the CR0 had reviewed Appendix E, but not D
or H. The maintenance to replace the DSS Logic Module took epproximately five
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minutes. The CR0 reviewed Appendix D (re-energizing the cabinets; while the
maintenance work was being performed.

The operators started Appendix D to re energize the ESFAS AL Logic Cabinet after
the DSS stodule was replaced. Step B,1 in Appendix D re . rred them to Appendix 11
to dial down the SIAS setpoints. The SRO called the Ck crol Room and reported to
the RO that he would be dialing down the SIAS and block potentiometers before re-
energizing the Logic Cabinet. Steps 13 of Appendix 11 required the operators ta
dial down the potentiometers for all four SIAS Pressurizer Pressure Modules.
Each step contained specific information that was to be applied to all four
tuodule s . A CAUTION statement before these steps stated, "perforte steps 1 through
3 for an individunt Sensor Cabinet, repeating the steps for each subsequent
Sensor Cabinet". A second CAUTION statement on the next page read, 'The previous
steps must be successfully completed for all four channels prior to continuing".

Steps 4 6 of Appendix 11 on the next page required the operators to dial down the
potentiometer:s for all four Block Modules. The SRO was aware of t.he itoportance
of dialing down a channel's SIAS Module before its Block Module, but interpreted
the CAUTION statements to mean steps 1 3 had to be performed prior to performing
stepa 4 6 on any given Sensor Cabinet. The SRO directed the CR0 to dial down the
Sensor Cabinet ZD SIAS potentiometer and reset the Module, lle t. hen directed the
CR0 to dial down the Sensor Cabinet ZD Block potentiometer and reset the module.
At this point, t.he operators had removed the SIAS trip and Block signals for
Module ZD.

The SRO then directed the CR0 to step 1 for Module ZE and they completed steps 1-
4 for Module ZE. Step 4 removed the block signal from ZE's Sensor Block Module
to the block logic. With two of the four block si nals now removed, the three6
out of four logic required to maintain a valid block signal was no loriger
satisfied. Since the block signal was removed and SIAS Modules ZF and ZC were
still tripped, a SIAS was generated on the energized BL Logic Cabinet.

The ESFAS actuation started a second Charging Putop and shut the Chernical and
Volume Control System (CVCS) Letdown Isolation valves. This caused pressurizer
level to increase by approximately 30 inches with a corresponding pressurizer
pressure increase of 5 pai. Additionally, No. 21 and No. 12 Emergency Diesel
Generators started and were secured a short time later. The RCS temperature
remained constant with shutdown cooling in service, liigh Pressure Safety
Injection uas prevented from automatic start by the Low Temperature Over Pressure
Protection (LTOP) controls that were in place.

This event resulted in an autornatic ESPAS actuation and is reportable in
accordance with 10 CFR 50.73(a)(2)(iv). There were no other components or
systems which were inoperable and/or out of service which contributed to this
event. No plant system or component failures resulted from this event.
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11. CAUSE OF EVENT

A Root Cause Analysis investigation was initiated after the event. The findings
of this investigation indicated that the root cause of the event was personnel
error by the SRO who was directing the evolution. Specifically, the SRO
established a mindset on clearing the SIAS trip before removing the block which
caused him to misunderstand the two CAUTION statements and fail to follow the
procedure. The CAUTION statements require performing steps 1 3 for all four SIAS
Pressurizer Pressure Modules prior to performing steps 4 6 on any Block Module.

The invectigation identified several contributing causes including:

1. Tunnel Vision Both the SRO and CR0 concentrateC on the details of the
evolution and did not consider the overall int. ended results of their
actions.

2. Poor Pre evolution Briefing The operators discussed why they were de-
energizing the ESFAS Logic Cabinet and what procedure they would he using.
They did not discuss the procedure in detail, nor did they do a step by-
step walk through or consider possibic problems.

3. Inadequate Supervisory Method Because the SRO was reading the procedure
to the CR0 at the ESFAS panel there was no independent oversight of the
work being performed. He did not read the CAUTION statements to the CR0
and the CR0 was not reading along in the procedure. This resulted in one
individual making a significant interpretation with no concurrence.

4. Procedure Content The first CAUTION statement reads, " Perform steps 1
through 3 for an individual Sensor Cabinet, repeating the steps for each
subsequent Sensor Cabinct". This CAUTION statement contains a directive
and could have been written as a numbered step instead of a CAUTION
statement.

III. ANALYSIS of EVENT

The inadvertent SIAS caused the closure of the CVCS isolation valves and the
start of a second charging pump. The charging pump injected borated water into
the RCS and raised pressurizer level approximately 30 inches. Additionally, No.
21 and No. 12 Emergency Diesel Generators started and were secured a short time
later. Shutdown Cooling was in service maintaining RCS temperature and the High
Pressure Safety Injection system was lined up for LTOP conditions. This event
did not challenge the integrity of the RCS, nor violate the limits of 10 CPR 50
Appendix G, " Fracture Toughness Requirements."

Had the event occurred during water solid plant operations, the charging pump
flow would have caused an increase in RCS pressure until the Power Operated

. . . . - - - .- . - - . . - . . .-
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Relief Valves (p0RVs) lifted. The p0RVs would have rapidly reduced RCS pressure,
preventing violation of 10 CIR $0 Appendix G limits. Administrative controls
exist to maintain all but one charging pump out of service and all HpSI pumps
and/or flow paths out of service during water solid conditions.

Based on the above, it is concluded that this event resulted in no significant
safety consequences.

IV. CORRECTIVE ACTIONS

Immediate:

1. The SRO involved in this event received appropriate personnel actions as a
result of his actions. The CR0 involved was counseled for his actions.

2. To promptly inform Operations personnel of this event, an event summary was
placed in the Operation's Night Orders. Additionally, a crew expectation
sheet was generated and training on the event was administered to
operations personnel.

3. Line Management held meetings with their personnel to clearly convey the
philosophy regarding proper usage of procedures, pre evolution briefings,
and supervisory involvement.

Continuing:

1. To reinforce the proper usage of procedures so that personnel do not
" blindly" follow procedures without fully understanding their actions, the
written policies containing philosophy for procedure usage will be further
clarified.

2. To ensure adequate pre evolution briefings are held, written policies
containing philosophy for pre evolution briefings will be further
clarified. Operations issued a pre evolution briefing checklist through a
memo and plans to incorporate the checklist into a procedure.

3. The involvement of supervisory personnel in key evolutions will be clearly
established in a written statement of philosophy. The philosophy will not
allow a supervisor to participate in tasks to the poine that an error on -
his part will, in itself, prevent successful completion of a task.

4. To ensure procedures are written to be an effective tool in helping the
user avoid serious errors, a self assessment of our procedure writing
process will be performed to determine if key concepts are being
successfully implemented. These concepts include wording CAUTION
statements to contain only information that needs to be emphasized but is
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not directive; ensuring the proper use of one procedure step for tuultiple
channels is used appropriately; and providing assistance to the procedure
user in understanding the purpose of actions during complex evolutions.

V. ADDITIONAL INFORMATION

A. Identification Of Coreponents Referred To In This LER

IEEE 803 IEEE 805
Ells Funct. System ID

Reactor Coolant System N/A AB

Engineered Safety Features N/A JE

Safety Injection System N/A BP, BQ, CB

Chemical Volume Control System N/A CB

Pressurizer PZR AB

Sensor IMOD JE

B1 stable module IMOD JE

Trip roodulo IMOD JE

Isolation Valves ISV CB

liigh Pressure Safety injection Pump P BQ

Low Pressure Safety Injection Pump P BP

Charging Pump P CB

Emergency Diesel Cencrator DC EK

B. There have been 6 previous events involving inadvertent ESFAS
actuations caused by the use of procedures.

1. LER 317/85 04 reported an inadvertent SIAS actuation due to an
inadequate procedure that occurred during steps to remove the
SIAS Pressurizer pressure block signal.
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2. LER 317/85 05 reported an inadvertent ESFAS actuation due to
not having the handswitch keys in the handswitches used for
blocking an ESFAS signal prior to reaching the setpoint during
plant cooldown.

3. LER 318/85 05 reported an inadvertent. ESFAS actunt. ion due to
inadequate attention to a procedural precaution.

4. LER 318/85 013 reported an ESFAS act.uation due to a failure to
use the correct section of an Operating Instruction for
energizing an ESFAS cabinet.

5. LER 317/89 003 reported a SIAS actuation due to personnel
failure to follow a STP in a step by step fashion.

6. LER 317/89 004 reported a partial ESFAS actuatlon due to
personnel inadvertently skipping two steps in procedure while
re energizing an ESFAS cabinet.
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