SSINS No.: 6835

UNI TED STATES
NUCLEAR REGULATCRY COl 11 SSI ON
OFFI CE OF | NSPECTI ON AND ENFORCEMENT
WASHI NGTON, D.C. 20555

Decenber 3, 1984
| EI NFORMATI ON NOTI CE NO. 84-88: STANDBY GAS TREATMENT SYSTEM PROBLEMS

Addr essees:

Al boiling water reactor facilities holding an operating license (QL) or
construction permt (CP).

Pur pose:

This information notice i sprovided to informlicensees of operational problens
| nstandby gas treatment systens identified i nEngineering Eval uation Report
E410, My 1984, issued by the Ofice for Analysis and Evaluation of Qperational
Data (AECD), NRC. This information notice expands on a previous notice, 83-25,
whi ch discussed heater trip set points, one of the potential failure mechanisns
involved. The NRC expects that recipients will review this notice for afoplica
bility to their facilities and consider actions, if appropriate, to preclude
simlar problenms fromoccurring at their facilities. However, sug?estions
contained i nthis notice do not constitute NRC requirenents; therefore, no
specific action or witten response i srequired.

Description of Crcunmstances:

The standby gas treatment (SBGT) system | sa subsystemof the secondary con
tainnent system \then called upon to operate, the SBGT systemfilters and
punps air from secondary containnent to the environnent and naintains anega
tive pressure within the secondary containment i norder to limt the release of
radioactive material.

Each SBGT train generaIIY cunsists of anmst elinmnator/roughing filter; an
electric heater; aprefilter; tw absolute (HEPA) filters; an activated char
coal filter; an exhaust fan; and associated valves, ductwork, danpers, instru
mentation, and controls. The signals that trip the SBGT systemare
plant-specific; however, automatic trips are generally associated with the
electric heaters and ahigh tenperature condition i nthe charcoal filters.

The AECD report described 14 |icensee-reported events at seven sites over a
three year period. These events involved potentially commn-nmode failure
mechani snms which can be attributed to design, maintenance, and testing. These
events and their failure mechanisms are summarized i nAttachment 1.
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Di scussi on:

An eval uation of the referenced events id 3ntified three problems inthe design
of the SBGT system (1) functional operation of nonitoring devices, such as
radiation monitors or tenperature sensors, such that |oss of power to the
sensing device results in a trip of the SBGT system; (2) nonconformance to
single failure criteria for the electric power supply; and (3) improper appli
cation of overtenperature trip devices.

The eval uation also identified seven events i nwhich maintenance and testing

procedures and actua* practices resulted infailure or degradation of the SBGT
system

The events indicate that potentially common-mode failures are not usually
associated with starting logic but with the trip devices and controls. Some
factors which have been used to mitigate problens are (1)an automatic reset
feature for the overtemperature trip of the electric heaters; (2) a one-time,
train-oriented loss-of-power test to verify that the system functions as
designed and to verify that the power supplies meet single failure criteria;
and (3) alternating maintenance and testing activities on redundant trains.

No specific action or written response i srequired by this notice. |Ifyou have
any questions regarding this matter, please contact the Regional Admi nistrator
of the appropriate NRC regional office or this office.

‘&, . ,o_aDrector

Divisr bi of Emergency I!’reparedness
and Engi neering Response

Office of Inspection and Enforcement

Technical Contact: M S. Wegner, | E
(301) 492-4511

Attachments:

1. Table of Referenced Events

2. References

3. List of Recently Issued | Elnformation Nctices



PLANT/ DATE

Hatch 2
06/ 11
06/ 17/ 82

Quad Cities
08/ 24/
09/ 07/ 82

Susquehanna
10/ 25/ 82

Oyster Creek
03/07/83

Oyster Creek
04/ 06/ 83

Susquehanna
05/ 08/ 83

Quad Cities
06/ 23/ 83

'See Attachent 2 for individual
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Tabl e of Referenced Qperating Experiences?

FAI LURE.
MECHANI SM

NIT

DESI GN

DESI GN

DESI GN

DESI GN

DESI GN

DESI G\

DESCRI PTI ON

The relative hunmidity controller of the
Btrain was out of calibration and cycled

off and on due to set point drift, keeping the
heater on until it tripped from
overtenperature. Then the Btrain of SBGT
could not be started manually.

Repeated trips of electric heaters occurred.
Testing was performed to deternine appro
priate trip set point (see Information
Notice 83-25).

During startup testing, a sinulated |oss
of -of fsite-power test caused a radiation
nonitor to fail high which prevented start
ing the A SBGT train. Btrain started but
tripped on a high AT across the heater

el ement .

Operations personnel discovered that racking
out the circuit breaker for one train of the
SBGTI' system caused sol enoi d operated dia
phragm val ves to fail open. This prevented
danpers fromclosing, allowing a portion of
the discharge fromthe operating train to
recirculate through the inoperable train.

't was found that power to the heating

coil circuitry for both of the trains of the
SBGT cane from the same nmotor control center
powered from diesel generator 1.

During a sinmulated |oss-of-off-site-power
test, both trains of the SBGT system tripped
when they failed to devel op a 100 AT across
their heaters in200 seconds because the
tenperature controllers failed to mninum
demand upon loss of power.

During testing of Atrain, the beater high
tenperature trip switch was found tripped
The set point was altered.

ref erences

2DESIGN refers to the one or more of the three problens indesign of the

SBGT discussed inthe text.
M&T refers to maintenance or testing problens.



PLANT/ DATE

Susquehanna
03/01/83

FitzPatrick
08/ 14/ 80

Browns Ferry
06/ 13/ 83

Browns Ferry
06/ 14/ 83

Susquehanna
08/08/83

Quad Gities
08/16/83

Brunswi ck
09/ 13/ 83
(Report Date)

~See Attac ent

2 for

FAI LURE
NECHANI SM?

M&T

M&T

VET

M&T

M&T

M&

i ndi vi dual
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Tabl e (continued)'

DESCRI PTI ON

Racking out two 120 volts-ac breakers to
work on one train, inaccordance with
procedures, caused both trains of the SBGT
system to be inoperable. The alarm response
procedu-es for loss of power did not clearly
indicate to the operator that both trains of
the SBGT systemwere inoperable.

The SBGT systemcould not be started. A
plugged drain line had caused the line from
the SBGT systemto the stack to be filled
with water.

B train heater failed to operate due to
insufficient flow. Danper was adjusted
using faulty indicating instrumentation, to
inprove flow switch operation so the heater
woul d operate. Excessive flow indication
was received. The train was declared

i noper abl e.

A and C SBGT trains were adjusted using
faulty flow indicators so that their flow
rates were bel ow Tech. Spec. requirenents.

During systemcalibration, a false flow
signal energized the heater with no flow
across it. The heater tripped. The train
was then inoperable until manually reset.

Proper operation of the internal flow
switch, which starts the alternate train if
the primary train fails to start, was not
verified by testing.

Shared position indicator lights for inlet
and outlet danpers could have resulted in
msleading teit results. Lights gave

indications fo- the first valve to open rather
than for each ialve to open.

ref erences

2DESI GN refers to the one or more of the three problems indesign of the

SBGT discussed inthe text.
M&T refers to maintenance or testing problens.
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Ref erences (Available i nNRC Public Docunment Roons):

1.

10.

11.

12.

13.

14.

Power Authority, State of New York, LER 80-065/03T-0, Docket No. 50-333,
August 27, 1980.

Georgia Power Company, LER 82-064/03L-0, Docket No. 50-366, July 6, 1982.

Comonwealth Edison Company, LER 82-025/03L-0, Docket No. 50-254,
September 29, 1982.

Pennsylvania Power and Light Company, LER 82-032/01T-0o, Docket No. 50-387,
November 8, 1982.

Pennsylvania Power and Light Company, LER 83-026/011-0, Docket No. 50-387,
March 15, 1983.

General Public Utilities, LER 83-010/01T-0, Docket No. 50-219,
March 23, 1983.

General Public Utilities, LER 83-014/QT-0, Docket No. 50-219,
April 20, 1983.

Pennsyl vania Power and Light Conpany, LER 83-061/0LT-0, Docket No. 50-387,
May 20, 1983.

Tennessee Val ley Authority, LER 83-035/01T-0, Docket No. 50-259,
July 11, 1983.

Tennessee Valley Authority, LER 83-034/03L-0, Docket No. 50-259,
July 12, 1983.

Cormonweal th Edi son Conpiny, LER 83-010/03L-0, Docket No. 50-265,
July 19, 1983.

USNRC, | Elnspection Report Nos. 50-254/83-20 and 50- 265/ 83- 18,
August 16, 1983.

Pennsyl vania Power and Light Conpany, LER 83-114/03L-0, Docket No. 50-387,
Septenber 8, 1983.

USNRC, | Elnspection Report Nos. 50-324/83-30 and 50- 325/ 83- 30,
Sept ember 13, 1983.



Information
Noti ce No.

84-87

84-86

84-85

84-84

84-83

84-82

84-48

Supp. 1

84-81

84-80

84-79

LI'ST OF RECENTLY | SSUED
| E 1 NFORMATI ON NOTI CES

Subj ect

Piping Thermal Deflection
Induced by Stratified Flow

I'sol ation Between 3ignals
of the Protection System

and Non- Saf et y- Rel af ed
Equi pment

Mol ybdenum Br eakt hr ough
from Technetium 99m
Generators

Deficiencies | nFerro
Resonant Transforners

Various Battery Probl ens

Qui dance for Postlng
Radi ation Areas

Fai lures of Rockwel |

international @ obe Val ves

| nadvertent Reduction | n
Prinmary Coolant Inventory I n
Boiling Water Reactors During

Shut down and Startup

Plant Transients Induced by

Failure of Non-Nucl ear
I nstrumentation Power

Failure to Properly Install
Steam Separator at Vernont

Yankee

01 a Qperating License
CP aConstruction Permt

Date of
| ssue

12/3/84

11/30/ 84

11/30/ 84

11727/ 84

11719/ 84

11719/ 84

11/16/ 84

11/ 16/ 84

11/8/ 84

11/5/ 84

Attachment 3
| N84- 88
Decenber 3, 1984

|ssued to

Al boiling water
reactor facilities
holding an OL or CP

Al boiling water
reactor facilities
hol ding an QL or CP

All NRC |icensed
nedical institutions
and radi opharmaceuti ca
suppliers

Al boiling water
reactor facilities
hol ding an QL or CP

Al boiling water
reactor facilities
holding an OL or CP

Al boiling water
reactor facilities
hol ding an OL or CP

Al boiling water
reactor facilities
holding an OL or CP

Al boiling water
reactor facilities
holding an OL or CP

Al B&W power react or
facilities holding
an L or CP

All boiling water
reactor facilities
holding an QL or CP
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