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Inspection Summary

Inspection on February 29 through May 4, 1988 (Reports No. 50-456/88005(DRS);
No. 50-457/88006(0DRS))

Areas Inspected: Special, announced safety inspection of the environmental
qualification (EQ) of electric equipment within the scope of 10 CFR 50.49,

The inspection included licensee action on SER/TER commitments; EQ program
compliance to 10 CFR 50.49; adequacy of EQ documentation; and a plant physical
inspection of EQ equipment (Modules No. 30703 and No. 25576).

Results: The licensee has not adequately implemented their progran to meet
the requirements of 10 CFR 50.49, Deficiencies in the areas inspected are
summarized below:
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POTENTIALLY ENFORCEABLE UNRESOLVED ITEMS

Item No.

50-456/88005-01§DRS)
50-457/8800£-01(DRS)

50- 456/88005-02(DRS)
50-457/88006-02(DRS)

50-456/88005-04 (URS)
50-457/88006-04(DRS)

50-456,/88005-09(DRS)
50-457/88006-09(DRS)

50-456/88005-10§DQS)
50-457/88006-10(DRS)

50-456/88005-11(DRS)
50-457/88006-11(DRS)

Item No.

50-456/88005-03(0RS)
50-457/88006-03(DRS)

50-456/88005-05(DRS)
50-457/88006-05(0RS)

50-456/88005-06(DRS)
50-457/88006-06(DRS )

Description

Inadequate documentation for
the EQ of Johnson Control
supplied HVAC components.

Sealing, torquing and lubri-
cation (maintenance)
deficiencies resulting in
unqualified EQ equipment.

Inadequate documentation
vor the EQ of Bunker Ramo

instrumentation penetrations.

Missing weep hcles and drip
shields in 10 CFR 50.49
designatzd junction boxes.

Inadequate documentation
to qualify GECO pressure
switches.

Inadequate documentation
to qualify mixed greases

in Limitorque actuator
main gear cases.

OPEN ITEMS

Description

Inadsquate quality assurance

and training program in regard

to EQ.

Revision of EQ file for
Joy/Reliance Fan Motors
to include EQ Calculation,

Revision of EQ file for
Target Rock Solenoid
valves to include EQ
calculation,

Report Section

2

4c
(1)(2)(3)(4)
(5)(6)(7)(8)
(9)(10)

5a

6a

6b

6¢

Report Section

de(1)(2)

5b
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Item No.

50-456/88005-07(DRS)
50-457/88006-07(DRS)

50-456/88005-08( DRS)
50-457/88006-08(DRS )

50-456/88005-12(DRS)
50-457/88006-12(DRS)

Description

Revision of EQ file for
ITT Barton Model 752
Transmitters to include

missing EQ documentation,

Revision of EQ file for
General Atomic Radiation
monitor to include EQ
documentation,

Deficient Raychem Splice
found on General Atomic
high range radiation
monitor.

Report Section

5d

5e

6d
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DETAILS

Persons Contacted

a.

Commonwealth Edison Company (CECo)

C. Reed, Senior Vice President

L. DelGeorge, Assistant Vice President, Licensing and Plant Support

M. Wallace, Manager, Projects and Construction

B. Shelton, Manager, Power Engineering

K. L. Graesser, General Manager, Power Operations

*D. Elias, Superintendent, Power Engineering

*E. R. Wendorf, Assistant Superintendent, Project Construction
+R. Querio, Station Manager

*G, Fitzpatrick, Station Manager

*K. Kofron, Superintendent, Production

*D, 0'Brien, Superintendent, Services

M. Lohmann, Construction Superintendent, Project Startup
*G, Masters, Assistant Superintendent, Operations

*D. Paquette, Assistant Superintendent, Maintenance

* P, Cretens, Assistant Superintendent, Work Planning
*_, Davis, Assistant Superintendent, Technical Services
+*P, Barnes, Regulatory Assurance Supervisor

*R. Lemke, Technical Staff Supervisor
. Gosnell, QC Supervisor
Kyrouac, QA Supervisor
Hedden, Master Instrument Mechanic
Smith, Master Electrician
Huffman, Master Mechanic
Kapinus, Assistant Technical Staff Supervisor
Woldridge, Technical Staff Parts & EQ Group Leader
Roth, Station EQ Coordinator, Technical Staff
Rosenmeier, Technical Staff, Parts & EQ
. Grams, PSD - Engineering
Moerke, General Design Engineer, Power Engineering
*W, Groszko, Configuration Management, Power Engineering
*E, Adams, BW/BY EQ Coordinator

F. Lentine, Supervisor, Licensing
+*S, Hunsader, Administrator, Licensing

*T, W, Simpkin, Regulatory Assurance

*D, Kruger, Technical Staff, Byron EQ Coordinator

*W., B, McCue, Operating ENGG, BWR

R. D. Branson, Byron, Master Electrician

*J. Snyder, Electrical Maintenance
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Consultants - Sargent and Lundy (S&L)

*S, M. Malak, EQ Coordinator, Project Management Division
*M, M. Hassaballa, Supervisor

*A, Mohiudidin, Senior Component Engineer

*D, P. Galanis, Electrical Engineer






environments. The licensee could not provide evidence that the
Westinghouse components installed by JCI were similar or identical to the
components tested by JCI. Subsequent to these NRC findings, the licensee
presented an engineering analysis to evaluate the Westinghouse 0T-2
switches, EZC lights and AR relays, for use in various HVAC panels at
Braidwood Station. This analysis concluded that (1) the subject
components were installed in a relatively mild environment - radiation
harsh only; (2) the only failure mode of concern was loss of dielectric
strength of the insulating parts and the loss of mechanical properties

of the moving parts and; (3) there was a 400% margin in the design
electrical stress for these components.

A checklist for comparison of Westinghouse EZC lights, AR 440 relays,

AR 660 relays and OT-2A switches had been used by the site to walkdown
the Johnson Controls provided components. The checklist permitted
comparison of the installed components to the tested devices. Some

color discrepancies were noted, Wes*inghouse indicated that they were
attributable to pigmentation and did not represent a materials change,
Discrepancies in the data printed on the EZC Light and AR 440 relays were
also noted during the licensee's walkdown., The licensee attributed these
discrepancies to differences in the color of 1ight lenses and the job
number, respectively.

The licensee has committed to confirming their conclusions by destructive
testing, Eight Johnson Control provided components (2 0T-2 switches,

2 EZC lights, 2 AR-440 relays and 2 AR 660 relays) have been removed from
the Johnson Controls panels and hand carried to Westirghouse for
diagnostic examination. This examination is intended to identify the
materials in the components and confirm their qualification. Pending NRC
review of the results of this examination, this is considered a Potentially
Enforceable/Unresolved Item (No. 50-456/88005-01(DRS);

(No. 50-457/88006-01(DRS)).

Licensee Action on SER/TER Commitments

The NRC inspection team evaluated the implementation of the licensee's EQ
corrective action commitments discussed in Braidwood SSER 2 included in
the Braidwood FSAR., SSER 2 noted that the scope of the staff review for
Braidwood Unit 1 was limited to an evaluation of those 10 CFR 50.49 desig-
nated electrical components that were different from equipment installed
in Byron Unit 1. Since the licensee did not identify any 10 CFR 50.49
equipment installed in Braidwood Unit 1 as different from 10 CFR 50.49
equipment installed at Byron Unit 1, the staff's review of the EQ program
for Byron Unit 1 was considered applicable to Braidwood, Unit 1.

The majority of the deficiencies identified in the SER addressed
documentation, similarity, aging, qualified 1ife, and replacement schedules.
A1l open items identified in the NRC June 21-23, 1983 audit were addressed
by the licensee in their July through October 1986 responses to the NRC
staff, The licensee's proposed resolutions to these items were found
acceptable by the NRC, as stated in Section 3.11 of the Braidwood SSER 2.
The primary objective of the current Region [Il EQ Audit in this area was
to verify that appropriate analyses and necessary documentation to support
the licensee's proposed and accepted resolutions were contained in the



licensee's EQ files, and that appropriate modifications or replacements of
equipment had been implemented.

During this review, the NRC inspection team reviewed EQ documentation and
examined equipment in the plant relevant to prior discrepancies identified
in the SERs, including replacement of equipment having qualification
deficiencies.

No violations of NRC requirements in recard to the SER commitments were
identified.

EQ Program Compliance to 10 CFR 50.49

The inspectors reviewed selected areas of the Ticensee's EQ Program to
verify compliance to 10 CFR 50.49, The licensee's EQ program was found
to identify methods of equipment qualification; provide for evaluation
and maintenance of EQ documentation in an auditable form; provide for
upgrading of replacement equipment; and incorporate controls for plant
modifications. Based on their review, the inspectors determined that the
licensee had estabiished an EQ program to address the requirements of

10 CFR 5C.49, The licensee's methods for establishing and maintaining
the environmental qualification of electrical equipment were reviewed in
the following areas:

a. EQ Program Procedures

The inspectors examined the adequacy of the licensee's policies and
procedures for establishing and maintaining the environmental
qualification of equipment within the scope of 10 CFR 50.49. The
licensee's EQ program was reviewed for procurement of qualified
equipment; maintenance of qualified equipment; modifications to the
plant that could affect qualified equipment; updating of the EQ
master 1ist; and review and approval of EQ documentation. Procedures
reviewed included the following documents.

BWAP 370-1, Revision 2, "Station Lubrication Program"

BWAP 500-5, Revision 0, "EQ Program"

BWAP 1600-1, Revision 13, "Maintenance Work Request Procedure"

BWAP 1610-1, Revision 0, "Modification Requests"

BWAP 800-2, Revision 1, "Control of Requests for Purchase"

BWAP 800-1, Revision 4, "Classification of Parts, Safety-Related
Components"

BWAP 800-3, Revision 0, "Technical Evaluation of Components and
Parts"

BWIP 2400-111, Revision 0, "EQ Requirements for Plant Instrumentation”

BWHP 4006-009, Revision 1, (NAMCO)

BWHP 4006-017, Revision 4, (LIMITORQUE)

BWMP 3305-044, Revision 0, (LIMITORQUE)

Specific areas reviewed in these procedures included requirements
for review and acceptance of the EQ files, responsibilities of
key individuals and departments, EQ definitions, maintenance

and surveillance.



No violations of NRC requirements were identified.

b.

10 CFR 50.49 Master Equipment List (MEL) of EQ Equipment

10 CFR 50.49, Paragraph (d), requires licensees to prepare a list of
electrical equipment important to safety, and within the scope of the
rule. The NRC inspectors reviewed the licensee's MEL for compliance
to 10 CFR 50.49, Areas reviewed included adequacy of the MEL,
technical justifications for removal of items from the MEL, and
licensee reviews of the MEL changes due to field modifications. The
inspectors verified the completeness/adequacy of the list in tems of
equipment needed during accident conditions through review of piping
and instrumentation drawings (P&IDS), emergency procedures, technical
specifications, and FSARs.

No vic.ations of NRC requirements were identified,

c.

EQ Maintenance and Surveillance Program

The inspector reviewed specific maintenance, replacement, surveillance
tests and inspections necessary to preserve the environmental qualifi-
cation of EQ components identified on the MEL. EQ requirements in the
licensee's maintenance procedures and EQ files were reviewed against
maintenance records of selected equipment to verify performance of
maintenance and surveillance activities at prescribed intervals.
Several deficiencies were identified in regard to gasket ('0' ring)
inspection, lubrication, and torquing of EQ components. Subsequent

to the NRC findings, the licensee performed an onsite review (OSR) of
EQ equipment requiring maintenance and surveillance. The OSR resulted
in several additional deficiencies being identified by lTicensee.
Details of all findings are noted below.

(1) Target Rock Solenoid Valves, EQ Binder EQ-BB-HE10A

EQ-BB-HE10A, Tab E, requires replacement of the RTV silicone
rubber gasket every time the valve cover is removed. The
licensee could not provide evidence that the cover gasket
was replaced on solenoid valve 1CV-8114 after the cover

was removed during completion of Work Request A99999, dated
January 31, 1987.

(2) Rosemount Pressure Transmitters, EQ Binder EQ-BB-061

£Q-BB-061, Tab E, requires inspection and cleaning of mating
surfaces, lubrication of '0O' rings, and torquing of the housing
cover each time the cover is removed, The licensee could not
provide evidence that these activities were performed for
pressure transmitters 1PT-MS-042, 1PT-MS-043, 1PT-MS-004 during
calibration in May 1986 or prior to Unit 1 criticality in May
1987.






(6) Incore Thermocouple Reference Junction Box, EQ Binder EQDF ESE-44A

Braidwood EQ maintenance instructions require replacement of
the enclosure '0' ring each time the cover of the junction
box is opened. The OSR identified that the '0O' ring was not
replaced when the cover was removed on Junction Box 2I1T-01J,
during performance of Work Request A99999, dated February 5,
1988. The licensee has subsequently installed a new '0' ring
in the junction box.

(7) MNAMCO Limit Switch ISI-001B-A-Z5

The licensee was unable to verify that the Limit Switch cover
had been torqued as required by EQ maintenance instructions.
The licensee subseouently torqued the cover, as required, per
Nuclear Work Request A20704.

(8) Limitorque Operators, Unit 1

The licensee could not provide evidence that EQ installation
requirements for torquing of mounting bolts and valve actuator
housings had been met. Subsequent to this finding, the
licensee initiated Nuclear Work Request A20661 to torque the
mounting bolts on approximately (86) Limitorque operators.

(9) Westinghouse Pump Motors, EQ Binder EQDP-AE-2

The OSR identified unqualified Mobil DTE Heavy Medium o0il being

used for motor bearing lubrication. The qualified lubricant is

Mobil DTE Medium oil, as required by the EQ maintenance documen-
tation. The licensee subsequently replaced the Heavy Medium oil
in Westinghouse Motors with Medium oil.

(10) Reliance and Westinghouse Fan Motors, EQ Binders EQ-BB-008

ED-BB-008 specifies Chevron SRI-2 as the qualified motor bearing
l.hricant. The OSR, however, identified the use of Mobilux EP in
lieu of the Chevron SRI-2 for these motors. The licensee has
subsequently replaced Mobilux EP with Chevron SRI-2, per Nuclear
Work Requests A20738, A20739, and A20771.

Each of the 1‘ndings described in Section 4c (1) through (10) is
considered a po.=ntial violation of 10 CFR 50.49, in that the
components were n.* qualified for their installed corditions.

Pending furthcr NRC -eview, these concerns are considered part

of one Potentially Enforceable Unresolved Item (No. 456/88005-02(DRS);
No. 457/88006-02(DRS)).

Plant Procurement of 10 CFR 50,49 Designated Equipment

Licensee procedures were found to adequately address procurement of
appropriate replacement equipment. Procurement procedures and docu-
ments were found to adequately address appropriate quality and
regulatory requirements iregarding the environmental qualification
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Target Rock Solenoid Valves Model 79AB-010, EQ Binder EQ-BB-HE10A

Review of this file indicated that the qualified life calculations
for the solenoid valves were based ¢r 2 normal maximum temperature
of 122°F, The valves, however, are located in a zone where the
maximum temperature is expected to reach 130°F., Subsequent to this
concern, the licensee produced a calculation by Sargent and Lundy
(transmittal COD-037264, dated September 9, 1987) which used the
correct temperature data basis and adjusted the qualification life.
The licensee indiceted that the calculation is still awaiting final
approval. The maintenance data sheet in the EQ binders will also
be changed to reflect the correct qualified 1ife and replacement
schedule. Pending further review, this is considered an Open Item
(No. 456/88005-06%DRS); No. 457/88006-06(DRS)).

ITT Barton Model 752 Transmitters, EQ Binder EQDP-ESE-4A

The inspectors noted that the "auditable link" document for the
qualification of the Barton transmitters provided by Westinghouse
was not included in the EQ file. The licensee comitted to
incorporate this document into the next revision of EQ Binder
EQDP-ESE-4A,

The inspectors also noted that no thermal aging analysis or raafation
analysis had been provided in the binder - merely a statement that

the five year qualified life would be verified. The licensee stated
that the radiation analysis is provided in Westinghouse WCAP-8587,

and that this document has been reviewed and accepted by the NRC, The
licensee agreed to include the aging analysis in the qualification
binder when it is revised. Pending NRC review of licensee corrective
action of both the above issues, this is an Open Item

(No. 456/88005-0/(DRS); No. 457/88006-0/(DRS)).

Gereral Atomic Area Radiation Monitors EQ Binder, EQ-BB-060

The inspectors observed that no documentation had been provided for
the qualification of the Tefzel insulation (Tab C), in that the
referenced reports (Okonite and Clinton) were not in the binder. The
inspector concluded that the similarity between the detector wiring
and tested wiring had not been established. The licensee stated that
the referenced documents would be included in the next revision of

the binder to establish similarity. Sufficient interim information
was provided by the licensee to mitigate any immediate safety concerns,

The inspectors also observed that no qualification documentation had
been provided in the binder for the penetration connector interface,

in that the the connector has not been properly identified or analyzed.
The licensee stated that since the subject device did not have to be
functional during LOCA or post LOCA conditions, the qualification of
the connector was not of concern, and that the adequacy of the cable
assembly and the connector would be verified during calibration for
normal operation. The licensee agreed that the connector will be
identified in the next revision of the binder.
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Pending further review of licensee corrective action of both of the
above issues, this is an Open Item (No. 456/88005-08(DRS);
No. 457/8R006-08(DRS)).

Plant Physical Inspection

The NRC inspectors selected over 50 items on the MEL for examination in
the plant., The EQ file of each item had been reviewed, and information
regardiny the location, manufacturer, model/serial number, mounting,
orientation, envircnment, and interfaces had been noted. The inspectors
examined the selected items in the field, as accessible, and examined
each item to confirm if it conformed to its environmental qualification,
Specific areas reviewed included traceability of installed items to

EQ files, ambient environmental conditions, qualification of interfaces
(connectors, wires, seals, insulation, lubricants, etc.), evidence of
significant temperature rise from process, drainage, mounting methods,
physical conditions, and housekeeping. Certain significant deficiencies
were identified in regard to EQ equipment not being qualified by test or
analysis for their installed configuration. Details are noted below:

a. Marathon 1600 NUC Terminal Blocks

The Marathon terminal blocks were addressed by the licensee as
qualified to the requirements of NUREG 0588, Category I. These
blocks are used in control circuits inside the containment. ODuring
the EQ test conducted at Wyle, terminal blocks located directly
beneath the top-entry conduits were observed to experience higher
leakage currents (300 MA) than the block not directly below the top
conduit entry (30 MA). In order to address this deficiency, the
licensee required drip shields and weep holes to be provided for all
Marathon terminal blocks located directly below top entry conduits
and in a steam environment.

Subsequent to NRC inspector findings in the area of maintenance and
surveiliance (see Section 4c of this report), the licensee conducted
an onsite review (OSR) of EQ equipment. During this review, the
licensee examined all (40) EQ designated junction boxes inside the
containment, Of the boxes inspected (16) weep holes and (8) drip
shields were found missing.

The inspectors determined that the lack of weep holes and drip shields
compromised the EQ of the circuits in the boxes, in that spray and/or
moisture intrusion into the boxes would cause the circuits to fail,
The licensee has subsequent!y performed corrective action and reported
that no other junction boxes were affected.

Pending further review, this is a Potentially Enforceable Unresolved
Item (No. 456/88005-09(DRS); No. 457/88006-09(DRS)).

b. GECO Pressure Switches

EQ binders BB-025, 56 and 57 specify Whitman General Pressure switches,

Models 86819, 8a733, 88743, 88946, 56915, 88736 as qualified for use
in the sorg Warner Actuators., During the OSR, the licensee identified
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f. Limitorque Actuator 2CC-9438

During examination of this actuator in the field, the inspectors

noted that a shipping cap was installed in the greace relief valve.
The licensee apparently had not looked for shipping caps installed
inside the grease relief valves during previous inspections. Another
inspection was performed by the licensee for all Limitorque operators
inside the containment and the licensee identified no additional
shipping caps installed inside the grease relief valves. The licensee
subsequently issued a maintenance work order to remove the cap.

No further concerns were identified.

g, Bunker Ramo Electrical Penetration Assembly

Two 3-1b coffee cans filled with a white granuiar substance were
found inside the penetraticn junction box assembly for penetration
2IC19E. The licensee was not able to provide information on the
purpose of these cans or identify the substance. The cans have
subsequently been removed. No further concerns were identified.

h. ASCO NP Series Solenoid Valves

During the plant walkc own of ASCO valve 2IA066-FSV (plant
identification number), it was noted that an associated valve

was tagged 1AO0V-IA066, while it should have been tagged 2A0V-IA066.
The licensee subsequently corrected the tag. No further concerns
were identified.

Open Items

Open items are matters which have been discussed with the licensee, which
will be reviewed further by the inspector, and which involve some action
on the part of the NRC or licensee or both. Open Items disclosed during
this inspection are discussed in Paragraphs 4e, 5b, 5¢, 5d, 5e, and 6d.

Potentially Enforceable/Unresolved Items

An unresolved item is a metter about which more information is required
in order to ascertain whether it is an acceptable item, an open item, a
deviation, or a violation., Potentially Enforceable/Unresolved Items are
discussed in Paragraphs 2, 4c(1)(2)(3)(4)(5)(6)(7)(8)(9)(10), Sa, 6a, 6b,
and &c.

Exit interview

The Region III inspectors met with the licensee's representatives
(denoted under Paragraph 1) during an interim exit on March 4, 1988,
and discussed their findings at the conclusion of the inspection on
May 4, 1988. The inspectors discussed the likely content of the
inspection report with regard to document or processes reviewed by
the inspectors. The licensee did not identify any such documents

or processes as proprietary.
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