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UNITED STATES 
NUCLEAR REGULATORY CO"ISSI0OJ 

OFFICE OF INSPECTION AND ENFORCEMENIT 
WASHINGTON, D.C. 20555 

May 10, 1982 

IE INFORMATION NOTME KO. 82-13: FAILURES OF GENERAL ELECTRIC TYPE HFA RELAYS 

Addressees: 

All holders of a nuclear power reactor operating license (01) or construction 
permit (CP).  

Purpse: 

This information notice is provided as an early notification of a potentially 
significant problem pertaining to General Electric type HFA relays with 
LEXAN or NYLON coil spools in safety related systems. It is expected that addressees will review the information for applicability to their facilities.  
Nlo specific action or response is required at this time.  

Description of Circumstances: 

NRC If Information Notice 81-01, dated January 16, 1981, alerted licensees and holders of construction permits of LEXAN coil spool surface cracking. Genera's 
Electric Service Information Letter (SIL) No. 44 Supplement 2 dated February 1981 directed to all boiling water reactor (BWR) owners and General Electric Service Advice P514 152.1 dated April 28, 1976 directed to all General Electric (GE) customers advised them of the coil cracking problem~ end recommended replacing 
cracked LEXAN and NYLON coil spools with new Century Series *TEFZEL" coil spools or replacement of the entire relay with a HFA Century Series relay.  

Recently, in addition to the previously identif, : cracking problem, there have beet. several instances of melting of LEXAN di NYLON coil spool material.  The licensee reports listeO below are some reported instances of melting in 
HFA relays: 

1. Monticello -Nort~hern States Power Company reported on November 6, 1981 that during cold shutdown, a GE type 12HIFA SIA49F relay pertaining to prinary containment isolation system logic circuit failed to open when 
deenerqized.  

Follow-up investigation indicated that partial melting of the NYLON 
coil spool prevented the relay from moving to the deervergized position 
for several minutes after the coil was deenergized. Several switches 
in series with the relay coil circuit were burnE'd-out and had to be 
replaced.  

2. Millstone I - Northewst Nuclear Energy Company reported on February 914, 14R2 that tiurinq a rt-utinp surveilla.nce one GE type NFA relay associ
ated with the enntainaspnt isolation logic circuit stayed ir' 'he energized position when deenergized. As discussed below, m~elted LEVAf4 miaterial 
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was found to be the cause. The relay deenergi :es to cause main steam 
isolation valve closure on main stean'line high radiation. The laoic 
requires one of two channels in each of two trip systems to deenergize 
and cause the isolation. The other three channels were operable, 
therefore, an actual high main steamline radiation level would have 
resulted in valve closure.  

3. Brunswick 2 - Carolina Power A Light Company reported on February 4, 1982 
that during the functional performance test of the primary containment 
isolation systemi main steamline high flow channel it was discovered 
that the main stearuline hioh-flow channel "C" logic would not actuate.  
The details of this failure are somewhat different than the failures 
observed at Monticellc and Millstone 1. In Brunswick 2. the armature 
apparently did move to the deenergized position. However, melted 
insulation from the relay coil of the actuation relay GE Model 12HFA 
51A49F had coated the relay contacts, preventing electrical contact.  
Like the Millstone I event, the remaining main steamline high flow 
channels W, "B and "D were operable and would have initiated 
isolation upon an actual high flow condition.  

During earlier surveillance and coil replacement programs, testing did not identify a failure in the mechanism which would prevent the relay contacts 
trom openinq. Subsequent evaluation of the Millstone I relay by GE Power Sjsteus M'anagehment Business Department in Philadelphia, led. to the following analysis: A piece of the spool flange fell into the gap between the open armature and pole face. When the relay was enernized the armature attempted to close but was prevented from sealing against the pole face due to the piece of spool flange in the air gap. At this point the contacts could have been just touching. This created a fixed air gap in the magnetic circuit. The increase in the current caused by an air gap produced an excessive temperature rise in the coil. This excessive temperature rise, thru conduction and convection to the armiature assecioly and shading ring and eventually the piece of s~pool flange caused the loose piece of spool flanoc and remaining spool flange to soften, melt and move. As the piece of spool flange in the cap melted, the air gap closed permitting the normally epen contacts to fully close. In addition, the closure of the qap reduced the current to normal.  This reduction in current caused a lower temperature and melted LEXAN then hardened and created a bond between the armature and the pole face. Thus.  when the coil was depnerqized the return spring force was not inouqh to break this bond. Subsequent testing of the coil shrws that the coil is in normal operatinq condition (no shorted turns).  

Althounh the evamples cited above relate to F' the C~E type HFA relays are also coaminly used in the safety system logic circuits of pressurized water reactors (PWRs). The above information identifies means whereby the 
functicr' of a major safety-related system can be jeopardized or compromised 
by relay malfunctions.  

GE has notified its RWR and PUIP customers of its findinqs and has reiterated 
the noped for periodic visual inspections. In addition, (f has Also 
amplified its earlier recooeuvrdatiorns. In the event that crac-ked spools or evidence of overheatinq is observed, UF recofytentis that either the entirup
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relay be renlaced with. a HFA Century Series relev or that the LEXAN or NYLON 
cr11 spool be replaced with Century Series TEFZE-L coil speols.  

If you have any questions regardine this matter, please contact the Regional 
AemlniStrator of the appropriate NRC Regional Office, or this office.  

Sincerely, 

Division of Enai reeritiq dnd 
Quality Assurance 

W. LaudanOffice of Inspectior and En~forcement

Technical Contact: 
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RECENTLY ISSUED 
IE tINFORMATION NOTICES

Information Date of 
Notice No. Subject Issue Issued to

Surveillance of Hydraulic 
Snubbers 

Potential Inaccuracies in 
Wide Range Presture Instru
mtents used in Westinghouse 
Designed Plants 

Following up Symptomatic 
Repairs to Assure Resolution 
of the Problem 

Cracking in Piping of Makeup 
Coolant Lines at BAW Plants 

Check ialve Failures on 
Diesel Generator Eneine 
Cooling System

4/21/ 82 

04/09/8 2 

04/09/82 

03/31/82 

03/26/82

Inadequate Security Screening 03/16/82 
Programs

Failure of Steam ý,enerator 
Primary Side Manway Closure 
Studs 

Increasing Frequency of 
Drug-Related Incidents 

Potential Deficiency of 
Certain AGuASTAT E-7000 
Series Time-Delay Relays 

Environimental Tests of 
ElectricAl Terminal Blocks

03/12/82 

03/10/182 

03/10/82 

03/04/82

82-12

01 flperatinq Licen,,e 
CP (oCnstruction Perinit

All power reactor 
facilities holding 
at, 01 or CP 

All power reactor 
facilities holdinq 
an 01 or CP 

All power reactor 
facilities holding 
an 01 or CP 

All power reactor 
facilities holding 
an 01 or CP 

All power reactor 
facilities holding 
an 01 or CP 

All power reactor 
facilities holding 
an 01 or CP 

All power reactor 
facilities holding 
an 01 or CP 

All power reactor 
facilities holding 
an 01 or CP 

AllI power reactor 
facilities holding 
an 01 or LCP 

All power reactor 
facilities holding 
an 01 or CP

82-11

82-10

8321-09

92 -0W

82-07

R2-06

82 -0)5

82-04
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