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ABSTRACT  

 
The concept for this report came from the concern that many control relays have been in service 
for an extended period of time and an effective aging management program may not be in place 
for these relays. In addition, recent Institute of Nuclear Power Operations (INPO) data indicate 
that relays are one of the leading component types causing scrams. With control relay age 
increasing and relays being a significant contributor to scrams, an evaluation of control relay 
maintenance and replacement strategies was needed with the objective of providing better 
guidance for addressing relay aging.  

In some cases, there has been little preventive maintenance performed on control relays. 
However, in many cases, control relays are not designed to accommodate much preventive 
maintenance. Recognizing that control relay preventive maintenance practices vary across the 
industry, a collaborative approach was used to develop this guide, based on utility input on issues 
and analysis of industry relay data. The intent was to obtain a large data sample to support 
conclusions, based on statistical analyses of empirical data, related to relay aging decision 
making.  

To accomplish this control relay aging maintenance strategy evaluation, a technical advisory 
group (TAG) was formed with representatives from several sites participating. The initial steps 
taken were to define what control relay data were needed, determine the relays that would be 
included in the scope of the control relay evaluation, gather current industry guidance and data 
for control relays (including maintenance strategies), and have TAG members obtain their site-
specific data. Auxiliary, control, and timing relays were selected as being within the scope of this 
project. The data for the control relay population were fairly easily obtained; however, obtaining 
the failure data required a significant amount of time. In some cases, manufacturer and model 
information was also difficult to obtain. In addition to the above data, TAG members were 
requested to obtain their current control relay maintenance strategies and identify any that could 
be considered industry best practices.  

All of the data obtained were reviewed, consolidated, and analyzed to draw initial conclusions 
that were reviewed by the TAG. From this evaluation, recommendations were developed for 
addressing control relay aging. The results include guidance on maintenance strategies and 
frequencies, a decision-making flowchart, programmatic recommendations, and best practices. In 
addition, several issues were identified from this evaluation that will require further follow-up.   

Keywords 
Aging management 
Auxiliary relay 
Control relay 
Preventive maintenance 
Timing relay 
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1-1 

1  
PURPOSE 

Auxiliary, control, and timing relays (collectively referred to as control relays in this document) 
at most nuclear power plants have accumulated many years of service life and will be supporting 
operation for life extension. The concept for the project to develop this report started with the 
realizations that control relays have been in service for an extended period of time, in many cases 
they are not designed to accommodate much preventive maintenance, and there may not be an 
effective aging management program in place. Reliability of these aging relays may be in 
question for the following reasons:  

• Continuously energized relays age at an accelerated rate. 

• Normally deenergized relays may have latent failures associated with moisture, corrosion, 
loose connections, and so on.  

Periodic testing may be effective in identifying some failures; however, this operating experience 
may not be reported and shared across the industry since these failures did not occur during 
normal in-service operations or meet the reporting threshold. A variety of devices are used at 
each plant and across the industry, making it even more difficult to recognize adverse trends. In 
addition, obsolescence of control relays is quite common.  

A collaborative approach was used in developing this guide, based on utility input on issues and 
relay data. The intent was to obtain a large data sample to support conclusions, based on 
statistical analyses of empirical data, related to relay aging decision making.  

Recommendations and maintenance practices contained in this guide will address the reliability 
challenges for circuits that use control relays, many of which are latent and may not be identified 
until critical functions are not performed as intended. Ensuring equipment reliability for control 
relaying circuits helps ensure reliability of the critical systems they support. 
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2  
BACKGROUND 

In recent U.S. Nuclear Regulatory Commission (NRC) and Institute of Nuclear Power 
Operations (INPO) site evaluations, issues related to relay preventive maintenance programs 
have been identified, including adherence to relay replacement intervals, vendor replacement 
recommendations not being followed, and inadequate justifications for deviations from vendor 
recommendations. Relay issues continue to surface, and the interest by INPO and NRC in relay 
failures is increasing. Relays have been identified as an industry issue that warrants increased 
attention. 

In a recent Instrumentation and Control (I&C) meeting held at the Electric Power Research 
Institute (EPRI), a presentation of INPO failure data for scrams mentioned that relays and air-
operated valves (AOVs) were now tied as the third largest contributor to scrams. In the 
discussions during this meeting, it was pointed out that the actual normalized rate for relay 
failures is lower than other component types as there is a much larger relative population of 
relays than for other components. It was also mentioned that the failures of components other 
than relays has decreased due to industry improvements that have caused relays to move up the 
list. Industry organizations are working on various relay issues as follows: 

• EPRI: In prior discussions between EPRI and INPO, it was acknowledged that Equipment 
Performance and Information Exchange (EPIX) data include only a portion of the data that 
exist in the industry since many of the failures do not meet the threshold requirements for 
reporting. EPRI would like to obtain empirical data on service life achieved commensurate 
with relay environment and service conditions and to compare them with vendor-
recommended service life as well as results of engineering evaluations of service life 
performed by utilities. Replacing relays too late will obviously impact reliability; however, 
replacing prematurely can adversely impact reliability (infantile failures and errors 
introduced through replacement activities) while consuming resources better used in other 
areas to improve equipment reliability. The goal is to determine the best strategy for 
maintenance and replacement to ensure high reliability. 

• INPO: In a presentation by INPO at the EPRI Relay Aging Technical Advisory Group 
(TAG) Meeting held in St. Charles, Missouri, it was pointed out that from January 2006 
through June 2010, relays have been involved in 24 scrams, 15 outage impacts, and 11 power 
reductions as well as the loss of over 3 million MWh of electrical generation. In addition, 
important systems such as the emergency diesel generator (EDG) system are being affected 
by relays. It was mentioned that mitigation system performance indicators (MSPI) reportable 
failures for EDGs are increasing and that relays are a significant contributor.  

As a result of these equipment trends, INPO is now focusing on relays, electronics including 
capacitors, and circuit cards as part of its evaluations.  
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Background 

• NRC: The following excerpts related to electronic components, including relays, are from 
NRC Operating Experience Smart Sample (OPESS) FY 2010-01, “Recent Inspection 
Experience for Components Installed beyond Vendor Recommended Service Life.” This is a 
public document.  

This OPESS provides additional guidance and examples of inspection findings of 
components that: 1) failed as a result of exceeding vendor-recommended service life, or 
2) failed prior to reaching their recommended service life. Inspection experience over the 
past five years (2005-2010) has revealed approximately 30 inspection findings and non-
cited NRC violations to utility licensees (including 2 greater than green inspection 
findings) where the root or contributing causes of the failure(s) involved exceeding the 
vendor recommended service life of components. For some of these failures, the root 
causes were also attributed to accelerated aging due to environmental conditions or 
unforeseen causes. The frequency for these types of events that resulted in documented 
inspection findings doubled over the past 12-month period ending in June 2010. 

Relays have often been in service beyond vendor-recommended life times, where either:  
1) no additional evaluation has been completed to justify continued in-service 
performance, or 2) the component has not been included in the licensee’s PM (preventive 
maintenance) program.  

Examples of component types that inspectors have found to exceed vendor recommended 
life times, or were degraded due to accelerated aging beyond reasonable expectations are 
listed below.  

Electrical:  

• Capacitive coupled potential device (CCPD) used in high current, low 
frequency electrical circuits, such as power supply filters and controller circuits.  

• Surge arresters (associated with station transformers)  

• Molded case circuit breakers (MCCBs) and 480 V motor control unit MCCBs 
(Westinghouse Tech Bulletin TB-04-13)  

• Electrolytic capacitors installed in battery chargers  

• Electrolytic capacitors in safety related SCI-model inverters  

• Relays and Tyco/Agastat E7000 time delay relays used in Engineered Safety Features 
Actuation System (ESFAS) circuits and in other safety-related electrical circuits (e.g., 
EDG output breaker closing circuit for EDGs)  

• Electrolytic capacitors installed in 120 VAC instrument inverters  

• Submerged safety related cables not evaluated for extended submergence  

In addition, this report provides guidance to NRC inspectors, some of which is shown 
below: 

Review past equipment failures of the audited components (from the Q-list) for root 
causes attributable to components or sub-components being left in a system beyond their 
intended service life.  

For those components that are beyond vendor-recommended life, use licensee procedures 
governing PM practices for safety-related components to verify that the licensee has a 
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PM program that includes these components, the PM program is adequate and robust and 
incorporates accepted industry practices (e.g., R.G. 1.33), and the licensee has conducted 
an appropriate assessment for age-related issues for components installed beyond vendor-
recommended life through periodic testing or an engineering evaluation that has 
accounted for environmental effects (elevated temperatures, humidity, harsh 
environments).  

For components that do not have vendor-recommended life times, ensure that the licensee 
has addressed possible issues with aging of these components through engineering 
evaluations and has incorporated any concerns into periodic surveillance and 
maintenance programs. 

It should be noted that the NRC’s Component Design Basis Inspection will now include 
an evaluation of component service life, drawing from the guidance in this recently 
released OPESS.  
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3  
RELAY SCOPE 

The type of relay (protective or control) makes a difference in terms of what types of preventive 
maintenance (PM) is usually performed. Included in this evaluation were auxiliary, control, and 
timing relays. The TAG requested that the scope be defined based on the Institute of Electrical 
and Electronics Engineers (IEEE) designations and that the auxiliary, control, and timing relays 
be identified in addition to the relays to be included in the protective relay group (to be evaluated 
later). From this discussion, the relays were separated based on IEEE designations into the 
control and timing relay group and the protective relay group according to the lists in  
Appendix A. 
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4  
RELAY DATA COLLECTION 

The TAG discussed the types of data needed for the relay evaluation. This discussion included 
items that could have an effect on the relay’s service life such as contact voltage, temperature in 
the relay’s environment, and voltage fluctuations. From this discussion, a list of the important 
data needed for collection by TAG members was created. A standard format was developed for 
ease of consolidating the data received. The data collection was to include data both available 
and reasonable to obtain by the TAG members. Following is the list that was developed for data 
collection: 

• Service life: how long the relay has been installed (operating). Some sites may not have this 
information readily available.  

• Population of relays by manufacturer and model: number of relays installed by manufacturer 
and model (including spares if data are available). 

• Criticality: relay importance (for example, critical, noncritical, run-to-failure [RTF]).  

• Duty cycle: how often the relay is operated, if available. 

• Service condition: environment in which the relay resides (ambient temperature if available); 
if the relay is inside a panel, it is the panel’s internal temperature. It was recommended that if 
this information is not available, it could be obtained by performing thermography for these 
panels; however, several readings would be needed (possibly different seasons) to determine 
a reasonable average. 

• Energization state: normally energized (NE) or normally deenergized (NDE). 

• Current methodology for maintenance: testing, calibration, replacement, thermography, and 
so on; types of activity employed for maintaining the relays and how often (frequency) they 
are performed. This should include any differences based on the criticality of the relays.  

• Relay aging decision-making charts and process procedures/guidance: copies of flowcharts 
used for decision making were requested for this evaluation. Any process procedures or 
guidelines for the relay maintenance strategy were also requested.  

• Failure analysis information: it was noted that several of the sites send relays offsite for 
analysis, and the failure analysis information may be readily available. Failure data should 
include (if available) the following: 

– Manufacturer and model  

– Energized/deenergized 

– Applied voltage 

– Contact loading 
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– Service life 

– Failure resulted in end of life (EOL) 

– Cause of failure, description of failure mechanism (for example, shorted, burnt open, or 
caused an upstream fuse to blow) 

• Surge suppression information: information on surge suppression components such as 
thermistors, ferrite beads, and varistors. It was determined that although information on surge 
suppression components was not a specific requirement for the project, it would be good to 
gather any available information on this subject.  

• Electrolytic capacitors: capacitors were discussed and it was agreed that as relay 
manufacturer and model information was collected, it would be good to identify which relays 
have capacitors and which do not.  

• Best practices information: any practices thought to be industry best were requested.  

• Obsolescence issues: obsolete relay information was requested, if known by relay model and 
manufacturer. 

This list was the original data set that was attempted. As the project progressed, TAG 
members found that much of this data was not easily obtainable. The failure data were taking 
an extensive amount of time to collect as it required review of individual work orders to 
determine the failure mechanisms or a review of the corrective action program (CAP) 
database. Energization state NE or NDE, if not already determined, would require an 
extensive review of the prints to determine. The TAG also had difficulty in obtaining data for 
control relays in the following areas: 

– Service life of installed relays  

– Energization state  

– Electrolytic capacitors  

– Obsolescence 

• Due to the difficulty in obtaining these data, it was determined that the manufacturer and 
model data would be obtained for all the control relays, but the rest of the data, including 
failure data, would be obtained only for the Tyco/Agastat/Amerace 7000 and E7000 series 
relays.  
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5  
RELAY DATA 

Control relay data (population by manufacturer and model number) provided by the industry 
TAG members were consolidated and reviewed, relay failure information from the EPIX 
database was reviewed, and a comparison was made between relay failures and relay population 
in the industry. It should be noted that the relay population data is a subset of the industry and 
may not be adequate in normalizing relay failure data. In addition, data were reviewed for 
specific relay models or series variants based on plant type or design.  

EPIX Data 

A report was run from the beginning of the EPIX database in 1997 through June 2010 for relays. 
Note that there is not an easy way to separate out relay types using the EPIX reporting criteria. 
Based on this, the report contained all relays including control and protective types. The EPIX 
data were analyzed several ways to identify potential trends and to determine which relays had 
the highest number of reported failures.  

From the EPIX data set, 1,988 specific relay failures were identified in the report. For each of 
these failures, the relay manufacturer and model information was reviewed and a relay series 
designator assigned (for example, Agastat/Amerace E7022 was assigned a series designator of 
E7000 series).  

It should be noted that out of 1,988 failures, there were 175 entries where a manufacturer and/or 
model was not entered. This equates to 8.8% of the relay entries in EPIX. From this EPIX 
review, the completeness and accuracy of the data entry into EPIX was recognized as needing 
improvement. The TAG discussion of EPIX data resulted in the following observations: 

• EPIX data reflects only the relay failures/issues that meet EPIX reporting requirements.  

• Most relay failure information is not reported via EPIX since the majority of the relay 
failures do not meet the EPIX reporting threshold requirements (noncritical and RTF 
components are not reported). 

• EPIX data in many cases are incomplete (for example, fields are blank or data entered are 
generic in nature). 

• The EPIX database could be enhanced and used to better assist the industry in capturing 
more detailed failure as well as reliability information, which could provide better indications 
of the real service life for relays and other components. EPRI and INPO are discussing ways 
to help improve data collection.  

• The EPIX data are limited and only as good as the data that get entered.  
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Relay Data 

Overall the EPIX data show a declining trend in relay failures in recent years. However, this 
trend may be due to changes in reporting/screening used by the plants. Most relay failures that 
were entered into EPIX did not have a plant-level impact. The EPIX data indicate that relay 
contact issues are one of the largest contributors to relay failures.  

Table 5-1 shows relay manufacturers listed in EPIX with 10 or more relay failures. This table 
does not contain relays where a manufacturer was not identified or where the manufacturer was 
listed as N/A for subcomponent. General Electric, Westinghouse, and Agastat/Amerace had the 
largest numbers of failures listed in EPIX by a significant amount. 

Table 5-1 
EPIX data: manufacturers with ≥10 relay failures 

Manufacturer Count of Relays/Failures 

General Electric Company 495 

Westinghouse  320 

Agastat/Amerace 319 

Potter & Brumfield 63 

Cutler-Hammer 49 

Gould  48 

Asea Brown Boveri (ABB) 45 

Combustion Engineering, Inc. 42 

Clark Control Co./A. O. Smith, Inc. 38 

Siemens Electromech. Comp. 34 

Midtex Mfg. Co. 33 

Allen-Bradley Co. 26 

Nuclear Research Corp. 26 

SQUARE D CO. 21 

Bailey Instrument Co., Inc. 21 

Thomas & Betts Corp. 19 

Struthers Dunn, Inc. 18 

Eagle Signal Div/Gulf & Western 18 

Electro Switch Corp. 17 

Tyco Electronics Corp. 16 

Electro-Mechanics, Inc. 11 

Atlas Copco Compressors. Inc. 10 
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Relay Data 

Table 5-2 shows the relay model numbers entered in EPIX for relays where there were 10 or 
more failure entries. This table does not include relays that did not have a model number 
specified or where the model number was listed as N/A for subcomponent. Note that relay model 
numbers in the HFA, EGP, and CR120 series relays are listed, but the E7000 and 7000 series 
relay specific model numbers did not show up in this list. 

Table 5-2 
EPIX data: relay model numbers with ≥10 failures 

Relay Model Number Count of Relays/Failures 

12HFA151A9F 31 

EGPI004 25 

EGPD004 24 

BF66F 18 

12HFA51A49F 17 

ADM-600AV11 16 

J13PA3012 15 

12HGA11A52F 13 

AR440AR 13 

CR120K 13 

ETR14D3D004 12 

BF-66F 12 

2837A91G01 11 

CR120K42002AB 11 

CR120A 11 

12HFA151A2F 10 

CAT J16S10012 10 

Since specific model numbers did not indicate a significant trend or variance, a column was 
added and a relay series was entered for each model number to provide grouping.  

When looking at the totals using the relay series identifier, the relay series listed in Table 5-3 had 
10 or more EPIX entries. It should be noted that when looking at the relay series grouping 
results, the E7000 series, EGP series, and HFA series relays show a significantly larger amount 
of failures than other relay series. 
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Table 5-3 
EPIX data: failures by relay series 

Relay Series Count of Relays 

HFA Series 128 

EGP Series 100 

E7000 Series 100 

CR120 Series 66 

2837 Series 59 

MDR Series 50 

HEA Series 45 

7000 Series 44 

ETR Series 41 

BF Series 36 

AR Series 35 

156 Series 33 

HGA Series 28 

ADM Series 26 

D26 Series 26 

BFD Series 23 

700 Series 22 

ARD Series 21 

J13 Series 20 

NGV Series 18 

GP Series 18 

DSC Series 17 

CV Series 14 

IAC Series 14 

5U14 Series 13 

PM Series 13 

NBFD Series 12 

HMA Series 11 

CO Series 11 

J16 Series 11 

KHS Series 10 
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The ranking by relay series was checked for variations between BWR and PWR plant types as 
shown in Table 5-4. For BWRs, the most significant relay series for EPIX failures are HFA, 
EGP, and CR120 series. For PWRs, the most significant series for EPIX failures are E7000, 
2837, and BF series with the 156 and MDR series relays not far behind the BF series. 

Table 5-4 
EPIX data: relay series failures by plant type (BWR and PWR) 

BWR Relay Series 
Count EPIX 

Failures  PWR Relay Series 
Count EPIX 

Failures 

HFA Series 106  E7000 Series 63 

EGP Series 94  2837 Series 59 

CR120 Series 51  BF Series 36 

E7000 Series 37  156 Series 33 

7000 Series 30  MDR Series 32 

HGA Series 26  HEA Series 31 

MDR Series 18  AR Series 28 

HEA Series 14  ETR Series 27 

ETR Series 14  ADM Series 26 

GP Series 13  D26 Series 24 

The average age of relays failing was looked at by individual model numbers, but these data did 
not provide very meaningful results as there were very few relays (30 or less) for most specific 
model numbers. The relay series developed earlier was then used to determine average age at 
failure.  

Table 5-5 shows the average age at failure for each relay series where there were 10 or more 
relays in the series. Relays that could not be grouped into a series are not included in the table. In 
addition, this table shows the minimum age and the maximum age in the group of relays. The 
age in EPIX is listed in days and was converted into years. 
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Table 5-5 
EPIX data: average relay age at failure by relay series 

Relay Series Count of Entries Min Years Max Years Average Age Years 

HFA Series 128 0.0 39.4 21.6 

EGP Series 100 0.1 35.4 13.1 

E7000 Series 100 0.0 36.2 14.1 

CR120 Series 66 0.0 40.0 18.1 

2837 Series 59 7.7 28.9 19.0 

MDR Series 50 0.0 31.3 14.8 

HEA Series 45 0.7 37.7 17.9 

7000 Series 44 0.0 33.6 13.6 

ETR Series 41 0.1 29.1 12.1 

BF Series 36 1.4 38.1 26.0 

AR Series 35 1.0 40.1 16.8 

156 Series 33 1.7 21.7 11.5 

HGA Series 28 4.0 37.2 25.2 

ADM Series 26 0.0 15.6 9.4 

D26 Series 26 0.0 37.3 15.9 

BFD Series 23 2.4 34.8 22.2 

700 Series 22 0.0 33.6 11.1 

ARD Series 21 0.0 28.3 11.5 

J13 Series 20 1.0 34.5 11.9 

NGV Series 18 0.4 34.7 20.9 

GP Series 18 0.0 33.9 13.3 

DSC Series 17 1.4 24.7 6.9 

CV Series 14 0.6 34.9 25.5 

IAC Series 14 2.6 35.9 19.1 

5U14 Series 13 23.7 34.9 26.8 

PM Series 13 9.5 29.5 22.9 

NBFD Series 12 1.5 25.5 12.5 

HMA Series 11 0.3 25.3 14.7 

CO Series 11 1.1 35.3 17.4 

J16 Series 11 5.3 22.3 18.2 

KHS Series 10 0.1 36.3 14.5 
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The average age at failure for all relay entries in EPIX (including relays without manufacturer or 
model information) where age was entered in EPIX is shown in Table 5-6.  

Table 5-6 
EPIX data: average age at failure for all relays combined 

Relay Series Count of Entries Min Years Max Years Average Age Years 

All Relays 1988 0 40.2 16.5 

The minimum age for failure being very short (in some cases, less than 1/10 of a year before 
failure) represents the infant mortality side of the bathtub failure curve. The very long age of 
service before failure, many greater than 30 years, is indicative of the wear-out (EOL) side of the 
bathtub curve. Therefore, the average age at failure where there is a large population of relays 
can be considered to be in the normal useful life period for these relays. However, we are 
looking only at a portion of the failures in the industry (the ones that meet EPIX reporting 
criteria). More importantly, these data do not include information on the entire population of 
relays used in the industry; that is, reliability information includes service life data on healthy 
relays as well as the ones that fail or are removed from service due to degradation or reliability 
concerns. Drawing conclusions based on failure data alone will likely bias replacement decisions 
toward worst-case results. 

Site Manufacturer and Model Data 

The TAG members were requested to provide control relay population data by manufacturer and 
model numbers for their plants. These data were compiled into one file for all the plants that 
submitted data.  

There was a large variance in the population of relays for these plants. The control relay data sets 
submitted had as little as 30 component IDs up to a maximum of over 7100 component IDs. 
Plants listing smaller numbers of relays indicated that unique component ID numbers were not 
typically assigned to relays, thus those were not included in their data. The relay data sets 
included protective relays as well as control relays, so the protective relays had to be filtered out 
and removed from the data set.  

The graph in Figure 5-1 shows the total number of control relay IDs that came in from the 
various plants. Note that several of the plants have multiple units, so the total relay control relay 
count is much higher. The plant names have been removed and replaced with generic 
designations using the alphabet. A total of 24 plant sites submitted control relay data, 
representing a total of 38 operating units (18 BWR, 16 PWR, and 4 CANDU). 
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Table 5-7 
Normalized ranking of relays by manufacturer: industry population compared to 
associated failures in EPIX 

24 Plant Sites That Submitted Control Relay Data Industry EPIX Failure Data: All Relay Types 

Manufacturer Norm %  Manufacturer Norm % 

Agastat/Amerace  22.7  General Electric Company 26.3 

General Electric 22.5  Westinghouse  17.0 

Westinghouse 13.7  Agastat/Amerace 17.0 

Potter & Brumfield 8.2  Potter & Brumfield 3.4 

Tyco Electronics 5.5  Cutler-Hammer 2.6 

Kinectrics 4.5  Gould  2.6 

Cutler-Hammer 3.6  Asea Brown Boveri (ABB) 2.4 

Struthers Dunn 2.4  Combustion Engineering, Inc. 2.2 

Midtex 2.0  Clark Control Co./A. O. Smith, Inc. 2.0 

Allen Bradley  1.3  Siemens Electromech. Comp. 1.8 

Square D CO 1.2  Midtex Mfg Co. 1.8 

Asea Brown Boveri (ABB) 1.0  Allen-Bradley Co. 1.4 

Sylvania Clark Controls 0.9  Nuclear Research Corp 1.4 

Thomas & Betts Corporation 0.7  SQUARE D CO 1.1 

Klockner-Moeller 0.7  Bailey Instrument Co., Inc. 1.1 

Couch/Deutsch Relays, Inc. 0.7  Thomas & Betts Corp. 1.0 

Moeller Electric 0.6  Struthers Dunn, Inc. 1.0 

Gould 0.5  Eagle Signal Div/Gulf & Western 1.0 

Asea Electric Incorporated 0.4  Electro Switch Corp 0.9 

Telemecanique Incorporated 0.4  Tyco Electronics Corp 0.9 

When looking at model numbers as shown in Table 5-8, only four control relay model numbers 
were in the top 20 for EPIX failures as well as the industry relative population. Note that 
Agastat/Amerace 7000 and E7000 series relay numbers did not show up. This seems to indicate 
that these models relative to others are having fewer failures and are not high in the relative 
population. 
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Table 5-8 
Ranking of relays by model number: industry population compared to associated failures 
in EPIX 

24 Plant Sites That Submitted Control Relay Data Industry EPIX Failure Data: All Relay Types 

Model Norm %  Model Norm % 

CR120HF13W10D 2.3  12HFA151A9F 1.7 

156-14T300 2.1  EGPI004 1.4 

CR120A 2.0  EGPD004 1.3 

EGPI 1.8  BF66F 1.0 

EGPI004 1.7  12HFA51A49F 0.9 

AR440AR 1.4  ADM-600AV11 0.9 

EGPD004 1.3  J13PA3012 0.8 

2384A28H02              1.2  12HGA11A52F 0.7 

EGPD002 1.1  AR440AR 0.7 

EGPI002 1.0  CR120K 0.7 

EGPD 1.0  ETR14D3D004 0.7 

71C620005411401 0.9  BF-66F 0.7 

EGPB 0.9  2837A91G01 0.6 

DILR40/04 C/W CSDIL00 0.9  CR120K42002AB 0.6 

EGPB004 0.9  CR120A 0.6 

219XDXPLV         0.9  12HFA151A2F 0.6 

2384A28H01 0.8  CAT J16S10012 0.6 

KUR11D11 0.8  HFA 0.5 

C50CN3 0.8  CV-7 0.5 

CR120KX3A 0.8  156-14C-300 0.5 
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When the various individual relay model numbers are grouped by relay series designations,  
the Agastat/Amerace 7000 and E7000 series relays show up in both categories as shown in Table 
5-9. These relay series are in the top 8 out of 20 for both relative populations in the industry and 
the number of failures reported in EPIX. Overall 12 of the top 20 relay series matched for high 
relative population in the industry and high relative failures in EPIX. 

Table 5-9 
Ranking of relays by relay series: industry population compared to associated failures in 
EPIX 

24 Plant Sites That Submitted Control Relay Data Industry EPIX Failure Data: All Relay Types 

Relay Series Norm %  Relay Series Norm % 

EGP Series 14.23  HFA Series 7.1 

CR120 Series 13.97  EGP Series 5.5 

HFA Series 4.81  E7000 Series 5.5 

7000 Series 4.40  CR120 Series 3.6 

AR Series 3.60  2837 Series 3.3 

156 Series 3.59  MDR Series 2.8 

MDR Series 3.44  HEA Series 2.5 

E7000 Series 3.35  7000 Series 2.4 

2384 Series 2.94  ETR Series 2.3 

ETR Series 1.97  BF Series 2.0 

HGA Series 1.96  AR Series 1.9 

219 Series 1.95  156 Series 1.8 

IC Series 1.75  HGA Series 1.5 

BF Series 1.68  ADM Series 1.4 

GP Series 1.47  D26 Series 1.4 

DIL Series 1.47  BFD Series 1.3 

2383 Series 1.19  700 Series 1.2 

700 Series 1.11  ARD Series 1.2 

KRP Series 1.09  J13 Series 1.1 

71C620005411401 Series 0.90  NGV Series 1.0 

A comparison was made for relay series based on plant type (BWR, PWR, and CANDU) as 
shown in Table 5-10. It is interesting to note that for each plant type there is a specific relay 
series (or two) that has a significantly higher overall population compared to all the other series 
of relays. This list of Industry Top 20 relay series excludes entries that were blank or 
undetermined. 
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5-12 

For BWRs, the EGP relay series is by far the highest relative population; for PWRs the 156 
series, 2387 series, and AR series relays make up the largest populations; and for CANDU plants 
the CR120 series accounts for almost 70% of the control relay population in the data supplied. 
As shown in Table 5-11, when looking at specific model numbers for the control relays for each 
plant type, a large population gap appears again for specific models for PWRs and especially for 
CANDU plant types. 
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Table 5-10 
Ranking of relays series by plant type 

BWRs Relay Series Norm %  PWRs Relay Series Norm %  CANDU Relay Series Norm % 

EGP Series 23.7  156 Series 12.3  CR120 Series 69.33 

CR120 Series 8.7  2384 Series 10.0  DIL Series 6.66 

HFA Series 6.6  AR Series 9.2  686 Series 6.07 

7000 Series 5.4  E7000 Series 7.6  KUR Series 5.78 

MDR Series 3.2  BF Series 5.4  906523C1 Series 4.45 

HGA Series 3.1  MDR Series 5.4  GB Series 2.42 

IC Series 3.0  7000 Series 4.3  PRS Series 1.83 

219 Series 2.9  2383 Series 4.1  CDB Series 1.71 

ETR Series 2.8  HFA Series 3.3  1338 Series 0.68 

GP Series 2.5  71C620005411401 Series 3.1  1025930 Series 0.38 

E7000 Series 2.0  NBFD Series 2.6  1013634 Series 0.27 

AR Series 1.6  CP Series 2.3  CB Series 0.11 

700 Series 1.4  ARD Series 2.3  CGD Series 0.11 

C50DN3 Series 1.4  KGU Series 1.7  1038032 Series 0.08 

DA Series 1.4  EGP Series 1.7  49955-1 Series 0.04 

KRP Series 1.3  KHU Series 1.5  701724C1 Series 0.04 

7305 Series 1.1  J13 Series 1.4  1031741-1 Series 0.04 

DIL Series 1.1  ETR Series 1.1    

M-D26 Series 1.0  KRP Series 1.1    

A210 Series 0.9  700 Series 0.9    
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Table 5-11 
Ranking of relay model numbers by plant type 

BWRs   PWRs    CANDU  

Model Number Norm %  Model Number Norm %  Model Number Norm % 

CR120A 3.4  156-14T300 8.9  CR120HF13W10D 69.1 

EGPI 3.4  AR440AR 5.9  DILR40/04 C/W CSDIL00 6.7 

EGPI004 3.1  2384A28H02              4.2  KUR11D11 5.8 

EGPD004 2.5  71C620005411401 3.1  906523C1 4.5 

EGPD002 2.0  2384A28H01 2.5  686E9996-D 4.2 

EGPI002 1.8  BF66F 2.4  77 GB4N-4-A-1.8K 2.4 

EGPD 1.7  4CP36AF 2.3  PRS 12 VDC LD 2 CO 1.8 

EGPB 1.5  2384A28H01              1.9  CDB38-70004 , 686N3073-D 1.7 

EGPB004 1.4  HFA151A2H 1.8  686C1141-D 0.7 

219XDXPLV         1.4  ARD440SR 1.8  1338D10A01 0.7 

C50CN3 1.3  KGU431C 1.7  686E0700-D 0.4 

CR120KX3A 1.3  MDR131-1 1.5  686C0966-D 0.4 

HFA 1.2  BF22F 1.5  1025930 0.3 

EGPD003 1.2  2383A35               1.5  686N2583-D 0.3 

DA317A6541P2 1.1  2383A37               1.4  1013634 0.3 

EGP 1.1  156-14C300 1.4  CR120HH13W10D 0.2 

IC2820A200B2E 1.1  KHU17 1.3  CB-1036D-39 , 686J5614-D 0.2 

M-D26MR02A 1.0  EGPDR 1.2  CGD38-30010M (686H8183) 0.1 

7305 1.0  NBFD22S 1.1  686B9695-D 0.1 

HGA 0.9  2384A28H03              1.0  1038032 0.1 
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Failure Data 

Several discussions were held on relay failure data and the difficulty in obtaining the data for all 
the control relays in the list for each site. It would take a significant amount of time to obtain 
detailed failure data on the more than 52,000 control relays in the data set. Comments received 
from TAG members indicated that the difficulties involved determining the failure mechanisms, 
which in many cases would require individual work order review or research in their CR 
database. Based on these discussions and limited time available, detailed failure information 
collection was reduced to only the Agastat/Amerace 7000 and E7000 series relays. This failure 
information will be discussed later in this report.  

General control relay failure issues mentioned by the TAG members during discussions are listed 
below: 

• Some relays were categorized as noncritical, but their failures resulted in upstream fuses 
operating, placing the plant in an LCO or affecting operation of additional relays. 

• 40-year-old noncritical NE relays randomly failed. 

• NE relays became magnetized so they would not deenergize. 

• Some new replacement relays are having infant mortality issues.  

Service Life 

Initially service life data were requested for the control relay population. The same type of 
difficulties occurred in obtaining these data as was mentioned for obtaining detailed relay failure 
data. Again, based on the time requirements to collect this type of data, service life information 
was reduced to being collected only for the Agastat/Amerace 7000 and E7000 series, which will 
be discussed later in this report. 

It seemed that a lot of the difficulty in determining the service life came from trying to determine 
the date of installation, which required a lot of research time at some sites, and review of 
replacement history to determine the age of currently installed relays. 

 

5-15 
0



0



 

6  
RELAY MAINTENANCE STRATEGIES 

Control relay maintenance strategies vary significantly across the industry. In this section, 
industry preventive maintenance strategy recommendations from EPRI and Nuclear Electric 
Insurance Limited (NEIL) are reviewed as well as the current preventive maintenance strategies 
from several sites provided by the TAG members.  

Industry Maintenance Strategies 

Table 6-1 provides a high-level view of typical industry recommendations for preventive 
maintenance strategies for control relays. 

Table 6-1 
Industry preventive maintenance recommendations for control relays 

Task Description EPRI TR-102067  EPRI PM Basis 
Database 

Nuclear Electric 
Insurance Limited 

Loss Control 
Standards 

Operations and Engineering NA NA NA 

Operator Rounds and Readings  Periodic Not addressed Not addressed 

Regulatory NA NA NA 

Perform Technical Specification or 
Other Regulatory Required Testing 

Periodic Not addressed Not addressed  

Perform EQ Required Maintenance Not addressed Not addressed Not addressed 

Condition Monitoring NA NA NA 

Perform Thermography  Not addressed As Required  Not addressed  

Relay Population Sampling 
Replace Relay and Inspect  

Not addressed Not addressed Not addressed  

Time-Based PM NA NA NA 

Functional Testing Clean and 
Inspection 

Periodic 2Y Not addressed 

Relay Calibration, Clean and 
Inspection (Includes As-Found 
Testing) 

1Y–3Y As Required Not addressed 

Perform Replacement of Relay or 
Electrolytic Capacitor 

6–17Y 10Y Not addressed 
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Table 6-1 (continued) 
Industry preventive maintenance recommendations for control relays 

Task Description EPRI TR-102067  EPRI PM Basis 
Database 

Nuclear Electric 
Insurance Limited 

Loss Control 
Standards 

Condition-Based PM NA NA NA 

Perform Replacement of Relay or 
Electrolytic Capacitor 

NA NA NA 

PM That Will Not Be Performed NA NA NA 

System Performance Walkdowns Not addressed Not addressed Not addressed 

Maintenance Strategy Considerations 

Developing a control relay maintenance strategy requires a thorough understanding of several 
types of information for the relays, such as:  

• Duty cycle 

• Service conditions 

• The failure mechanisms that can occur (see EPRI PM Database [1018758] for FMEA 
information) 

• Vendor recommendations for maintenance 

• Historical performance of the relays 

• Relay time in service (age) 

• As-found conditions of the relays during maintenance  

For control relays, electrical status, thermal degradation, and high cycling are the primary drivers 
for degradation. These considerations are described as follows: 

• Electrical status: normally energized relays tend to have higher rates of degradation due to 
heating of the coils. Voltage transients and voltage fluctuations can also contribute to 
degradation rates.  

• Thermal degradation: relays installed in high-temperature areas can degrade at a faster rate 
due to overheating. Relays may be installed in close proximity to each other, which can 
reduce cooling air flow, causing overheating of the relays. This can lead to thermal 
degradation and cracking of relay cases.  

  

6-2 
0



 
 

Relay Maintenance Strategies 

• High cycling: relays experiencing a large number of operations may experience degradation. 
Operating experience indicates that high cycling duty contributes to early failure or high rate 
of drift, requiring frequent calibration. By design, timing relays are not affected by high 
cycling. 

• Low cycling: relays that are not cycled very often may not function properly if the diaphragm 
is left in one position for a long time (it may become stiff in that configuration and not 
function properly); contact corrosion or oxidation may cause contacts to stick.  

Relays installed in applications with normally severe service conditions will likely degrade and 
have a shorter service life. Severe conditions can be described as follows: 

• High or excessive humidity 

• Excessive temperatures (high: >104°F/low: <32°F) 

• Excessive environmental conditions (for example, dust, dirt, high radiation, salt, corrosion, 
spray, or steam) 

• High vibration 

• Voltage above rated, that is, elevated DC bus voltage 

• Close proximity to heat sources with inadequate ventilation 

Control relays can be of a sealed or open contact design. Open contacts can be contaminated 
with dust, dirt, and so on and may require cleaning.  

Certain control relay types contain electrolytic capacitors. These capacitors can be monitored and 
replaced based on condition or age/time in service. Replacement of electrolytic capacitors can be 
performed in both electromechanical and solid-state relays. The entire relay does not have to be 
replaced unless it is more cost effective to do so or required for other reasons.  

Leakage or failure of electrolytic capacitors is not typically expected for at least 10 years 
(aluminum). Tantalum capacitors can be expected to last about twice as long as the aluminum 
types. For relays with electrolytic capacitors, a time-based replacement should be considered 
based on historical performance and/or condition monitoring activities. Condition monitoring 
can be performed using a population sampling replacement strategy to address age-related failure 
mechanisms for most types of control relays in noncritical applications. This sampling program 
involves inspections and testing of relays removed to determine the extent of degradation. 
Periodic calibration can be used to monitor the condition of timing relays. Relays that are 
routinely drifting out of calibration may provide indications of capacitor degradation. Population 
sampling relay programs are discussed in the potential best practices section of this report.  

If no condition monitoring is taking place, a 9-year replacement interval for relays with 
aluminum capacitor types and an 18-year replacement interval for relays with tantalum capacitor 
types can be considered. However, historical performance should be reviewed to see if these 
intervals for replacement are supported by any degradation indications.  

For relays with installed capacitors that are in storage, shelf life should be considered. Programs 
have been suggested to reform capacitors that are in storage; however, the specific 
recommendations for reforming capacitors vary. Military specification MIL-HDBK-1131B for 
Storage, Shelf Life, and Reforming Aluminum Electrolytic Capacitors recommends reforming 
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capacitors after as little as 4 years in storage and disposal after as little as 12 years. However, 
EPRI report TR-1001257, Capacitor Performance Monitoring, does not indicate this to be 
necessary. This report makes no specific recommendation to reform capacitors but demonstrates 
capacitor insensitivity to aging and reduction in capacitance. The Capacitor Performance 
Monitoring Project concluded that aluminum electrolytic capacitors as old as 30 years had not 
appreciably lost capacitance (the key parameter for power supply filtration) and had no 
significant increase in leakage current. Therefore, a rigorous program of electrolytic capacitor 
replacement or reforming is not indicated by the results of the Capacitor Performance 
Monitoring Project. If it is desired to perform re-forming of capacitors, a more advisable action 
is to perform this re-forming before or during the installation process and prior to releasing the 
equipment for service. 

Site-Specific Maintenance Strategies 

The TAG members were requested to provide their site-specific maintenance strategy 
information for control relays, including PM program tasks and frequencies along with any 
program instructions or guidance documentation. In addition, any site-specific decision-making 
flowchart or logic diagrams for control relays were also requested.  

The information received was compiled into a table for each PM task description and the 
industry recommendations added at the top of the table. Eleven control relay PM program files 
were provided, each representing either a plant or fleet PM strategy. These plant or fleet names 
have been replaced and labeled with generic plant IDs using the alphabet in no particular order. 
These PM task compilations show the wide variety of PM task scope and frequency currently in 
use for control relays. 

Tables 6-2 through 6-5 have been built for thermography, functional testing, calibration, and 
replacement of control relays. These are the main tasks found throughout the industry data for 
control relay preventive maintenance.  

From this review, the frequencies for these tasks have a wide range. Below are the tasks and 
ranges based on the site-specific programs: 

• Thermography: range from as required, frequencies 1M to 2Y 

• Functional testing, clean, and inspect: as required, frequencies 2Y to 12Y 

• Calibration, clean, and inspect: as required, frequencies 18M to 15Y 

• Replacement relay or electrolytic capacitor: frequencies 5Y to 40Y 
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Table 6-2 
Thermography recommendations and practices 

Task Description 

Condition Monitoring 

Perform Thermography  

Industry/Plant Site PM Strategy  

EPRI TR-102067  Not addressed 

EPRI PM Basis Database As Required  

Nuclear Electric Insurance Limited 
Loss Control Standards 

Not addressed  

Plant A Based on the Panel/Cabinet Task, or 1M to 6M 
1Y - Struthers Dunn 
HFA - 3 months 

Plant B No Input 

Plant C AR - High/Low Critical and High Duty Cycle 
Timing Relays - AR for High Duty, NA for Low Duty 

Plant D Electromechanical 
AR - Critical only (starting 2Y freq rec) 
NR - Others 
Solid State 
AR - Critical only 
NR - Others 
Timing Relays 
AR - All (starting 2Y freq rec). Note duty cycle not factor rated 
140K cycles no Low cycle values. 

Plant E NR - All High and Low Criticalities 

Plant F Timing Relays ITE 
NR - All High and Low Criticalities 

Plant G Gould Relays (J series) 
3Y - High Critical 
9Y - Low Critical 

Plant H Timing relays 
NR - All Criticalities 
Agastat Relays 
NR - All Criticalities 
Couch Ordinance 
NR - All Criticalities 
Control Relays (all types excluding Agastat, Deutsch, 
Westinghouse) 
NR - All Criticalities 
Westinghouse Relays 
NR - All Criticalities 
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Table 6-2 (continued) 
Thermography recommendations and practices 

Task Description 

Condition Monitoring 

Perform Thermography  

Industry/Plant Site PM Strategy  

Plant I  GE Relays HGA 
AR - High or Low Critical High Duty  
NA - all Others 
GE Relays HFA 
AR - High or Low Critical High Duty  
NA - all Others 

Plant J General Electric Model 12HFA151 and 12 HFA153  
No PM required  

Plant K Solid State 
2Y - Critical High Duty 
AR - Critical Low Duty 
NR - all others 
Control Relays 
2Y - Critical High Duty 
AR - Critical Low Duty 
NR all others 

Table 6-3 
Functional testing, clean, and inspection recommendations and practices 

Task Description 

Time-Based PM 

Functional Testing Clean and Inspection  

Industry/Plant Site PM Strategy  

EPRI TR-102067  Periodic 

EPRI PM Basis Database 2Y 

Nuclear Electric Insurance Limited 
Loss Control Standards 

Not addressed 

Plant A As Required  
Based on Site-Specific Experience or as part of normal system 
operations 
Critical (High - CC1 or Low CC2 ) relays or Noncritical (Criticality 2) 
relays that do not have calibration tasks or that are utilized for asset 
protection. 
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Table 6-3 (continued) 
Functional testing, clean, and inspection recommendations and practices 

Task Description 

Time-Based PM 

Functional Testing Clean and Inspection  

Industry/Plant Site PM Strategy  

Plant B No Input 

Plant C 3Y - High Critical all duty cycle and service conditions 
9Y - Low Critical Severe  
12Y - Low Critical Mild 
Timing Relays 
3Y - High or Low Critical Mild  
NA or NR for rest 

Plant D Electromechanical 
2Y- Critical Severe and Critical High Duty Mild 
AR Critical Low Mild 
NR - Important 
Solid State 
2Y - Critical only 
NR - Others 
Timing Relays 
2Y - Critical High Duty 
NR - Important 

Plant E 2Y - Critical 
NR - Important 

Plant F Timing Relays ITE 
3Y - High Critical 
NR - Low Critical 
Agastat ETR 
3Y - High Critical Severe 
6Y - High Critical Mild 
NR - Low Critical 
Potter & Brumfield MDR 
3Y - High Critical 
9Y - Low Critical Severe  
NR - Low Critical High Duty Mild 
12Y - Low Critical Low Duty Mild 
Agastat GP/EGP  
3Y - High or Low Critical Severe 
6Y - High or Low Critical Mild 
NR - Low Critical  
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Table 6-3 6-3 (continued) 
Functional testing, clean, and inspection recommendations and practices 

Task Description 

Time-Based PM 

Functional Testing Clean and Inspection  

Industry/Plant Site PM Strategy  

Plant G GE Relays HFA/HMA/HGA 
3Y - High Critical 
9Y - Low Critical Severe 
12Y - Low Critical Mild 
GE Relays CR120 
3Y - High Critical 
9Y - Low Critical 

Plant H Timing relays 
AR - All Criticalities 
Agastat Relays 
AR - All Criticalities 
Couch Ordinance 
AR - All Criticalities 
Control Relays (all types excluding Agastat, Deutsch, Westinghouse) 
AR - All Criticalities 
Westinghouse Relays 
AR - All Criticalities 

Plant I  GE Relays HGA 
3Y - High Critical 
9Y - Low Critical Severe 
12Y - Low Critical Mild 
GE Relays HFA 
3Y - High Critical  
9Y - Low Critical Severe 
12Y - Low Critical Mild 

Plant J General Electric Model 12HFA151 and 12 HFA153 No PM required  
Agastat E7000s Test and Inspect 
18M, 3Y, 48M, 54M - Critical 1 
5Y, 6Y, Critical 1 and Critical 2 
Agastat ETRs-Inspect/Test 
54M 
GE NAM11Bs -Test and Inspect 
54M, 5Y 
Westinghouse -Test and Inspect 
5Y 
Others 
3Y - Eagle CG 
5Y - Agastat, GE 
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Table 6-3 (continued) 
Functional testing, clean, and inspection recommendations and practices 

Task Description 

Time-Based PM 

Functional Testing Clean and Inspection  

Industry/Plant Site PM Strategy  

Plant K Solid-State 
2Y - Critical Severe, High Duty 
4Y - Critical Low Duty, Mild 
AR - Significant High Duty 
NR - all others 
Control Relays 
2Y - Critical 
AR - Significant High Duty 
NR all others 

Table 6-4 
Relay calibration, clean, and inspection recommendations and practices 

Task Description 

Time-Based PM 

Relay Calibration, Clean, and Inspection (Includes as-found testing) 

Industry/Plant Site PM Strategy  

EPRI TR-102067  1Y – 3Y 

EPRI PM Basis Database As Required 

Nuclear Electric Insurance Limited 
Loss Control Standards 

Not addressed 

Plant A 18M to (2Y to 4Y) 
All but RTF Timing Control Relays 

Plant B 10Y burnish CAC relay contacts LER 98-005 
10Y-12Y HFA maintenance 

Plant C 6Y - High Critical Severe and Low Critical High Duty Severe 
9Y - High Critical Mild and Low Critical Severe Low Duty 
12Y - Low Critical Mild 
Timing Relays  
6Y - High or Low Critical Severe High Duty 
9Y - For all other High or Low Critical 
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Table 6-4 (continued) 
Relay calibration, clean, and inspection recommendations and practices 

Task Description 

Time-Based PM 

Relay Calibration, Clean, and Inspection (Includes as-found testing) 

Industry/Plant Site PM Strategy  

Plant D Electromechanical 
AR - Critical only  
NR - Others 
Solid-State 
AR - Critical only 
NR - Others 
Timing Relays 
4Y - Critical High Severe 
6Y - Critical High Mild 
AR - for all Important 
(note 4Y to 10Y rec for Important) 

Plant E AR - Critical 
NR - Important 

Plant F Timing Relays ITE 
6Y - High Critical Severe and Low Critical Low Duty Severe 
9Y - High Critical Mild and all Important 
Agastat ETR 
6Y - High Critical Mild and Low Critical High Duty Mild 
9Y - High Critical Low Duty Severe and Low Critical Low Duty  

Plant G Gould Relays (J series) 
6Y - High or Low Critical Severe  
9Y - High or Low Critical Mild 
GE Relays HFA/HMA/HGA 
9Y - High Critical Severe 
12Y - High Critical Low Mild 
15Y - all Low Critical  
NR - High Critical High Duty Mild 
GE Relays CR120 
6Y - High or Low Critical Severe  
9Y - High or Low Critical Mild 
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Table 6-4 (continued) 
Relay calibration, clean, and inspection recommendations and practices 

Task Description 

Time-Based PM 

Relay Calibration, Clean, and Inspection (Includes as-found testing) 

Industry/Plant Site PM Strategy  

Plant H Timing relays 
AR - All Critical 
NR - Noncritical 
Agastat relays 
AR - All Critical 
NR - Noncritical 
Couch Ordinance 
AR - Critical 
NR - Noncritical  

Control Relays (all types excluding Agastat, Deutsch, Westinghouse) 
AR - Critical 
NR - Noncritical 
Westinghouse Relays 
AR - Critical 
NR - Noncritical 

Plant I  GE Relays HGA 
AR - All High or Low Critical 
GE Relays HFA 
6Y - High Critical Severe 
9Y - High Critical Mild or Low Critical Severe 
12Y - Low Critical Mild 

Plant J General Electric Model 12HFA151 and 12 HFA153 No PM required  

Plant K Control Relays 
4Y - CHS 
6Y - CLS, CHM 
8Y - CLM, SHS, SHM 
12Y - SLS 
NR all others 
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Table 6-5 
Perform replacement of relay or electrolytic capacitor 

Task Description 

Time-Based PM 

Perform Replacement of Relay or Electrolytic Capacitor 

Industry/Plant Site PM Strategy  

EPRI TR-102067  6 – 17Y 

EPRI PM Basis Database 10Y 

Nuclear Electric Insurance Limited 
Loss Control Standards 

Not addressed 

Plant A 10Y to 20Y 
Critical (High - CC1 or Low CC2) relays or Noncritical (Criticality 2) 
relays with known industry issues or poor performance history. 

Plant B 6Y Agastats NE 
10Y-13Y Agastats NDE 
12Y EGP NE or NDE 
2Y Plug In Agastat EDG relays 
12Y Chiller relays 
20Y Scram Relays 
20Y CR120A 

Plant C 18Y - High Critical High Duty all other AR 
Agastat Relays 
10Y - High Critical High Duty  
AR for others 

Plant D Electromechanical 
10Y- Critical Severe and Critical High Duty Mild 
NR - All others with note on ease of replacement staying away from 
time based. 
Solid-State 
10Y - Critical only 
NR - Others 
Timing Relays 
10Y - Critical High Duty 
NR - Important 

Plant E 10Y - Critical High Duty 
AR - Critical Low Duty 
NR - Noncritical 
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Table 6-5 (continued) 
Perform replacement of relay or electrolytic capacitor 

Task Description 

Time-Based PM 

Perform Replacement of Relay or Electrolytic Capacitor 

Industry/Plant Site PM Strategy  

Plant F Timing Relays ITE 
AR - All High and Low Criticalities 
Agastat ETR 
7Y - High or Low Critical Severe High Duty  
12Y – High Critical High Duty Mild 
AR - Low Critical 
Potter & Brumfield MDR 
9Y - High Critical High Duty Severe 
12Y - High Critical High Duty Mild, Low Critical High Duty  
AR - All others 
Agastat GP/EGP  
7Y - High or Low Critical High Duty Severe 
9Y - High or Low Critical Low Duty Severe 
12Y - Low Critical  

Plant G Gould Relays (J series) 
18Y - High Critical High Duty  
21Y - High Critical Low Duty Severe 
24Y - High Critical Low Duty Mild 
AR - Low Critical 
GE Relays HFA/HMA/HGA 
18Y - High Critical High Duty  
AR - all Others 
GE Relays CR120 
18Y - High Critical Severe and High Critical High Duty Mild 
21Y - High Critical Low Duty Mild and Low Critical High Duty Severe 
AR - All Others 
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Table 6-5 (continued) 
(continued) 
Perform replacement of relay or electrolytic capacitor 

Task Description 

Time-Based PM 

Perform Replacement of Relay or Electrolytic Capacitor 

Industry/Plant Site PM Strategy  

Plant H Timing relays 
20Y- All Critical 
NR - Noncritical 
Agastat Relays EGPI/D and ETRI/D (NE) 
5Y - Critical 
NR - Noncritical 
Agastat Relays EGPB and ETRB (NE) 
8Y - Critical 
NR - Noncritical 
Agastat Relays EGP and ETR (NDE) 
20Y - Critical 
NR - Noncritical 
Agastat Relays 7000 series  
20Y - Critical 
NR - Noncritical 
Agastat Relays all Other Types 
AR - Critical 
NR - Noncritical 
Couch Ordinance 
10Y - Critical 
NR - Noncritical 
Control Relays (all types excluding Agastat, Deutsch, Westinghouse) 
15Y - Critical 
NR - Noncritical 
Westinghouse Relays (NE) 
19Y - Critical 
NR - Noncritical 
Westinghouse Relays (NDE) 
40Y - Critical 
NR - Noncritical 

Plant I  GE Relays HGA 
18Y - High Critical High Duty Severe 
27Y - High Critical High Duty Mild 
AR - all Others 
GE Relays HFA 
18Y - High Critical High Duty Severe 
27Y - High Critical High Duty Mild 
AR - all Others 

Plant J General Electric Model 12HFA151 and 12 HFA153 No PM required  
Agastat E7000s - Replace 
9Y - All Critical relays 
Agastat ETRs - Replace 
9Y  

Plant K No Input 
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Replacement Intervals 

The NRC’s OPESS document discussed earlier in this report refers to conducting an appropriate 
assessment for age-related issues for components installed beyond vendor-recommended life 
through periodic testing or an engineering evaluation that has accounted for environmental 
effects (elevated temperatures, humidity, harsh environments). At some plant sites, an analysis or 
engineering evaluation is being performed for equipment that is in service longer than vendor-
recommended service life. In this section, a few example conclusions of these engineering 
evaluations are presented. At some sites, a service life analysis (SLA) or engineering evaluation 
(EE) is being performed for control relays to determine an appropriate timeframe for when 
replacement tasks should be completed.  

At one of the TAG member’s plant sites, an EE was performed for Agastat/Amerace EGP relays. 
This plant site will be referred to as Plant A. The Plant A representatives indicated that the EE 
was performed based on the relay temperature and materials. The calculations resulted in a 
service life for EGP relays located in a non-harsh environment and NE of 12 years and 20 years 
for NDE. The validity of this calculation was called into question by the NRC. The calculations 
were based on the critical subcomponents. The relay bobbin was specifically excluded in this 
calculation as it was considered a noncritical subcomponent. The bobbin had the lowest 
activation energy, which correlated to a 7.5 year service life. When the bobbin was determined 
not to be a critical subcomponent and taken out, the service life went to 12 years. The site was 
questioned about not taking the worst-case component into account. The NRC initially disagreed 
with the site taking the bobbin out of the calculation (see additional discussion below). 

The calculation considered 75% of the time at 90°F and 25% of the time at 104°F with a 9° heat 
rise. Actual calculations came out to greater than 13 years, and 5% was taken off for shelf life, 
which brought the service life down to 12.6 years. This was then lowered to 12 years to provide 
additional conservatism. At one point, the calculation was discussed as being potentially flawed, 
prompting a site violation from the NRC. It should be noted that the manufacturer uses the date 
of manufacture to begin the service life. The manufacturer recommends a 4.5-year service life 
for EGP NE relays. 

In a later discussion, issues with the EE at Plant A that resulted in a 12-year service life have 
been resolved, and 12 years remains the service life to be used at that plant. As part of the 
resolution, the bobbin was found not to perform a safety function in an NE EGP relay. 
Additionally, the site conducted further review of the bobbin material, Zytel 101, and found that 
with 7.1-year activation energy, only a 50% reduction in tensile strength force occurs.  

Plant B performed a service life calculation and determined the service life of continuously 
energized Agastat ETR relays to be 13.92 years thermal life – 0.86 year required DBE/post-DBE 
operation = 13.06 years.The calculated service life of the NE relays (that is, 13.06 years or 
114,481 hours at a relay temperature of 81.6°C) can be used to determine the equivalent service 
life of NDE relays. The service life of the NDE Agastat ETR relays is 41.10 years, including the 
required DBE/post-DBE operation. 

Plant C performed a shelf and service life calculation for non-EQ relays in mild service 
environments for EGP, ETR, and E7000 series relays. This calculation was performed to address 
the current assumed service life, which was 5 years for NE and 10 years for NDE relays. Based 
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on this calculation, the shelf life for EGP and ETR relays was calculated to be over 40 years, and 
the site recommended a shelf life of 20 years. For E7000 series relays, the calculated shelf life 
was over 30 years, and the site recommended a shelf life of 20 years.  

The Plant C service life for normally energized EGP and ETR relays was calculated to be 
between 8.7 and 12.6 years, depending on the location of the relays. For normally deenergized 
EGP and ETR relays, the calculated service life was between 81 and 151 years, depending on 
location. The recommended service life determined from the calculation for use for normally 
energized EGP and ETR relays is 8.5 to 12 years, depending on location. For deenergized EGP 
and ETR relays, the recommended service life is 20 years.  

The Plant C service life for normally energized E7000 series relays was calculated to be between 
20.2 and 56.1 years, depending on voltage (ac or dc) and location. The service life for normally 
deenergized E7000 series relays was calculated to be between 73.2 and 152 years, depending on 
voltage (ac or dc) and location. The site recommended a service life of 20 years for normally 
energized and 40 years for normally deenergized.  

From the above examples of engineering evaluations, the service life may be determined to be 
much longer than the service life recommendations from vendors. These types of calculations 
take into account degradation mechanisms such as aging from thermal degradation, radiation, 
and other environmental conditions and the effects on the material properties of the relay 
subcomponents. During TAG discussions, it was noted that the NRC had recently issued findings 
to utilities for some calculations of service life extensions. It appears that the NRC questioned 
those calculations as they did not account for considerations of cycling or percent energization 
for the given applications. These findings were mostly related to items covered under the EQ 
program and were recently discussed at the Nuclear Utility Group on Environmental 
Qualification (NUGEQ) meeting held in Washington, D.C. Based on these comments, duty cycle 
of the relays and percent energization should be taken into account in SLA or EE evaluations.  

During TAG discussions, the EPRI template recommendations and vendor recommendations 
were discussed. A TAG member mentioned a discussion with a relay vendor and was told that 
the 10-year replacement frequency recommendation was arbitrary and that it was recognized that 
the relays may last 20 or 30 years. The vendor stated that it can complete calculations that can 
extend the timeframe. However, the TAG member stated that these calculations are performed 
for a fee. 

Industry Surveys Related to Control Relays 

Two surveys were conducted related to control relays during the project timeframe. The 
following are short summaries of these surveys. 

Surge Suppression Survey 

This survey asked about maintenance strategies for diodes that are installed across the coil of 
some control relays. These diodes may be called surge suppression, back EMF, or fly back 
diodes. In general, most sites do not have any maintenance strategy for these components and 
address them under corrective maintenance. Out of 11 responses, one site had performed a one-
time replacement on these components in EDG circuits, and one site performs forward and 
reverse checks of these components where they are installed. 
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6-17 

Contact Burnishing 

A survey was conducted on contact burnishing for relays. Six responses were received. All six 
indicated that contact burnishing is performed at their sites. Contact burnishing is performed as 
part of inspections, PM, or according to site procedures. Burnishing is performed more often on 
protective relays where the contacts are accessible. Many control relays are sealed or enclosed 
and do not allow easy access to contacts for burnishing. One site stated that contacts are 
burnished when resistance is greater than 1 ohm. All six respondents indicated that they were not 
experiencing a high rate of contact resistance issues. If high resistance is found in most 
responses, the contacts are burnished and the relay replaced only when burnishing is ineffective.  

Vendor recommendations for contact cleaning and burnishing generally apply to protective 
relays with little mention of performing it on control relays. A TAG member stated they had 
contacted TYCO and that this manufacturer did not take a stance on burnishing although it was 
acceptable to do so. In a similar discussion, a GE representative said that they were pretty 
adamant about not performing burnishing of the contacts; however, it should be noted that 
several of the GE relay vendor documents refer to performing contact cleaning. Contact cleaning 
practices varied among the TAG team members participating: some performed cleaning of 
contacts on a routine basis, some performed contact cleaning on an as-needed basis (usually 
contact resistance), and others did not routinely perform contact cleaning. 
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7  
INDUSTRY RELAY STANDARD AND BEST 
PRACTICES 

Standard Practices 

From TAG discussion, the following practices were considered to be standard in the industry.  

• Perform burn-in testing of critical relays prior to installation. 

• Perform periodic calibration of timing relays. 

– Calibration environment should match installation environment. 

– Calibration data trending is useful in recognition of relay degradation and can help in 
determining if replacement is warranted. 

Best Practices 

The following list contains both practices and recommendations that were considered to be 
among the best practices in the industry for relay maintenance. These practices and 
recommendations were categorized by organizational groups.  

• Supply Chain 

1. Take actions to address potential vendor quality and FME issues 

• Provide input to NUPIC for focus during audits. 

• Strengthen vendor oversight of manufacturing. 

• Performance testing; ensure that acceptance testing is performed.  

2. Standardize testing and acceptance criteria for critical spares. 

3. Verify that shelf life limits and maintenance during storage are effectively managed. 
Ensure that relay storage requirements and handling requirements address tracking the 
shelf life of relays. The list of nonmetallic parts should be used for calculating shelf life. 

• Engineering 

1. Designate a relay component engineer for each station. 

2. Assign component IDs for all control relays. Address unidentified components in panels, 
cabinets, skid-mounted equipment, and so on. (IDs should be created for critical or high 
critical applications at a minimum.) 

• Perform component categorization and identify critical components. 

• Identify single point vulnerabilities (SPVs).  
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• For SPVs, consider possible redesign to eliminate where practical or identify actions to 
enhance reliability. 

• Ensure that the PM program addresses identified components. 

3. Develop a program (governance) document for relays.  

• Provide considerations for deviating from vendor recommendations. Address SLA or 
EE where needed for critical relays. 

• Define data needs and reporting requirements. See the data collection list in  
Section 4.  

• Collect service life data. Ensure that program documentation addresses collection of 
required data to support determination and tracking of service life for installed relays. 

• Reliability issues: reevaluate relay applications with chronic reliability issues. 
Determine if the relays are well suited for the application. In some cases, relays 
installed may not be robust enough for the given application. 

• Automate trending of relay data if possible: automate the data collection and tracking 
for relays so that trends in performance can easily be determined. See the KHNP 
relay testing information later in this section.  

4. Engage vendors: contact vendors as needed to assist with relay program issues such as 
the following:  

• Relay application: ensuring that the right relays are used for a given application.  

• Relay testing: verifying that relays are being tested properly and gathering insights on 
any testing that can improve reliability assessment.  

• Relay failure rates: if failures are occurring and trends indicate degradation, 
consulting the vendor can help provide input on assessing program changes.  

• Service life: vendor recommendations for service life are generally considered 
conservative. Deviations from vendor recommendations, however, should be based 
on solid performance history data or SLA or EE evaluation when the relays are in 
critical applications.  

• Maintenance 

1. Perform thermography where relays are accessible and scans can be effectively 
performed. HFA and CR120 series relays can be monitored effectively for coil 
temperatures to identify relay degradation. HFA relay coils are monitored from the back 
side of the relay, and CR120 relays are monitored from the front for coil temperatures. 
GE Supplement SIL 219 provides information on relay coil temperatures; they can also 
be obtained from vendors.  

2. Contact resistance testing can be used for critical applications to monitor for contact 
degradation, including oxidation or corrosion. Resistance indication limits such as greater 
than 1 ohm can be used to determine when contact burnishing is required.  
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3. Evaluate condition/degradation of relays removed from service: 

• Relays with no plans for reuse should be evaluated for extent of degradation and 
remaining service life (forensics). 

• Relays that will be reused should be inspected (visual and electrical testing).  

4. When testing relays that are known to cause entry into a short LCO action statement, it is 
a good practice to have a relay tested and ready to install in case the one currently 
installed fails testing.  

• All organizations: 

1. Share training relative to relays via NANTeL. 

2. Initiate CRs for pre-installation test failures as well as in-service failures for tracking 
purposes.  

3. Ensure that failures reported are accurately described/categorized. Ensure that there is 
enough detail to understand the failure mechanism (such as service life before failure, 
service environment, duty cycle, ambient temperature, and humidity).  

International Best Practices 

KHNP (Korea Hydro & Nuclear Power Co., Ltd.) uses an automatic testing system to test relays 
during outages. The contact providing the information for KHNP indicated that the company 
does not have many relay failures. When asked about details of its relay maintenance program, 
the following were mentioned: 

• Actions have been taken to remove SPVs. 

• Automatic testing is performed during outages. 

• Vendor recommendations on replacement intervals are followed. 

Additional questions were asked to obtain more specifics on the program. From these questions, 
the following were noted: 

• Only plug-in type relays are removed to test with the automatic relay tester. 

• The criteria for relay testing results (references) are determined by engineering judgment 
with vendor data (for example, technical specifications or data sheets). 

• Data trending is possible with the automatic tester, and each plant has a trend (data gathered) 
from periodic maintenance of relays. 

• Relay test frequency is determined by its functional importance, so some minor relays are not 
tested/replaced under schedule. 

• Replacement frequency of a relay is determined by its functional importance in the PM 
template as shown in Table 7-1, considering vendor recommendations, operating 
experiences, installation condition, and so on. 
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7-4 

Table 7-1 
KHNP relay replacement frequency table 

 Critical Minor 

Duty cycle High Low High Low High Low High Low 

Service condition Severe Mild Severe Mild 

Replacement 10Y 15Y 10Y 15Y AR AR AR AR 

When asked about observations from the test program (for example, problems identified, trends, 
and observations on relay condition when replaced), the following items were mentioned as 
sample cases:  

• ESFAS relays were replaced in advance due to an increase in contact resistance. 

• Relays in the plant computer system are tested every refueling outage, and about 10 relays 
that can not meet the preset references are replaced. 

• Relays installed in the reactor protection system and ESFAS are tested every refueling 
outage, and about 10 relays that can not meet the preset references are replaced. 
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Population Sampling Control Relay Replacement Program 

Population sampling is a new approach to addressing failure mechanisms related to age. Relays 
are grouped usually by manufacture and type; that population is then trended by the relay 
component engineer. Of the total population of relays in a group, some are replaced, and these 
relays become the testing population upon which true end-of-life durations can be determined 
and applied to the rest of the group.  

All relays removed from the plant—whether a time-based replacement, replaced under 
population sampling, or replaced based on conditions found—must be inspected. This inspection 
is performed to assess the true as-found conditions and the life remaining for the relay. This 
information is then used to ensure that reliability is maintained for the relay group. Actions must 
be taken if excessive degradation is found. Actions needed may include making changes to the 
frequency or scope of the sampling population for the group, performing more sampling (that is, 
expanding the population), or possibly a change to time-based replacement. This approach can 
maintain reliability of the control relays while reducing the overall costs of the program. A cost 
comparison example is shown in Table 8-1. 

Table 8-1 
A sample comparison of time-based to population sampling (This represents a best-case 
situation without a noticeable increase in degradation.) 

Relay 
Strategy 

Employed 
Strategy  Frequency  

Population of 
Relay 

Replacements 
Over 30 Years 

10<n<40? 

Estimated 
Cost to 

Perform Per 
Relay 

Replacement 

Total 
Estimated Cost 

of Program 

Initial Path Follow 
Industry 
Standard 
Guidance 

Replacement of 
Relays at 10 Yr 

Time-Based 
Frequency 

409x3 = 1227 $1000 $1,227,000 

New Path Use 
Population 
Condition 
Sampling 

Relay Groups 
Replacements 
~5% Per 2 Yr 

Cycle 

21x15 = 315 $1000 $315,000 

Differences NA NA 920 NA $912,000 
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8-2 

Reuse Relays: Critical to Noncritical or Run-to-Failure Applications 

When critical control relays have reached their replacement age according to the preventive 
maintenance program, they may still be functioning normally and still have a long period of 
useful service life left. Consider moving the critical control relays removed to an application 
where the control relay is in a noncritical or run-to-failure circuit application (identical 
environment/service duty). This will allow the relay to continue to be used and real service life 
data collected without a significant impact on plant reliability.  

Tracking of the relays will be more complex; however, cost savings can be realized by reusing 
the relays in the noncritical or run-to-failure applications. A storage and tracking management 
system may be needed to keep track of the relays that have been removed from critical 
applications to ensure that they are reused only in noncritical or run-to-failure applications. This 
requires the ability to track each relay and keep data associated with that device, including return 
to warehouse and reissue. The same approach applies to utilities that use new components for 
contingency spares or swap out devices to minimize outage time. This may require a unique 
tracking code (UTC) type of coding or labeling for the relays. 
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9  
AGASTAT/AMERACE 7000 AND E7000 SERIES 
RELAYS 

Background 

Based on the availability of data and the difficulties in getting the right information needed 
during the initial data collection phase of this project, the scope of the data collection was revised 
to focus on the Agastat/Amerace 7000 and E7000 series relays. Even though the scope was 
reduced, the amount and detail level of the data needed for statistical analysis was not obtained. 
Enough data were obtained to support the development of some observations and drawing some 
conclusions. This section will discuss the Agastat/Amerace 7000 and E7000 data obtained.   

Population 

From the industry data collected, 17 plants reported E7000 series relays totaling 1,381 relays, 
and 18 plants reported 7000 series relays totaling 1,815 relays. These two series represent more 
than 3,000 total relays when added together out of a total industry control relay population data 
set developed from TAG members’ data of 52,250 relays. This means that the Agastat/Amerace 
7000 and E7000 relay series accounts for about 6% of the total control relay population.  

Failure Data 

Detailed Agastat/Amerace 7000 and E7000 data were received from only a few sites and two 
fleets. The total failures in the data set amounted to 115 failures; 29 were 7000 series and 86 
were E7000 series relays. Table 9-1 shows the failure information received. 

Table 9-1 
Agastat/Amerace failure data by plant site 

Relay Failure Series Plant A Plant B Plant C Plant D Plant E 

7000 0 0 0 3 26 

E7000 19 1 1 9 56 

This seemed to be a small number of failures. Failure data were requested for at least a 5-year 
period. These data are from three individual sites and two fleets. This represents 115 failures 
from a population of about 3000 relays in the industry data set or about 5%.  

The age of the relays at failure was checked and the minimum, maximum, and average age at 
failure determined. Table 9-2 shows these results.  
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Table 9-2 
Age of Agastat/Amerace relay at time of failure 

Relay Failure 
Series 

Count 
Failures 

Average 
Age 

Years 

Minimum 
Age 

Years 

Maximum 
Age 

Years 

EPIX Average Age 
Years Failure 

7000 29 11.2 0.2 30.9 13.6 

E7000 86 12.1 0.0 34.9 14.1 

From this review, the average age at failure for the 7000 compared to the E7000 relays is a 
difference of less than 1 year. The maximum age at failure, however, varies by a larger delta of 4 
years, with the E7000 being longer. It was interesting to note that the average age per the site 
failure data for both series was over 2 years less than the EPIX average age. To see the 
distribution of the failures, graphs were developed to show the failures for each series. Figure 9-1 
shows a graph of the age at failure of the E7000 series relays; the number for each relay is along 
the bottom axis. 
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Figure 9-1 
E7000 series relay failures 

From this graph of 86 relay failures, one might suggest that the roughly 25% of relay failures that 
occurred in less than 3 years possibly represents infant mortality issues. About 50% of the 
failures occurred in less than 10 years. Approximately 30% of all the failures occurred in greater 
than 15 years, with about 10% occurring at over 30 years of service. Overall this graph does not 
provide a good indication of relay life expectancy since there are no sharp changes that would 
indicate a wear-out plateau. More importantly, we were not able to determine the percentage of 
the population that failed as a function of age. One could determine from this plot that the failure 
rate was about constant until the relays reached about 13 years in service, and the failure rate 
then increased. Unfortunately, it is difficult to draw conclusions about reliability of components 
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without having data on the healthy population as well as the failures. Furthermore, if the infant 
mortality issues did represent 25%, we would want to avoid replacing relays more frequently 
than warranted to avoid an inordinate amount of risk as well as adversely consuming resources.  

Figure 9-2 is a similar graph for the 7000 series relays that failed; the bottom axis reflects the 
number for each relay. 
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Figure 9-2 
7000 series relay failures 

Out of the 29 relay failures, half of the failures occurred within less than 10 years of service. 
About 30% of the failures occurred at over 20 years of service. From this graph, it appears that if 
a 7000 relay makes it past 4 years without failure, it has a fairly high chance of making it beyond 
10 or more years of service. Could one determine from this plot that close to half of these relays 
had infant mortality issues? The slope of the failure plot seems to be constant for relays 15 
through 21 and 23 through 29. As noted in the discussion above relative to the E7000 plot, it is 
difficult to draw valid conclusions about reliability of these components without having service 
life data on the healthy population as well as data on the relays that failed.  

Service Life Information 

For service life information, only two individual plants provided data on the current life of 
E7000 and 7000 series relays installed that have not failed. From these two sites, there are a total 
of 69 relays in the 7000 series and 207 in the E7000 series. Table 9-3 shows the minimum age in 
service, maximum age in service, and average age in service for the relays that are still installed 
and have not failed. Some of these relays have been in service over 50 years without failure. 
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Table 9-3 
Agastat/Amerace service life data 

Relay Series Count of Relays Average  
Age Years 

Minimum 
Age Years 

Maximum 
Age Years 

7000 69 18.8 0.8 52.9 

E7000 207 13.9 0.0 52.9 

Next, let’s look at the same type of distribution graph we looked at for the failures earlier.  
Figure 9-3 shows the E7000 relay distribution for 207 relays. 
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Figure 9-3 
E7000 series relays still in service without failure 

Out of the 207 relays, less than 25% are under 10 years old. This means that over 75% of the 
relays are 10 years or older. About 25% of the relays are over 15 years old. About 10% are over 
35 years old and still have not failed. Unfortunately we do not have information on how many 
healthy relays were removed from service due to time-based replacement schedules and what 
their age was when removed.  

Figure 9-4 is a similar graph for the 7000 series showing the age distribution for the 69 relays in 
this data set. 
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Figure 9-4 
7000 series relays still in service without failure 

In the 7000 series graph, the distribution is quite different. About half the relays are over  
15 years old. About 30% of the relays are at 38 or more years old and still have not failed. A 
much larger percentage of the 7000 series relays is over 30 years old than for the E7000 series at 
these plant sites. As noted above, we were not able to obtain service life data for healthy relays 
that were removed via time-based replacements. 

Purchasing Information 

Since we had limited failure data to work with, we asked TAG members to provide supply chain 
data, for example, how many relays are being purchased each year other than for new projects. 
This would hopefully help us gain some insights into the number of relay replacements occurring 
for failures as well as time-based schedules. Purchasing information was supplied by a few plant 
sites and one fleet. Data were requested for at least 3 to 5 years of purchasing for 7000 and 
E7000 series relays, where the relays were purchased for performing work other than plant 
modifications. These data were compiled and put into Figures 9-5 through 9-8. Plant names have 
been replaced with generic designations using the alphabet. Below is the E7000 purchase count 
per year for three individual plants and two fleets. Data in some cases go back as far as 2003 and 
in others only as far back as 2007. 
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Figure 9-5 
E7000 series relay purchasing data 

Most of the sites (four out of five) show increased purchases for 2010 over the amount purchased 
in 2009. Overall the trend appears to be going up significantly for E7000 purchases. To check the 
trend, a combined bar graph was developed as shown in Figure 9-6. 

 

0

50

100

150

200

250

2003 2004 2005 2006 2007 2008 2009 2010

Plant E

Plant D

Plant C

Plant B

Plant A

Agasta/Amerace E7000 Series Purchasing 
Count Relays Per Year  - Combined Trend

Figure 9-6 
E7000 series relay purchasing data trends 

9-6 
0



 
 

Agastat/Amerace 7000 and E7000 Series Relays 

The combined bar graph shows that E7000 purchases were cycling for the years 2003 to 2009 
but show a significant increase in 2010. For 2010, E7000 purchases are more than twice the 
peaks of 2005 and 2007.  

Figure 9-7 shows the graph for the 7000 series relay purchases data provided by three individual 
sites and one fleet. Again, plant names have been alphabetized. 
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Figure 9-7 
7000 series relay purchasing data 

The 7000 series relay purchases show a significant increase for most of the sites that reported for 
2006 and 2007. Overall the purchases for 7000 series relays appear to be on a decline. A 
combined bar graph follows in Figure 9-8. 
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Figure 9-8 
7000 series relay purchasing data trends 
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9-8 

The combined bar graph shows the peaks of 2006 and 2007 followed by a decline in purchases. 
The trend is down from the peak of 2007. Although these data are interesting, it would be 
difficult to draw any conclusions given the limited sample and not knowing the basis for these 
purchases. 

Potential Replacements for This Relay Series 

Replacement relays for Agastat/Amerace E7000 and 7000 series relays were discussed by the 
TAG. Members were asked if their sites have been changing from electromechanical to digital 
relays and if the same types of problems are occurring with the digital relays. From this 
discussion, most sites are performing this transition during modifications due to licensing 
requirements for safety-related relays where it is more difficult to change to digital. We were not 
able to obtain good information on how many sites have transitioned to digital. One plant site 
mentioned that it changed most of its E7000 series to ETR when it completed a breaker 
replacement project, and all safety-related overcurrent protective relays have been replaced with 
Basler solid-state relays. These Basler solid-state relays had to be seismically qualified.  

A survey was conducted on replacements for Agastat/Amerace 7000 series pneumatic timing 
relays. There were 14 site responses; all 14 indicated that they had 7000 series pneumatic timing 
relays installed. Eleven indicated that they have them installed in critical or safety-related 
applications. Of these, seven indicated that they are considering replacement with a different 
model. The models that are either being considered for replacement or have been installed as 
replacements are listed below with notes: 

• NTS Model 812 solid-state: 5 sites considered this for a replacement, 4 sites indicated that 
they had replaced the relays with this type, 1 site indicated that it had replaced a qualified EQ 
relay with this model.  

• Allen Bradley 700-RTC: 2 sites considered this for a replacement, 1 site performed a 
replacement with this model, and there were no EQ replacements. Note: the site that did 
perform a replacement commented that additional contacts were needed and that the 
700DDCP400Z1 slave relay was used.  

• ATC365A300: 1 site considered this for a replacement, 1 site performed replacement with 
this model, and there was 1 EQ replacement. This relay was manufactured by Automatic 
Timing & Control and is now obsolete. The replacement occurred a few years ago; Trentec 
performed the qualification.  

• Agastat Solid-State ETR model: 2 sites indicated that they had performed replacements using 
this model. There were no EQ replacements. 
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10  
INDUSTRY RELAY CHALLENGES 

The following items were identified as industry issues during the development of this guidance 
document.  

Unidentified Components 

A recent failure at one of the sites was discussed by a TAG member. The relay involved did not 
have a unique component ID number, so it was not included in the site’s CMMS database. This 
prompted a discussion of relays in the plant that do not have component identification numbers 
in CMMS systems. From this discussion, it was recognized that this is a fairly common industry 
issue. The relay that failed was an auxiliary relay for an undervoltage relay circuit. At many 
sites, there are panels and terminal boxes in the plants that have circuit cards, relays, small 
transformers, and other equipment located within them that are not identified in the CMMS 
database. Some of these components can be in critical circuits or even be a single point 
vulnerability concern. Each site should review its panels, cabinets, skid-mounted equipment, and 
so on to check for any unidentified relays or other components that are potential critical 
components and/or that need to be included in the PM program to monitor/manage aging. These 
components should be classified for criticality and reviewed for preventive maintenance strategy.  

Users Groups 

During the discussion of data gathering, it was mentioned by a TAG member who had recently 
attended an EPRI Circuit Breaker Users Group meeting that data gathering was difficult for their 
group to complete. The participant strongly recommended that the Relay Users Group be 
resurrected as the week-long Circuit Breaker Users Group meetings give the participants the time 
needed to gather data required and assist with formulating conclusions like the information 
contained in NMAC guides. 

The Relay Users Group functioned for about three years when a decision was made to 
discontinue the group. This decision was based on there being few relay issues at that time and 
therefore no compelling reason to keep the users group going. The users group was funded by 
the participants; at the time it was stopped, there was not a lot of funding to support the group. 
The TAG members would like to see the Relay Users Group reformed. At this time, the TAG is 
planning to continue meetings using WebEx or something similar to continue to share 
information.   

The Relay Users Group and periodic meetings would be beneficial for the following: 

• To share lessons learned 

• To share best practices 

• Standardization  
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• To share/learn about new technology and equipment replacement 

• Vendor interaction 

• To address new requirements (for example, NRC, FERC, and NERC) 

Equipment Data Capture 

Improvement in data collection for industry reference is an open action item that came from this 
project. Collection of relay service life data and failure data needed for this project pointed out 
the need for a better means of collecting, tracking, and trending relay data. The INPO 
representative at the Relay Aging meeting held in St Charles mentioned that INPO’s ICES 
project is planned to combine the EPIX and OE databases. From the meeting discussion, TAG 
members determined that this issue does not apply only to control relays but also to all 
component types. This data capture issue became an EPRI/INPO action item. Examples of these 
data and collection points include the following: 

• Criticality information 

• Manufacturer, model, and series (note that this information is not currently available) 

• Installation date/service life information 

• The reason equipment was taken out of service 

• Failure information details 

• Single-point entry and location for entry of these data 

• Unique component ID is required for each component 

• Data need to be available to plant sites and INPO 

• Need for a simple interface similar to Turbo Tax drop-down format 
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11  
RECOMMENDED CONTROL RELAY MAINTENANCE 
AND REPLACEMENT STRATEGIES 

The following is the recommended strategy for performing maintenance on control relays. These 
recommendations align with and complement Figures 11-1 and 11-2, which provide a visual 
diagram showing control relay decision-making logic. 

Frequency recommendations vary based on criteria and decisions made for each relay. For relays 
that have known industry failure/performance issues, are high critical, are high risk, or will cause 
regulatory exposure, a conservative frequency is recommended. A less conservative frequency is 
recommended for relays that do not meet these types of criteria.  

Conservative frequency generally means to align with vendor or industry recommendations for 
replacement or preventive maintenance task intervals. Vendor recommendations are usually very 
conservative. If a vendor recommendation for replacement is not available, industry guidance, 
operating experience, and plant historical performance can be used to determine an initial 
frequency. However, a service life calculation may be warranted.  

If the frequency for critical relays is going to be less conservative (longer intervals) than vendor 
recommendations, it is recommended that a service life analysis or engineering evaluation be 
performed to assist in determining the appropriate frequencies. These evaluations should include 
analysis based on thermal degradation, environment, location, radiation exposure, energization 
state of the relays, and cycling of the relays. See the section earlier in this report discussing NRC 
inspection guidance. 
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Figure 11-1 
Relay replacement flowchart 
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Figure 11-2 
Relay clean, inspect, and contact resistance flowchart 
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Relay Maintenance and Replacement Strategies: Categories of 
Components Defined in AP-913 

Critical Control Relays 

1. Periodic maintenance  

a. Visual inspection: control, auxiliary, and timing relays 

b. Functional test (as-found condition): control and auxiliary relays 

c. Calibration check (as-found condition): timing relays 

d. Resistance tests (coil and contacts): control and auxiliary relays 

e. Others as applicable based on specific component involved and OE 

Conservative frequency: based on vendor recommendations, service life analysis, engineering 
evaluation, service conditions, duty cycle, and decision-making logic (that is, for relays that are 
high criticality, high risk, subject to regulatory exposure, or have known industry failure issues 
or a significant site history of performance problems). 

Less conservative frequency: a less conservative frequency can be used for critical relays that do 
not meet any of the above categories from the decision-making logic. Normally deenergized 
relay PM tasks are usually performed much less frequently than normally energized relays.  

Note: If found out of calibration, recalibrate and see if results are satisfactory. If satisfactory 
results are obtained after recalibration, relay use will be continued.  

If recalibration results are not satisfactory (will not calibrate), perform condition based 
replacement (see note that follows). 

2. Replacement strategy 

Normally energized (NE) relay: 

a. If component installation is accessible and thermography would be effective, perform 
thermography at reasonably frequent intervals. 

b. Perform time-based replacements (see note that follows) based on vendor 
recommendations, OE, and/or service life or engineering evaluation and decision-making 
logic (refer to frequency criteria above).  

Normally deenergized (NDE) relay: 

a. Perform time-based replacements (see note that follows) based on temperature of 
installed location, service conditions, duty cycle, and/or OE and decision-making logic 
(this is much less frequently performed than the normally energized relays). 

Note: Document service life obtained, condition, nature of failure, service duty, and 
environmental parameters (especially temperature, radiation, and humidity). 
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If an electrolytic capacitor or other subcomponent is known to significantly limit the life of the 
component, replacement of the subcomponent(s) may be an effective PM strategy. In addition, it 
may be cost effective and/or beneficial to move the relays that are removed on a time-based 
schedule and use them in run-to-failure applications. If installed in similar service duty and 
environments, service life data can be bridged and monitored. 

Noncritical Control Relays 

1. Periodic maintenance  

a. Visual inspection: control, auxiliary, and timing relays 

b. Functional test (as-found condition): control and auxiliary relays 

c. Calibration check (as-found condition): timing relays 

d. Resistance tests (coil and contacts): control and auxiliary relays 

e. Others as applicable based on specific component involved and OE 

Conservative frequency: based on vendor-recommended replacement (including for known aging 
issues) if the relay is safety related or has a known industry issue with relay failures or a 
significant history of performance problems; also based on service conditions, duty cycle, and 
decision-making logic. This is a less conservative frequency (compared to critical relays). 

Less conservative frequency: based on service conditions, duty cycle, and decision-making logic, 
this frequency is a less conservative (longer) frequency (compared to the critical relays’ less 
conservative frequency). A less conservative frequency or population sampling may be used (for 
large populations of relays).  

Note: If found out of calibration, recalibrate and see if results are satisfactory. If satisfactory 
results are obtained after recalibration, relay use will be continued.  

Recalibration results are not satisfactory (will not calibrate), perform condition-based 
replacement (see note that follows). 

2. Replacement strategy 

Normally energized (NE) relay: 

a. If component installation is accessible and thermography would be effective, perform 
thermography at practical intervals (for example, prior to seasonal hot temperatures, once 
per year, or once per fuel cycle). 

b. Perform time-based replacements (see note that follows) based on vendor 
recommendations, OE, and/or service life or engineering evaluation and decision-making 
logic. See frequency discussion earlier; population sampling may be used for large 
populations of noncritical NE relays:  

• Inspect/evaluate components removed from service to determine if aging/degradation 
concerns exist, and/or 

• Install in similar duty and service run-to-failure applications and continue to monitor 
service life 
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Normally deenergized (NDE) relay: 

a. Perform condition-based replacement (see note that follows) if there are any concerns 
related to aging, material, or performance degradation. Population sampling may be used 
for large populations of NDE noncritical relays.  

Note: Document service life obtained, condition, nature of failure, service duty, and 
environmental parameters (especially temperature, radiation, and humidity). 

Run-to-Failure Control Relays 

1. Perform maintenance only if practical and cost effective, for example: 

• It is convenient and effective to perform thermography while in a cabinet or in the area 

• There is an opportunity to use data to adjust PM frequencies (for example, checking 
calibration and performing recalculation functions) 

 
2. Replace as needed (see note below) 

Note: Document service life obtained, condition, nature of failure, service duty, and 
environmental parameters (especially temperature, radiation, and humidity). 
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SUMMARY AND CONCLUSIONS 

Control relays have recently gotten considerable attention in the industry, and both the NRC and 
INPO have focused on relays and electronic components in recent evaluations. The NRC issued 
an OPESS report that discussed these inspections and provided guidance for future inspections. 
PM programs are being evaluated with a focus on how vendor recommendations are addressed 
and the technical justifications/basis for deviations from vendor recommendations. Service life 
analyses and engineering evaluations are being reviewed in detail. These evaluations need to 
address known stressors such as thermal degradation, radiation considerations, normally 
energized state, elevated voltage (dc), high cycling duty, extremely long intervals between 
contact operations with the contacts normally open, and so on.  

Industry efforts related to aging effects currently focus on reporting failures and looking for early 
trends. Beneficial data on service lives achieved on healthy relays have not been captured, 
retrieved, or trended. From data collected via the TAG, there are indications that many relay 
types can perform reliably well beyond the vendor recommended service life; however, we were 
not able to obtain sufficient empirical data to substantiate this. To support determination of 
realistic service lives in the future, it is important that utilities document the following 
information when replacing relays: 

• Service life obtained 

• As-found condition of the relay 

• Service conditions, including cycling and all stressors 

Sufficient data could not be obtained during this project to support a statistically valid analysis 
for relay service life; however, enough data were obtained to support development of some 
observations and drawing some conclusions. The first conclusion is that better data are needed, 
which will require a better data collection tool, better data entry, and the ability for plants to 
access and trend the data easily. EPRI and INPO are working together on this issue as it applies 
to components other than relays.  

Based on data reviewed and discussions with the TAG, the following items were identified as 
warranting more attention. 

Identification of Critical Components 

Utilities need to address subcomponents and electronic parts in panels, cabinets provided with 
major equipment, and skid-mounted equipment that are not identified in the site’s CMMS system 
(that is, have no equipment ID). Some utility preventive maintenance programs have missed 
these relays and components since they did not have a unique equipment ID. Sites should 
reevaluate areas of the plant that have a potential for unidentified subcomponents, including 
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control relays. When identified, these components should be classified for criticality and 
reviewed for PM requirements. In some cases, these subcomponents were determined to be 
SPVs.  

Single-Point Vulnerabilities 

Utilities should reevaluate relays in SPV applications and pursue design or other changes to 
eliminate the SPV risk if practical. The relays that are SPVs should be reviewed to ensure that 
PM is being appropriately performed; thermography should be routinely performed for normally 
energized relays if they are accessible; and time-based replacement tasks should be performed on 
a conservative replacement frequency.   

Chronic Relay Problems 

Relay problems that seem to occur more frequently than expected may indicate a relay 
misapplication. Trends should be reviewed for critical relays to identify potential 
misapplications. Replacement relays should be pursued if equipment reliability is being 
impacted.  

Designated Relay Engineer 

It is recommended that an appropriate individual be designated as the relay engineer. They 
should be engaged in the above activities and track data for calibrations, thermography, 
functional testing, replacements including installation dates, relay time in service, temperatures, 
humidity levels, environmental conditions, as-found relay conditions during maintenance, and so 
on. This type of condition monitoring data is useful in monitoring the relays for degradation. All 
relays removed from the plant—whether from PM, CM, or other maintenance activities—should 
be inspected for their condition and determination of remaining life. This information helps to 
gauge how to adjust the relay program for similar relays in similar conditions. A good relay data 
set and tracking and trending of the data can provide condition monitoring that can support 
extension of relay preventive maintenance tasks.  

Relay Users Group 

TAG members expressed a strong interest in having a Relay Users Group to share information 
on relay issues, best practices, vendor recommendations, operating experience, practices engaged 
to address SPVs, application of new technologies, and so on. Current TAG members are being 
invited to participate in a follow-on project to address protective relays. The TAG can serve this 
purpose in the interim, but this issue needs to be addressed for 2012 and beyond. 

Generic Service Life Analyses 

The TAG agreed that a follow-on project should be initiated to develop generic service life 
analyses. EPRI should coordinate a utility working group approach and engage vendors as 
needed to develop generic analyses and guidance that utilities can use to determine service life 
for individual relays based on their location and service conditions. The following discussion on 
Agastat/Amerace 7000 and E7000 series relay failures provides some insights on the benefits of 
this approach given the lack of empirical data to determine realistic service lives. 
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The Agastat/Amerace 7000 and E7000 relay series failure data indicate: 

• The E7000 series failures are occurring at timeframes from a few months to greater than 30 
years. There was no specific timeframe seen where there was a marked increase in failures 
that would indicate that an end-of-life or wear-out timeframe is being exceeded.  

• The average age at failure for the 7000 series relays is relatively close to the EPIX average 
age of 13.6 years and the TAG data average age of 11.2 years. For the E7000 series, the 
EPIX average age at failure is 14.1 years, and the TAG data average age at failure is 12.1 
years. At the same time, many E7000 series relays are still in service without failure, some 
for greater than 30 years. The story is very similar for the 7000 series relays with the 
difference being a larger percentage of 7000 series relays are higher in age in service without 
failure.  

Based on these observations, the data collected and reviewed do not align with the vendor 10-
year replacement as there are no indications that failures significantly increase after 10 or so 
years of service. Of the 207 E7000 series relays that continue in service without failure, 75% of 
them are 10 years of age or older. For the 7000 series, over 60% of the relays still in service 
without failure are 10 years of age or older. Current replacement intervals provided from the 
TAG member sites for Agastat/Amerace 7000/E7000 series replacement range from 6 years to 
20 years.  

A graded approach to replacement frequencies should be used based on the control relay 
criticality (critical, noncritical, and run to failure) (see Figure 11-1). Normally energized relays in 
critical applications should be monitored with thermography if accessible and effective on a 
monthly or fairly frequent interval. Time-based replacements tasks for critical relays should be 
scheduled.  

From the limited purchasing data obtained and reviewed, it appears that either E7000 relay 
preventive maintenance replacements are increasing or that failures are increasing as the 2010 
purchasing information indicates a significant increase in quantities ordered. This may also be 
due to the recent emphasis on these components. On the other hand, the number of 7000 relays 
being purchased was decreasing, possibly because they are being replaced with E7000 relays.  

To ensure that the critical relays are replaced prior to failure and to have a better understanding 
of the expected service life of these relays, some sites are performing service life analyses or 
engineering evaluations. One such evaluation placed E7000 NE relay replacements at 20 years 
and NDE replacements at 40 years. These evaluations are very specific and take into account the 
service conditions for the relay at the installed location, thermal degradation, radiation, 
environment, and so on. In addition, evaluations should take into account cycling effects and any 
other stressors that might adversely affect aging. For critical relays, this provides some assurance 
that the relay replacement interval is adequate based on the predicted degradation of materials 
and subcomponents. These evaluations are a good way to justify extending PM replacements 
beyond vendor recommendations for critical applications.  
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In addition to the industry best practices included in Section 7 of this report, the following ideas 
could result in significant cost savings: 

• Using population sampling in the relay replacement program for noncritical relay 
applications and making adjustments to PM frequencies based on data and as-found 
conditions 

• Reusing relays removed from critical applications that are in good condition in run-to-failure 
or noncritical applications 

Either of these practices can potentially save money with little risk to the plant. Utilities should 
review the best practices listed in Section 7 and determine if changes are needed in their relay 
programs.  

EPRI and INPO are discussing issues related to data needs and collection that would provide a 
better understanding of equipment reliability and service life, especially for components that can 
not be refurbished and when condition monitoring does not necessarily provide an indication of 
imminent failure.  

Anderson, Chavet, Anderson, Inc. (ACA) has developed a spreadsheet of information that 
contains Part 21, OE, and other information associated with relay model numbers for reference. 
This information is provided in Appendix B for quick reference; however, utilities should refer 
to the original documents for more information and perform searches as needed to identify more 
current data. 
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A  
RELAY SCOPE BREAKDOWN IEEE DESIGNATIONS 

Table  A-1 
Control and timing relay group 

Device Codes 

Control 
and 

Timing 
Relay 

Protective 

3.1.2 Device number 2—time-delay starting or closing relay X   

3.1.3 Device number 3—checking or interlocking relay X   

3.1.5 Device number 5—stopping device X   

3.1.7 Device number 7—rate-of-change relay X   

3.1.30 Device number 30—annunciator relay X   

3.1.42 Device number 42—running circuit breaker X   

3.1.44 Device number 44—unit sequence starting relay X   

3.1.48 Device number 48—incomplete sequence relay X   

3.1.49 Device number 49—machine or transformer thermal relay X   

3.1.53 Device number 53—exciter or dc generator relay X   

3.1.56 Device number 56—field application relay X   

3.1.58 Device number 58—rectification failure relay X   

3.1.62 Device number 62—time-delay stopping or opening relay X   

3.1.69 Device number 69—permissive control device X   

3.1.74 Device number 74—alarm relay X   

3.1.77 Device number 77—telemetering device X   

3.1.79 Device number 79—reclosing relay X   

3.1.82 Device number 82—dc load-measuring reclosing relay X   

3.1.83 Device number 83—automatic selective control or transfer relay X   

3.1.85 Device number 85—carrier or pilot-wire relay X   

3.1.93 Device number 93—field-changing contactor X   

3.1.94 Device number 94—tripping or trip-free relay X   
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A-2 

Table  A-2 
Protective relay group 

Device Codes 

Control 
and 

Timing 
Relay 

Protective 

3.1.21 Device number 21—distance relay  X 

3.1.24 Device number 24—volts per hertz relay  X 

3.1.25 Device number 25—synchronizing or synchronism-check relay  X 

3.1.27 Device number 27—undervoltage relay  X 

3.1.32 Device number 32—directional power relay  X 

3.1.37 Device number 37—undercurrent or underpower relay  X 

3.1.40 Device number 40—field relay  X 

3.1.46 Device number 46—reverse-phase or phase-balance current relay  X 

3.1.47 Device number 47—phase-sequence or phase-balance voltage relay  X 

3.1.50 Device number 50—instantaneous overcurrent relay  X 

3.1.51 Device number 51—ac time overcurrent relay  X 

3.1.55 Device number 55—power factor relay  X 

3.1.59 Device number 59—overvoltage relay  X 

3.1.60 Device number 60—voltage or current balance relay  X 

3.1.63 Device number 63—pressure switch  X 

3.1.64 Device number 64—ground detector relay  X 

3.1.67 Device number 67—ac directional overcurrent relay  X 

3.1.68 Device number 68—blocking or “out-of-step” relay  X 

3.1.76 Device number 76—dc overcurrent relay  X 

3.1.78 Device number 78—phase-angle measuring relay  X 

3.1.81 Device number 81—frequency relay  X 

3.1.86 Device number 86—lockout relay  X 

3.1.87 Device number 87—differential protective relay  X 

3.1.91 Device number 91—voltage directional relay  X 

3.1.92 Device number 92—voltage and power directional relay  X 

0



 

B  
ACA DATA: PART 21 NOTIFICATIONS, VENDOR 
BULLETINS, AND OPERATING EXPERIENCE 

Notes: The Relay Manufacturer Model Table is provided as a link to the file. The data table is 
too large to reproduce in this report. This set of tables contains Part 21, OE, and other 
information associated with relay model numbers for reference. Refer to the original documents 
referenced for more information. 

This relay data set was developed by ACA, Inc. and is provided as part of this report for industry 
use.  
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Relay Table

		MANUFACTURER NAME		MODEL		Manufacturer Code		Vendor Manual Number		Version Number		Vendor Manual Title		Description		Part 21 and IN Notifications		Industry Issues - Information on Specific Relay Model		Additional Comments 1		Additional Comments 2		Model Comments		Obsolescence Issue		Vendor Information on Contacts and Energization		Vendor Recomendaton		Vendor Storage  Recommendations		Electrolytic Capacitor?		Output Contacts Normally Open/Closed		Relay Normally Energized or Deenergized		Vendor  Replacement Needed		Vendor Calibration

		A500        		ASEA ELEC INC - Buchholtz relays supplied by Elektomotoren und Geratebau Barlebon (EMB).								Vendor Manual No Number		Sudden Pressure Relay								No Number		Transformer Protective Relay (Buchholz Principle)		Vendor recommendations for maintenance - Buchholtz relays are relatively insensitive to ambient conditions. As such no maintenance is required. However, the relays should be inspected and functionally tested according to the maintenance instructions of the users. There are different test methods using the test button or using a test pump. CGS is using the test button methodology. No frequency is specified. Note: There is an adjustment for flow sensitivity on these relays, however this is set at the factory and or when received and changes are not needed once set. 		No deviation noted for M1 to M4 relays, or Startup as tehy are functionally tested every 2 years. 

		ABB		GR5

		ABB		ASEA BROWN BOVERI								Vendor Manual 48-065-1K		Sudden Pressure Relay								No Number		Installation, Operation and Maintenance of the Sudden Pressure Relay		Vendor recommendations for maintenance - The operation should be checked when installed and every 6 months or a year afterwards. A field test may be performed with the transformer in service provided the transformer is operating at a positve tank pressure in excess of 3/4 psig. 		Relay testing is performed every 2 years for TR N1/N2 and TR B instead of the 6 months to a year that the vendor recommends. This is justified based on good performance history when tested at 2 years and based on the risk of maintenance errors when performing the field testing on-line.

		ABB (WESTINGHOUSE ELEC NUCLEAR)		CV-7 (1875524 or 1875524A)		W120        		IL 41-201Q		Dec-85		Type CV Voltage Relay (CV-1 through CV-7)		All relays should be periodically inspected and the time of operation should be checked at least once every year or at such other time intervals as may be dictated by experience to be suitable to the particular application. Phantom loads should not be used in testing induction-type relays because of the resulting distorted current wave form which produces an error in timing. All contacts should be periodically cleaned. 		Part 21 Type CV-2 relays were missing a weight assembly that is used in balancing the moving disc. The weight assembly corrects timing inconsistencies which may occur
during a seismic event. 

Type CV-7 Class 1E Part 21 4/2001 - Relays were cracked and/or broken at the base of the plastic pedestal used to mount a plate retaining two telephone relays. Investigation of this defect concluded the cause of failure was "shipping damage." This notification pertains to only those CV-7 relays with two telephone relays assembled to the plate. The affected styles are 1454C77A02, A08, and A11.				None		None

		ABB Brown Boveri		1344D82A12D										Could not locate																				Y

		ABB Brown Boveri		50D ITE50D										Could not locate

		ABB Brown Boveri		CO-9										overcurrent protective relay		IN 94-78 Notification that the possibility that polyvinyl chloride (PVC) insulation, used on electrical wire, may degrade and cause electrical components to fail.  BB/Westinghouse model CO-9, CO-7, KC-4, COM 5, CV-2 and CVE installed overcurrent protective relay failed to operate
during calibration testing.  The relay failed because a green substance from
the internal wiring had coated the instantaneous trip unit. The green substance as a copper chelate of the polyester plasticizer from the PVC insulation on the
internal wire of the relay.  The licensee also found that overheating of the wiring could have caused the release of the plasticizer.  ABB analyzed the substance and also concluded that the green substance was produced when a plasticizer released from the PVC insulation, which had decomposed at high temperatures, oxidized and interacted with the copper. ABB stated that until 1989, Westinghouse manufactured the relays as a joint venture with ABB.  Since 1990, ABB has manufactured the relays and also has labeled the relays according to the period of production.				Before 1977 ABB/Westinghouse supplied only commercial grade relays and used PVC-insulated wire for the internal wiring in each relay manufactured.  From 1977-1992, ABB/Westinghouse supplied commercial grade relays that used PVC insulated wire and safety-related relays that did not use PVC insulated wire.  In November of 1992, ABB/Westinghouse began using wire without PVC insulation for both commercial grade and safety-related relays.  This information is of particular interest to licensees which have ABB/Westinghouse relays, installed in safety-related applications, which were procured from ABB/Westinghouse before 1977 or were procured from ABB/Westinghouse as commercial grade between 1977 and 1992 (and later dedicated by the licensee or other party).  Relays supplied by ABB/Westinghouse as safety-related (available since 1977) were not manufactured with PVC wire.  The four-digit date code typically stamped inside
the latch handle on each relay indicates the month and year of manufacture
(for example, 1192 for November 92). 										Routine Maintenance
All relays should be inspected and checked periodically
to assure proper operation. Generally a visual
inspection should call attention to any noticeable
changes. A minimum suggested check on the relay
system is to close the contacts manually to assure
that the breaker trips and the target drops. Then release
the contacts and observe that the reset is
smooth and positive.
If an additional time check is desired, pass secondary
current through the relay and check the time of
operation. It is preferable to make this at several
times pick-up current at an expected operating point
for the particular application. For the .5 to 2.5 amperes
range CO-5 and CO-6 induction unit use the
alternative test circuit in Figure 3 (page 12) as these
relays are affected by a distorted waveform. With
this connection the 25/5 amperes current transformers
should be worked well below the knee of the saturation
(i.e. use 10L50 or better).
All contacts should be periodically cleaned. A contact
burnisher #182A836H01 is recommended for
this purpose. The use of abrasive material for cleaning
contacts is not recommended because of the
danger of embedding small particles in the face of
the soft silver and thus impairing the contact.												Use the following procedure for calibrating the relay
if the relay has been taken apart for repairs or the adjustments
disturbed. This procedure should not be
used until it is apparent that the relay is not in proper
working order. (See “Performance Check”).

		ABB Brown Boveri		GR5 		AA52		202K9641-UL						Ground Fault Relay																No routine maintenance is recommended. Follow test instructions to verify that the relay is in proper workign order. 		Store in clean dry area								NPMR		No frequency is specified, but there is a PB for testing on drawout models and test instructions.

		ABB Brown Boveri		KF - See Data Sheet on file										The type KF relay is a high-speed under-frequency relay which provides rapid sensing of system overload so that excessive load can be shed. It is particularly suitable for relatively isolated areas where a severe overload (i.e., more than 50%) could occur due to a tie-line trip. 
						The relay should be preheated for 1 hour with 120
volts and rated frequency before calibration is
attempted. A source of variable frequency is required
and should be connected to terminals 8 and 9 of the
relay.
Set the source frequency to 59.5 hertz and adjust the
frequency adjusting screws (See Figure 1) until the
cylinder unit contact closes to the left. Reduce voltage
to 40 volts and raise frequency to 59.57 hertz.
Adjust control spring so that cylinder unit contact just
closes tot he left. Raise voltage to 120 volts and
recheck 59.5 settings. Adjust frequency adjusting
screws if necessary. Recheck 40 volt setting, it
should be between 59.56 and 59.58 hertz. Repeat
above procedure if necessary until relay contacts are
made between t he frequency limits.				The relay is set for trip frequency by means of the
reactor adjusting screws. The relays are calibrated to
trip at 1/2 hertz below rated frequency unless otherwise
specified. Turning either of the adjusting screws
in a clockwise direction decreases the frequency at
which the relay trips. The rate of change of frequency
at which the relay trips. The rate of change of frequency
per second versus hertz below trip frequency
at contact closure				DC Operation
Energize terminals 10 and 4 with rated dc voltage.
Place switch across KF relay contacts.
Closing the switch will now energize the timing
circuit. The time delay obtained from the telephone
relay should be 6 cycles. The timer can be
set to provide up to 30 cycles delay by adjusting
the rheostat located on the relay sub base.  All relays should be inspected and checked periodically
to assure proper operation. Generally a visual
inspection should call attention to any noticeable
changes. A minimum suggested check on the relay
system is to close the contacts manually to assure
that the breaker trips and the target drops. Then
release the contacts and observe that the reset is
smooth and positive.		The KF relay operates to close its contacts when the
applied source frequency is below a preset value.
The operating characteristic curves for the various
auxiliary time delay settings for changing frequency
conditions                             All relays should be inspected and checked periodically
to assure proper operation. Generally a visual
inspection should call attention to any noticeable
changes. A minimum suggested check on the relay
system is to close the contacts manually to assure
that the breaker trips and the target drops. Then
release the contacts and observe that the reset is
smooth and positive.										Repair work can be done most satisfactorily at the
factory. However, interchangeable parts can be furnished
to the customers who are equipped for doing
repair work

		ABB Brown Boveri		RXMA - dust tight cover design										 Types RXMA 1, RXMA 2 and RXMM 1 are
used as position repeat relays, as interposing
relays in control equipment and as output
relay in protection relays.						Each relay has a dust-tight cover, except the
RXMS variants A and E, and is intended to
be mounted on a terminal base. Terminal
bases are available in four sizes. The relays
are fixed to the terminal bases with two or
four Phillips No. 2 cross-head screws. Each
relay cover has a hole covered by a removable
plastic plug with the exception of RXME 18,
RXSF 1 and RXMT 1. Through the hole the
armature of the relay can be activated. Relays
with indicating flags have a resetting knob
accessed from the outside of the cover.		RXMA 1 and RXMA 2 have one, two or
three sets of contact stacks. The system voltage across one stack of contacts must not
exceed 300 V dc or 250 V ac. The corresponding voltage between contact stacks
must not exceed 600 V dc or 500 V ac.		This relay is designed for dc supply. The outstanding features of this relay are its low power consumption and long mechanical life.    A few variants of RXMA 1 is ac operated
with a valid frequency between 50-60 Hz and rated voltage of 115 or 230 V. A half-wave rectifier is built in, connected in parallel across the coil.                		 		The relays are intended for installations
where high operating requirements exist, on
operating time, contact rating (heavy breaking
duty) or else where normal relays of
industrial type are not suitable.
The relays are especially suitable in protection
and control circuits. Models exist that are
very suitable for high corrosive atmosphere or
seismic areas. Tripping, interblocking and
multiplying functions are easily achieved
with single relays or combinations of relays.
Special requirements can be met by using
different contact types, twin contacts, bridge
contacts or dry-reed contacts.

		ABB Brown Boveri		RXMB-1 -dust tight cover design - relay consists mainly of a terminal plate
with contact pins, a printed circuit board
assembly with card-relays and a protective
cover. The card-relays are high quality
products to guarantee their intended function
and a long mechanical life.										 Normally a NC contact of RXMB 1 is used for alarm.
Depending on the DC-voltage level, the following relays and external resistors
should be used:
DC-voltage RXMB 1 (order no) External Resistor R
resistance in ohm
24 V 1MRK 001107-AD 270
48 V 1MRK 001107-AH 1000
110 – 125 V 1MRK 001107-DN 5600
220 – 250 V 1MRK 001107-DS 10000 *
* Can be two 5600-ohm (5 W) resistors connected in series.
1MRK3-366								Supervision of a trip circuit, including the trip coil, can be achieved by adding a
standard drop-out delayed auxiliary relay to the protection scheme.		 The external resistor R is used to ensure as small current will flow and keep the
RXMB 1 supervision relay picked-up when the breaker is open. The resistance of
the resistor is adapted to not cause an unnecessary circuit breaker operation. It is
preferably located close to the circuit breaker auxiliary contacts. The resistor shall
be able to withstand 5 W power dissipation continuously.		 		In normal fault free operation the trip circuit supervision relay RXMB 1 will be
continuously picked-up. If any interruption of the trip circuit occurs, the RXMB 1
relay will drop-out after a time delay and give an alarm.		The drop-out delayed variant of COMBIFLEX relay RXMB 1 (1MRK 001107-XX)
is connected in parallel to the trip contact(s) of the protection relay(s), as shown
in the figure below. The drop-out time delay is 0,8 s or more, in order to not give a
signal during normal fault clearance, when the trip contact is closed.

		ABB Brown Boveri		RXMH - dust tight cover design - (dry-reed relays)										 Type RXMH 2 is used when many heavy
duty contacts are required. It can be provided
with an operating flag indicator, as an option.										 Type RXMH 2 is used when many heavy
duty contacts are required. It can be provided
with an operating flag indicator, as an option.and remains visible after drop-out. The flag is
manually reset by means of a resetting knob
in the cover. For checking the operation the
relay has a push-button which is accessible
through a hole in the cover.
The relay occupies two seats.		 				Relays with single contacts
(dry-reed relays)
In certain cases auxiliary relays are used in a
highly corrosive atmosphere or under other
conditions where special contacts are
required, e.g. for low voltages and currents
such as in automatic control circuits with
static components. For such applications,
auxiliary relays with built-in special contacts,
e.g. dry-reed elements should be used.
A dry-reed element has one fixed and one
moving contact of magnetic material. If the
coil, which encircles a dry-reed element with
a make contact, is energized, magnetic flux
flows through the contact which then closes.
When the coil is de-energized the contact
opens.
In dry-reed relays with break contacts the coil
also encircles a permanent magnet of which
the flux holds the contact closed. When the
coil is energized the flux of the permanent
magnet is counter-balanced and the contact
opens. When the coil is de-energized the contact
is reclosed by the permanent magnet.
This implies that dry-reed relays with break
contacts are dependent on polarity, and the
coil must be connected in accordance with the
symbols in the ordering table.										RXMH 2 with red flag and resetting knob
Ordering No. for desired relay according to the table above + RK 223 900-XA

		ABB Brown Boveri		RXMK-1 -dust tight cover design																RXMK-1 sticking between armature parts due to build up of residue				 						RXMB 1 variant E can replace RXMK but
contact data is different.

		ABB COMBUSTION ENG		2001731-001-GR2		AB07		NA		NA		ABB Combustion Engineering Instruction Manual for Oscillation Power Range Monitor OPRM		OPRM Unit trip and annunciator relays are cable connected to OPRM units. Could not find any vendor recommendations for maintenance on these relays. However, the OPRM system provides for a constant self checking loop that checks the wrap-back to ensure relay driver output operation. 		None				None		None								OPRM Unit trip and annunciator relays are cable connected to OPRM units. Could not find any vendor recommendations for maintenance on these relays. However, the OPRM system provides for a constant self checking loop that checks the wrap-back to ensure relay driver output operation. 

		ABB COMBUSTION ENG		See 2001731-001-GR2		AB07		See 2001731-001-GR2		See 2001731-001-GR2		See 2001731-001-GR2		See 2001731-001-GR2						See 2001731-001-GR2		See 2001731-001-GR2								See 2001731-001-GR2

		ABB COMBUSTION ENG		See 2001731-001-GR2		AB07		See 2001731-001-GR2		See 2001731-001-GR2		See 2001731-001-GR2		See 2001731-001-GR2																See 2001731-001-GR2

		ABB Inc.		KLF/KLF-1 Relay												Part 21 May 16, 2003 During the seismic testing of three KLF relays a structural deviation was realized. The
deviation was initially communicated July, 2002 and considered to be a potential defect
October, 2002.
A design change was proposed based on the initial communication, and implemented after
seismic testing proved t provided the structural integrity needed. The change involves the
addition of a latch to the relay frame.
Further testing of the KLF relays resulted in a ZPA rating of 3.1 g whereas our original seismic
testing resulted in a ZPA rating of 4.6g.
A modification (latch) kit has been developed and is being provided to our customers that our
records indicate have purchased the KLF or the KLF-1 type relay. We are also providing our
customers with a copy of the test curves and are requesting a response as to whether the
3.1g rating is acceptable for their application. A replacement type 40 Circuit Shield with a
ZPA rating of 6.Og will be offered where the 3.1g is not acceptable.

		ABB Inc.		59 D/H Overvoltage Relay (411Cxxxx)												Part 21 - 7/9/2008 ABB Upon testing
the relay to C37.90.1 -1989, the relay misoperated while injecting transient signal on the
unit's control power.
Root cause analysis revealed the 59 D/H has insufficient transient protection on control
power inputs. During testing to C37.90.1 -1974, transients present on the control power
activated the trip contact or target indicator.
ABB Inc. developed a corrective action plan that addressed the following:
1. Designed a modification that would allow the relay to meet the standard C37.90.1
-1974. An addition of two capacitors from control power inputs to earth ground
improves transient suppression which allows the relay to pass C37.90.1 -1974 and
C37.90.1 - 1989.
ABB In~c. has no record of any false trip or misoperation as a result of this issue ABB recommends:
Return affected 59 D/H (411 Cxxxx) units to the factory for upgrade. The unit will be
recertified at this time as well.

		ABB Inc.		TD-5										Class 1 Type		Part 21 Feb. 24, 2003 The initial test results for the type TD-5 relay as reported to us was that the telephone (T)
relay normally open contacts passed at the table shaker testing limit of 5.6g and the normally
closed contacts passed at 2.3g. Further evaluation was performed as our original ZPA rating
for the type TD-5 relay was 8.0g. It was not until December, 2002 that we had concluded the
TD-5
relay contained a potential defect with regards to the telephone (T) relay normally closed
contacts.
The type TD-5 relay has since been re-designed and it has been re-designed and it has been reported to us that is qualified at the table shaker testing limit of 5.6g. for all contacts.

		ABB POWER T&D CO INC		1E Class Relays										ZPA (Zero-Period Acceleration)		Part 21 1996-62-2 Potential deviations in qualification documentation for class 1E Relays, After evaluation, a report was submitted stating in our judement, there was no impact on the COM-5 relays being supplied.		Part 21 1997-29-1 April 22, 1997 Typographical errors found in the March 28, 1997 letter with reference to revised ZPA ratings. For the relay type SDF-1, the correct ZPA rating should be 4.2 not 8.0

		ABB POWER T&D CO INC		COV-8												Part 21 1 E Type COV-8 and COV-9 Relays During seismic testing which was report on 10/1/2002, a structural deviation was realized.  The switchjaw pedestal to which it was mounted.  Adesign change has been implemented and retesting has confirmed correction of the potential problem. A modification kit has been developed and is be offered to customers that has purchased the COV-8 or the COV-9 Type Relays.

		ABB POWER T&D CO INC		CVE-1 Class 1E Relay										DC Telephone Relays for repair of the AC telephone Relays V1 and V2		Part 21 1996-19-0 January 25, 1996 During inspection, it was found that the tape
on the dc telephone relay coil was discolored. ABB and the telephone
relay manufacturer conducted an investigation of the telephone relay. At
a nominal voltage of 125 Vdc, the telephone relay dissipates 3.125 watts.
At the upper limit voltage of 140 Vdc, the telephone relay dissipates
3.92 watts. The manufacturer's rating of the telephone relay is 4.3
watts, continuously energized. The telephone relay is used as an output
trip device and is normally intermittently energized. Some applications
cause the telephone relay to be continuously energized, which would
accelerate a discolored tape condition. The investigation of this
returned CVE-1 relay revealed that the telephone relay was fully operational and that the operating conditions were within the design
specifications.
On December 27, 1995 a type COV-8 relay and on January 4, 1996 a type
CVE-1 relay were returned for discolored and failed dc telephone relays.
As previously determined, the telephone relay's operating conditions were
within their design specifications. However, due to these failures we
have concluded that this is a potential defect per 10CFR Part 21. ABB
has taken action to improve the design of the telephone relay and related
circuitry. Effective November 1, 1995, a new telephone relay with a
higher thermal rated wire and tape is being used, and a current limiting
resistor has been added.

		ABB POWER T&D CO INC		CVQ Relay 1E Class												Part 21 1997-69-0 September 4, 1997 a potential defect on the Class 1E type
CVQ relay, style numbers 1339D96A01 and 1339D96A02.
This defect consists of a potential cracked contact block on the polar
element assembly. The crack may cause a short between the contact and
the frame of the polar element. The crack may be caused by the excessive
length of the screw that retains the contact block to the polar element
frame.
The solution to the problem is to add a flat washer to the assembly in
order to relieve any possible stress.

		ABB POWER T&D CO INC		Type 51's and 87T Defective Tap Block												Part 21 1995-18-4 July 19, 1995 To report a potential problem with type 51's and 87T relays.  This problem is limited to catalog number series 443/423/223 and type 87T relay catalog number series 419T/219T manufactured during the 5/1/94 through 6/15/95 time frame.  The potential problem has been indentified as a defective Tap Block.  The Tap block is designed to revert tot he highest tap rating when the tap pin is removed, A small percentage of these tap blocks weere found to be defective from our supplier, when the tap pin is remvoed the tap block will open circuit the transformer circuit.   

		ABB POWER T&D CO INC/AA52		27N                      												Part 21 Notice September 1992 10CFR  - A group o f ABB type 27N Undervoltage Relays have been subjected t o an i r r a d i a t i o n t e s t program by an independant engineering company. Degradation was found a t l e v e l s s i g n i f i c a n t l y below the those stated i n the IEEE 323 Q u a l i f i c a t i o n Report supplied by ABB. ABB recommends t h a t a l l users review a p p l i c a t i o n s r e q u i r i n g exposures
greater than 1E03 rads T.I.D. f o r type 27NUndervoltage Relays w i t h the time
delay f u n c t i o n option, and greater than 5E04 rads f o r the instantaneous
models .		Part 21 August 10,2000 Defective Siemens output interface relays for ABB Type 27N, 87B, 81, 47H and 50D Protective Relays.notified the NRC that a piece part (small double pole, double throw      
output relay) on some of ABB's protective relay assemblies was defective.
The ABB protective relays employ a solid state electronic sensing unit in
combination with an electro-mechanical output relay to provide the       
interface with external control circuitry. The output interface relay    
(part number RTE24048) is made by Siemens. The defect is the epoxy seal  
on the underside of the relay housing. The Siemens relay is intended to  I17
be a sealed unit, such that when ABB performs the wave soldering and     
washing process during assembly of the protective relay unit, no water is
introduced into the internals of the Siemens relay. However, ABB         
discovered that 19 of 67 relays failed during testing.  ABB contacted Siemens and found that there was a problem with the epoxy  
seals on relays with a date code prior to the 10th week of 2000. The     
Siemens relays were manufactured in Austria using a one-step epoxy       
sealant. Two possible failure mechanisms were identified: (1) an         
insufficient amount of epoxy may have been applied, and (2) the          
ultraviolet light method of curing the epoxy may not be effective in     
assuring a complete seal during the wave solder and washing process.     
                                                                         
Water intrusion into the Siemens relay can result in (1) corrosion of the
armature, causing it to stick and hold the normally open contacts in the 
closed position, or (2) the contacts may become corroded and experience  
either intermittent contact or no contact operation.                     
                                                                         
ABB has identified all customers who procured the protective relay units 
as 1E nuclear safety-related equipment. The plants affected are Oyster   
Creek Nuclear Station, Peach Bottom Atomic Power Station, Limerick       
Generating Station, and Perry Nuclear Power Plant. ABB has informed these
customers of the defective Siemens relays and recommended that the ABB   
protective relay units be returned to the Allentown, Pennsylvania        
facility for replacement of the Siemens relays with those of another     
approved manufacturer. In addition, ABB has issued a Product Advisory    
Recall letter to customers who may have received the affected product for
non-safety applications.                                                 
                 
		Contain PCBs with Capacitors and resistors on them. 

No routine maintenance i s required on these relays. Follow t e s t i n s t r u c t i o n s t o
v e r i f y t h a t the relay i s i n proper working order. Test instructions and calibration of pickup, dropout and time delay can be performed. 

High p o t e n t i a l t e s t s are not recommended. A hi-pot t e s t was performed a t the factory
before shipping.



		ABB POWER T&D CO INC/AA52		C011                     

		ABB POWER T&D CO INC/AA52		27N                      		AD27        		I.B. 7.4.1.7-7		E		ABB Instructions				Part 21 September 1992 - ABB recommends users review applications requiring exposures greater than 1E03 rads T.I.D. for type 27N Undervoltage Relays with the time delay function option, and greater than 5E04 rads for the instantaneous models.
IN 95-05 - Test equipment harmonics could result in undervoltage
relay actuation settings that are out of tolerance. Relay operating point influenced by the polarity of the lead wires from the voltage test source producing the sinusoidal voltage signal. Test source was verified, using an oscilloscope, as having a distortion on the positive side of the single-phase 120-Vac sine wave. A previous Part 21 in 1992, stated relay time delay circuit could fail to initiate appropriate time delay when exposed to radiation levels between 22.5 and 45 Gray (Gy) (2.25E03 and 4.5E03 rad). In addition, ABB indicated that the harmonic filter option could cause the pickup/dropout operating points to shift high at radiation levels above those affecting the time delay, but below 630 Gy (6.3E04 rad). The licensee modified the 27N relays in accordance with instructions of manufacturer to remove the harmonic filter and time delay components. 

				The licensee is now replacing the 27N relays with 27N-R relays for second-level undervoltage protection. The 27N-R relay is equipped with radiation-resistant harmonic filter and time delay circuitry.

Contain PCBs with Capacitors and resistors on them. 

No routine maintenance I s required on these relays. Follow testing instructions to verify that the relay is in proper working order. Test instructions and calibration of pickup, dropout and time delay can be performed. 

High potential tests are not recommended. A hi-pot test was performed at the factory before shipping.		None

		ABB POWER T&D CO INC/AA52		C011                     		AD27        		41-100K		Jul-99		ABB Instructions CO (HI-LO) Overcurrent Relays		Extremely Inverse Time Overcurrent Relay. Manufacturer recommendations. The proper adjustments to insure correct operation of this relay have been made at the factory. Upon receipt of the relay no customer adjustments. Maintenance Recommended - All relays should be inspected and checked periodically to assure proper operation. Generally a visual inspection should call attention to any noticeable changes. A minimum suggested check on the relay system is to close the contacts manually to assure that the breaker trips and the target drops. Then release the contacts and observe that the reset is smooth and positive. If an additional time check is desired, pass secondary current through the relay and check the time of operation. It is preferable to make this at several times pick-up current at an expected operating point for the particular application.  All contacts should be periodically cleaned. A contact burnisher #182A836H01 is recommended. Use the following procedure for calibrating the relay if the relay has been taken apart for repairs or the adjustments disturbed. This should not be used until the relay is not in proper working order. (See “Performance Check”).

		Part 21 notification 5/2004- ABB Class I E type CO and COM Relays. Heat deformed sleeving on the IIT unit tap screws. The results of investigation concluded the probable cause for the deformation of the sleeving was the generation of excessive heat as a result of the tap screw being loose. Several combined manufacturing process outputs which when combined with one or more external factors, i.e. ambient temperature and ac current flow, provides for the potential for movement of the molded insert to which the tap screw mates. Movement of the insert in turn would cause loosening of the tap screw, subsequent generation of excessive heat and the deformation of the tap screw sleeving. Potentially affected relays were manufactured between July 1,1998 and December20, 2003.				None		None

		ADAMS & WESTLAKE CO												Could Not Locate

		AESA Brown Boveri		COM-5 Class 1E Relays												Part 21 1996-62-0 7/15/1996 "ON MAY 6-7, YANKEE ATOMIC ENERGY COMPANY CONDUCTED SURVEILLANCE
AUDIT 96-066 AT ABB POWER T&D COMPANY INC. - RELAY DIVISION,
CORAL SPRINGS, FL. THIS AUDIT RESULTED IN A FINDING AND
RECOMMENDATION TO INITIATE AN EVALUATION OF QUALIFICATION
DOCUMENTATION, AND TO DETERMINE ITS IMPACT ON COM-5 CLASS 1E
RELAYS, PER 10 CFR PART 21. AFTER EVALUATION, A REPORT WAS
SUBMITTED TO YANKEE ATOMIC JUNE 11, 1996 IDENTIFYING CORRECTIVE
ACTIONS THAT HAD BEEN TAKEN AND STATING THAT, IN OUR JUDGMENT,
THERE WAS NO IMPACT ON THE COM-5 RELAYS BEING SUPPLIED.
"A FOLLOWUP VISIT BY YANKEE ATOMIC TOOK PLACE ON JULY 9-10, 1996,
TO REVIEW THESE CORRECTIVE ACTIONS. AS A RESULT OF FURTHER
DISCUSSIONS, YANKEE ATOMIC DETERMINED THAT THE QUALIFICATION
DOCUMENTATION FOR THE COM-5 RELAY, AS WELL AS THE CRN-1 AND CVE-1
RELAYS, WAS NOT SUFFICIENT. IN ADDITION, INCONSISTENCIES IN ZPA
RATINGS WERE FOUND.

		AGASTAT RELAY CO		2412										2412												2400 Series Obsolete

		AGASTAT RELAY CO		2414										2414												2401 Series Obsolete

		AGASTAT RELAY CO		2422										2422												2402 Series Obsolete

		AGASTAT RELAY CO		2424										2424												2403 Series Obsolete

		AGASTAT RELAY CO		7011										7011												2404 Series Obsolete		The E7000 Series relay must be mounted in
the vertical position. All performance
specifications of these units are valid only
when they are mounted in this manner.
A bracket for mounting the device and the
screws and lockwashers required to attach it
to the relay are supplied with each unit. Four
#8—32 tapped holes are provided in the rear
of the device for attaching the mounting
bracket, or for mounting the relay directly to a
panel, from the rear.				 		Hostile Environment
Since the timing relays are intended for use in
auxiliary and control buildings, and not in the
reactor containment areas, a hostile environment
test was performed in place of the Loss of
Coolant Accident (LOCA) test. Relays were
subjected to combination extreme temperature/
humidity plus under/over voltage testing to prove
their ability to function under adverse conditions
even after having undergone all the previous
aging simulation and seismic testing. The devices
were operated at minimum and maximum voltage
extremes: 85 and 120 percent of rated voltage for
AC units, and 80 and 120 percent of rated voltage
for DC units, with temperatures ranging from
40°F to 172°F at 95 percent relative humidity.		 		Repeat Accuracy
Repeat accuracy at any fixed temperature is
defined as:
*The repeat accuracy deviation (AR) of a timedelay
relay is a measure of the maximum
deviation in the time-delay that will be
experienced in successive operations at any
particular time setting of the relay and for any
particular operating voltage or current.
Repeat accuracy is obtained from the following
formula:
AR = ± 100 (T1 - T2)
(T1 + T2)
Where —
T1 = Maximum time delay.
T2 = Minimum time delay.
*NEMA part ICS 2-218.02
Repeat accuracy at any fixed temperature is ± 10%
of setting.
The first time delay afforded by units with H (3
to 30 minutes) and I (6 to 60 minutes) time
ranges may be up to 15% longer than subsequent
delays, due to coil temperature rise.
Dial calibration error is not included in the
repeat accuracy specification above.

		AGASTAT RELAY CO		7012 - Time Delay										In order to satisfy the growing need for electrical
control components suitable for class 1E service
in nuclear power generating stations, AGASTAT®
timing relays have been tested for three
applications. These E7000 Series
electropneumatic devices have demonstrated
compliance with the requirements of IEEE
Standards 323-1974 (Standard for Qualifying
Class 1E Equipment for Nuclear Power Generating
Stations) and IEEE Standard 344-1975 (Seismic
Qualifications for Nuclear Power Generating
Stations). Testing was also referenced to
ANSI/IEEE C37.98 (formerly IEEE Standard 501-
1978, Standard for Seismic Testing of Relays).
The present E7000 Series design has evolved
over 40 years of continual field use in a wider
range of industrial applications. On-Delay, Off-
Delay and Four-Pole versions are available for
use with a choice of 23 coil voltages, as well as
time-calibrated delay adjustment to as long as
60 minutes.						Test Procedure
AGASTAT® timing relay Models E7012, E7022,
E7014 and E7024 were tested in accordance with
the requirements of IEEE STD. 323-1974
(Standard for Qualifying Class 1E Equipment for
Nuclear Power Generating Stations), IEEE STD.
344-1975 (Seismic Qualification for Nuclear
Power Generating Stations) and referenced to
ANSI/EEE C37.98 (formerly IEEE Standard 501-
1978, Standard for Seismic Testing of Relays).
The relays were tested according to parameters
which, in practice, should encompass the
majority of applications. Documented data applies
to timing relays which were mounted on rigid test
fixtures. The following descriptions of the tests
performed are presented in their actual sequence.		Delay on Pickup		On-delay
models provide a delay period on energization, at
the end of which the switch transfers the load
from one set of contacts to another. Deenergizing
the unit during the delay period
immediately recycles the unit, readying it for
another full delay period on reenergization								  		Hostile Environment
Since the timing relays are intended for use in
auxiliary and control buildings, and not in the
reactor containment areas, a hostile environment
test was performed in place of the Loss of
Coolant Accident (LOCA) test. Relays were
subjected to combination extreme temperature/
humidity plus under/over voltage testing to prove
their ability to function under adverse conditions
even after having undergone all the previous
aging simulation and seismic testing. The devices
were operated at minimum and maximum voltage
extremes: 85 and 120 percent of rated voltage for
AC units, and 80 and 120 percent of rated voltage
for DC units, with temperatures ranging from
40°F to 172°F at 95 percent relative humidity.		 		Repeat Accuracy
Repeat accuracy at any fixed temperature is
defined as:
*The repeat accuracy deviation (AR) of a timedelay
relay is a measure of the maximum
deviation in the time-delay that will be
experienced in successive operations at any
particular time setting of the relay and for any
particular operating voltage or current.
Repeat accuracy is obtained from the following
formula:
AR = ± 100 (T1 - T2)
(T1 + T2)
Where —
T1 = Maximum time delay.
T2 = Minimum time delay.
*NEMA part ICS 2-218.02
Repeat accuracy at any fixed temperature is ± 10%
of setting.
The first time delay afforded by units with H (3
to 30 minutes) and I (6 to 60 minutes) time
ranges may be up to 15% longer than subsequent
delays, due to coil temperature rise.
Dial calibration error is not included in the
repeat accuracy specification above.

		AGASTAT RELAY CO		7022 - Time Delay										In order to satisfy the growing need for electrical
control components suitable for class 1E service
in nuclear power generating stations, AGASTAT®
timing relays have been tested for three
applications. These E7000 Series
electropneumatic devices have demonstrated
compliance with the requirements of IEEE
Standards 323-1974 (Standard for Qualifying
Class 1E Equipment for Nuclear Power Generating
Stations) and IEEE Standard 344-1975 (Seismic
Qualifications for Nuclear Power Generating
Stations). Testing was also referenced to
ANSI/IEEE C37.98 (formerly IEEE Standard 501-
1978, Standard for Seismic Testing of Relays).
The present E7000 Series design has evolved
over 40 years of continual field use in a wider
range of industrial applications. On-Delay, Off-
Delay and Four-Pole versions are available for
use with a choice of 23 coil voltages, as well as
time-calibrated delay adjustment to as long as
60 minutes.						Test Procedure
AGASTAT® timing relay Models E7012, E7022,
E7014 and E7024 were tested in accordance with
the requirements of IEEE STD. 323-1974
(Standard for Qualifying Class 1E Equipment for
Nuclear Power Generating Stations), IEEE STD.
344-1975 (Seismic Qualification for Nuclear
Power Generating Stations) and referenced to
ANSI/EEE C37.98 (formerly IEEE Standard 501-
1978, Standard for Seismic Testing of Relays).
The relays were tested according to parameters
which, in practice, should encompass the
majority of applications. Documented data applies
to timing relays which were mounted on rigid test
fixtures. The following descriptions of the tests
performed are presented in their actual sequence.		Delay on dropout  Calibrate Timing Head		Off-delay models the switch transfers the
load immediately upon energization, and the delay
period does not begin until the unit is
deenergized. At the end of the delay period the
switch returns to its original position.
Reenergizing the unit during the delay period
immediately resets the timing, readying it for
another full delay period on deenergization. No
power is required during the timing period.				The E7000 Series relay must be mounted in
the vertical position. All performance
specifications of these units are valid only
when they are mounted in this manner.
A bracket for mounting the device and the
screws and lockwashers required to attach it
to the relay are supplied with each unit. Four
#8—32 tapped holes are provided in the rear
of the device for attaching the mounting
bracket, or for mounting the relay directly to a
panel, from the rear.				 		Hostile Environment
Since the timing relays are intended for use in
auxiliary and control buildings, and not in the
reactor containment areas, a hostile environment
test was performed in place of the Loss of
Coolant Accident (LOCA) test. Relays were
subjected to combination extreme temperature/
humidity plus under/over voltage testing to prove
their ability to function under adverse conditions
even after having undergone all the previous
aging simulation and seismic testing. The devices
were operated at minimum and maximum voltage
extremes: 85 and 120 percent of rated voltage for
AC units, and 80 and 120 percent of rated voltage
for DC units, with temperatures ranging from
40°F to 172°F at 95 percent relative humidity.		 		Repeat Accuracy
Repeat accuracy at any fixed temperature is
defined as:
*The repeat accuracy deviation (AR) of a timedelay
relay is a measure of the maximum
deviation in the time-delay that will be
experienced in successive operations at any
particular time setting of the relay and for any
particular operating voltage or current.
Repeat accuracy is obtained from the following
formula:
AR = ± 100 (T1 - T2)
(T1 + T2)
Where —
T1 = Maximum time delay.
T2 = Minimum time delay.
*NEMA part ICS 2-218.02
Repeat accuracy at any fixed temperature is ± 10%
of setting.
The first time delay afforded by units with H (3
to 30 minutes) and I (6 to 60 minutes) time
ranges may be up to 15% longer than subsequent
delays, due to coil temperature rise.
Dial calibration error is not included in the
repeat accuracy specification above.

		AGASTAT RELAY CO		7024 - Time Delay										Four Pole Models, E7014, E7024.
With the addition of an extra switch block at the
bottom of the basic units, this version of the
E7000 Series offers four pole switch capacity
with simultaneous timing or two-step timing. The
two-step operation is achieved by factory
adjustment to your specifications.						Test Procedure
AGASTAT® timing relay Models E7012, E7022,
E7014 and E7024 were tested in accordance with
the requirements of IEEE STD. 323-1974
(Standard for Qualifying Class 1E Equipment for
Nuclear Power Generating Stations), IEEE STD.
344-1975 (Seismic Qualification for Nuclear
Power Generating Stations) and referenced to
ANSI/EEE C37.98 (formerly IEEE Standard 501-
1978, Standard for Seismic Testing of Relays).
The relays were tested according to parameters
which, in practice, should encompass the
majority of applications. Documented data applies
to timing relays which were mounted on rigid test
fixtures. The following descriptions of the tests
performed are presented in their actual sequence.												 		Hostile Environment
Since the timing relays are intended for use in
auxiliary and control buildings, and not in the
reactor containment areas, a hostile environment
test was performed in place of the Loss of
Coolant Accident (LOCA) test. Relays were
subjected to combination extreme temperature/
humidity plus under/over voltage testing to prove
their ability to function under adverse conditions
even after having undergone all the previous
aging simulation and seismic testing. The devices
were operated at minimum and maximum voltage
extremes: 85 and 120 percent of rated voltage for
AC units, and 80 and 120 percent of rated voltage
for DC units, with temperatures ranging from
40°F to 172°F at 95 percent relative humidity.		 		Repeat Accuracy
Repeat accuracy at any fixed temperature is
defined as:
*The repeat accuracy deviation (AR) of a timedelay
relay is a measure of the maximum
deviation in the time-delay that will be
experienced in successive operations at any
particular time setting of the relay and for any
particular operating voltage or current.
Repeat accuracy is obtained from the following
formula:
AR = ± 100 (T1 - T2)
(T1 + T2)
Where —
T1 = Maximum time delay.
T2 = Minimum time delay.
*NEMA part ICS 2-218.02
Repeat accuracy at any fixed temperature is ± 10%
of setting.
The first time delay afforded by units with H (3
to 30 minutes) and I (6 to 60 minutes) time
ranges may be up to 15% longer than subsequent
delays, due to coil temperature rise.
Dial calibration error is not included in the
repeat accuracy specification above.

		AGASTAT RELAY CO		2400 Series										2400 Series is obsolete

																		 		Hostile Environment
Since the timing relays are intended for use in
auxiliary and control buildings, and not in the
reactor containment areas, a hostile environment
test was performed in place of the Loss of
Coolant Accident (LOCA) test. Relays were
subjected to combination extreme temperature/
humidity plus under/over voltage testing to prove
their ability to function under adverse conditions
even after having undergone all the previous
aging simulation and seismic testing. The devices
were operated at minimum and maximum voltage
extremes: 85 and 120 percent of rated voltage for
AC units, and 80 and 120 percent of rated voltage
for DC units, with temperatures ranging from
40°F to 172°F at 95 percent relative humidity.

		AGASTAT RELAY CO		2412PE										2400 Series is obsolete

																 				N

		AGASTAT RELAY CO		2414AC										2400 Series is obsolete



		AGASTAT RELAY CO		2422PB										2400 Series is obsolete

																				N

		AGASTAT RELAY CO		7000 Series												(NRC Information Notice 92-77) The Agastat relays were found not to have the repeat accuracy needed to meet the Tech Spec requirements 
0 CFR 21 9409427 Amerace/Agastat E7000 Relay Contact rating.  A design deficiency was discovered by during dedication testing of Agastat E7000 timing relays.  The testing found that relay contacts were not capable of interrupting 1 ampere load at 125 VDC as stated in the manufacturer's design specifications.

Amerace 940610,  Agastat Relays Qualified Life: Class 1E Agastat E7000 timing relays and EGP, EML and ETR control relays are only qualified for 10 years from the manufacture date in a normally de-energized condition. Vendor literature for Agastat relays identify a qualified service life of 10 years or 25,000 cycles whichever occurs first. The evaluation performed at some utilities indicates an expected service life in excess of 40 years. Methodology used by vendor in establishing qualified service life is no longer accepted by NRC and is no longer valid.  
				Amerace 940610,  Agastat Relays Qualified Life: Class 1E Agastat E7000 timing relays and EGP, EML and ETR control relays are only qualified for 10 years from the manufacture date in a normally de-energized condition.

10 CFR 21 9409427 Amerace/Agastat E7000 Relay Contact rating.  A design deficiency was discovered by during dedication testing of Agastat E7000 timing relays.  The testing found that relay contacts were not capable of interrupting 1 ampere load at 125 VDC as stated in the manufacturer's design specifications. 

The Agastat relays were found not to have the repeat accuracy needed to meet the Tech Spec requirements (NRC Information Notice 92-77)

		AGASTAT RELAY CO		7012PC										Termination Type = Screw Terminal				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 
Approved Standards = CE Approved, CSA Certified, FM Approved, UL Listed 

Conditions for Usage: 
Temperature Range (°C) = -30 – +75 
		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Series = 7000 Electropneumatic Timing - Industrial 						Mounting Options = Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 1.5 seconds to 15 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 5% 
Approx. Dimensions (L x W x H) (mm [in]) = 114.80 x 65.30 x 71.90 [4.523 x 2.572 x 2.832] 
				N				Input Voltage (VDC) = 125  Contact Rating = 10A @ 240 VAC

		AGASTAT RELAY CO		7012PD										Product Type Features: 
Termination Type = Screw Terminal 				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 
Approved Standards = CE Approved, CSA Certified, FM Approved, UL Listed          Conditions for Usage: 
Temperature Range (°C) = -30 – +75 
		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Industrial 
						Mounting Options = Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 5 seconds to 50 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 5% 
Approx. Dimensions (L x W x H) (mm [in]) = 114.80 x 65.30 x 71.90 [4.523 x 2.572 x 2.832] 
								Electrical Characteristics: 
Input Voltage (VDC) = 125 
Contact Rating = 10A @ 240 VAC 


		AGASTAT RELAY CO		7012PE										Termination Type = Screw Terminal 				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 
Approved Standards = CE Approved, CSA Certified, FM Approved, UL Listed Conditions for Usage: 
Temperature Range (°C) = -30 – +75 

		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Industrial 
						Mounting Options = Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 20 seconds to 200 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 5% 
Approx. Dimensions (L x W x H) (mm [in]) = 114.80 x 65.30 x 71.90 [4.523 x 2.572 x 2.832] 
								Electrical Characteristics: 
Input Voltage (VDC) = 125 
Contact Rating = 10A @ 240 VAC

		AGASTAT RELAY CO		7012PK										Product Type Features: 
Termination Type = Screw Terminal 				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 
Approved Standards = CE Approved, CSA Certified, FM Approved, UL Listed 
		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Industrial 						Mounting Options = Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 1 second to 300 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 10% 
Approx. Dimensions (L x W x H) (mm [in]) = 114.80 x 65.30 x 71.90 [4.523 x 2.572 x 2.832] 
								Electrical Characteristics: 
Input Voltage (VDC) = 125 
Contact Rating = 10A @ 240 VAC 

		AGASTAT RELAY CO		7014AC SERIES										Product Type Features: 
Termination Type = Screw Terminal 
				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 
Approved Standards = CE Approved, CSA Certified, FM Approved, UL Listed 
		Configuration Related Features: 
Contact Arrangement = 4 Form C, 4PDT, 4 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Industrial 						Mounting Options = Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 2 seconds to 20 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 10% 
Approx. Dimensions (L x W x H) (mm [in]) = 114.80 x 65.30 x 71.90 [4.523 x 2.572 x 2.832] 
								Electrical Characteristics: 
Input Voltage (VAC) = 110, 120 
Contact Rating = 10A @ 240 VAC 

		AGASTAT RELAY CO		7014AD										Product Type Features: 
Termination Type = Screw Terminal 
				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 
Approved Standards = CE Approved, CSA Certified, FM Approved, UL Listed 
		Configuration Related Features: 
Contact Arrangement = 4 Form C, 4PDT, 4 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Industrial 						Contact Related Features: 
Mounting Options = Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 10 seconds to 100 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 10% 
Approx. Dimensions (L x W x H) (mm [in]) = 114.80 x 65.30 x 71.90 [4.523 x 2.572 x 2.832] 

								Electrical Characteristics: 
Input Voltage (VAC) = 110, 120 
Contact Rating = 10A @ 240 VAC 


		AGASTAT RELAY CO		7022AB										Product Type Features: 
Termination Type = Screw Terminal 				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 
Approved Standards = CE Approved, CSA Certified, FM Approved, UL Listed 
		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Industrial 						Contact Related Features: 
Mounting Options = Panel Mount 
Mode of Operation = Off-Delay 
Delay Time = 0.5 seconds to 5 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 5% 
Approx. Dimensions (L x W x H) (mm [in]) = 114.80 x 65.30 x 71.90 [4.523 x 2.572 x 2.832] 
								Electrical Characteristics: 
Input Voltage (VAC) = 110, 120 
Contact Rating = 10A @ 240 VAC 

		AGASTAT RELAY CO		7022AC										Product Type Features: 
Termination Type = Screw Terminal 				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 
Approved Standards = CE Approved, CSA Certified, FM Approved, UL Listed 
		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Industrial 
						Contact Related Features: 
Mounting Options = Panel Mount 
Mode of Operation = Off-Delay 
Delay Time = 1.5 seconds to 15 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 5% 
Approx. Dimensions (L x W x H) (mm [in]) = 114.80 x 65.30 x 71.90 [4.523 x 2.572 x 2.832] 
								Electrical Characteristics: 
Input Voltage (VAC) = 110, 120 
Contact Rating = 10A @ 240 VAC 


		AGASTAT RELAY CO		7024AB										Product Type Features: 
Termination Type = Screw Terminal 				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 
Approved Standards = CE Approved, CSA Certified, FM Approved, UL Listed 
		Configuration Related Features: 
Contact Arrangement = 4 Form C, 4PDT, 4 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Industrial 
						Contact Related Features: 
Mounting Options = Panel Mount 
Mode of Operation = Off-Delay 
Delay Time = 0.5 seconds to 5 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 5% 
Approx. Dimensions (L x W x H) (mm [in]) = 114.80 x 65.30 x 71.90 [4.523 x 2.572 x 2.832] 
								Electrical Characteristics: 
Input Voltage (VAC) = 110, 120 
Contact Rating = 10A @ 240 VAC 


		AGASTAT RELAY CO		7024PC										7024PC=RLY,STD,OFF,4P,125VDC,1  - no currently on line - OBSOLETE

		AGASTAT RELAY CO		7032ACC										7032ACC=RLY,STD,DBH,2P,120V,20SEC,20SEC - OBSOLETE

		AGASTAT RELAY CO		Agastat												OE12451 - Multiple agastat relay failures with manufactured codes 9835, 9840, 9843 manufactured in 1998. Most failures were a result of increased spring friction between the plunger and the relay coil bobbin combined with low spring return force preventing good contact makeup. Relays filaing were normally energzed normally closed contacts that are in teh open state when the relays are energized. Relays failed after ebign inservice 25 months or less. 


		AGASTAT RELAY CO		BCSA										COULD NOT LOCATE

		AGASTAT RELAY CO		DSC										COULD NOT LOCATE

		AGASTAT RELAY CO		E7000 Series										2-Pole Timing Relays				The Agastat relays were found not to have the repeat accuracy needed to meet the Tech Spec requirements (NRC Information Notice 92-77)

10 CFR 21 9409427 Amerace/Agastat E7000 Relay Contact rating.  A design deficiency was discovered by during dedication testing of Agastat E7000 timing relays.  The testing found that relay contacts were not capable of interrupting 1 ampere load at 125 VDC as stated in the manufacturer's design specifications.

Amerace 940610,  Agastat Relays Qualified Life: Class 1E Agastat E7000 timing relays and EGP, EML and ETR control relays are only qualified for 10 years from the manufacture date in a normally de-energized condition. Vendor literature for Agastat relays identify a qualified service life of 10 years or 25,000 cycles whichever occurs first. The evaluation performed at some utilities indicates an expected service life in excess of 40 years. Methodology used by vendor in establishing qualified service life is no longer accepted by NRC and is no longer valid.  
				


		AGASTAT RELAY CO		E7012										Time Delay

		AGASTAT RELAY CO		E7012AC003										Product Type Features: 
Termination Type = Screw Terminal 
Time Delay				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 
		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Nuclear Qualified 						Contact Related Features: 
Mounting Options = Mounting Holes, Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 1.5 seconds to 15 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 10% 
Approx. Dimensions (L x W x H) (mm [in]) = 82.55 x 78.49 x 107.95 [3.252 x 3.092 x 4.253] 
								Electrical Characteristics: 
Input Voltage (VAC) = 120 
Contact Rating = 10A @ 120 VAC 

		AGASTAT RELAY CO		E7012AC004										Product Type Features: 
Termination Type = Screw Terminal                 Time Delay
				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Nuclear Qualified 
						Contact Related Features: 
Mounting Options = Mounting Holes, Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 5 seconds to 50 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 10% 
Approx. Dimensions (L x W x H) (mm [in]) = 82.55 x 78.49 x 107.95 [3.252 x 3.092 x 4.253] 
								Electrical Characteristics: 
Input Voltage (VAC) = 120 
Contact Rating = 10A @ 120 VAC 

		AGASTAT RELAY CO		E7012AD004										No component found 

		AGASTAT RELAY CO		E7012ADL004										E7012ADL004=RLY,NUC,ON,2P,120V  - Not currenting available no new product code listed

		AGASTAT RELAY CO		E7012AEL002										E7012AEL004=RLY,NUC,ON,2P,120V  - Not currenting available no new product code listed

		AGASTAT RELAY CO		E7012AEL004										Obsolete

		AGASTAT RELAY CO		E7012AH002										Obsolete

		AGASTAT RELAY CO		E7012AH004										Time Delay				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Nuclear Qualified						Contact Related Features: 
Mounting Options = Mounting Holes, Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 3 minutes to 30 minutes 
Type of Control = Knob 
Repeatability, Max. = ± 10% 
Approx. Dimensions (L x W x H) (mm [in]) = 82.55 x 78.49 x 107.95 [3.252 x 3.092 x 4.253] 
								Electrical Characteristics: 
Input Voltage (VAC) = 120 
Contact Rating = 10A @ 120 VAC 


		AGASTAT RELAY CO		E7012PA003										Could not locate

		AGASTAT RELAY CO		E7012PA004										Product Type Features: 
Termination Type = Screw Terminal                 Time Delay
				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free proces		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Nuclear Qualified 
						Contact Related Features: 
Mounting Options = Mounting Holes, Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 0.1 seconds to 1 second 
Type of Control = Knob 
Repeatability, Max. = ± 10% 
Approx. Dimensions (L x W x H) (mm [in]) = 82.55 x 78.49 x 107.95 [3.252 x 3.092 x 4.253] 
								Electrical Characteristics: 
Input Voltage (VDC) = 125 
Contact Rating = 1A @ 125 VDC 


		AGASTAT RELAY CO		E7012PB										Could not locate																				N

		AGASTAT RELAY CO		E7012PB004										Product Type Features: 
Termination Type = Screw Terminal  Time Delay
				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free proces		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Nuclear Qualified 						Contact Related Features: 
Mounting Options = Mounting Holes, Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 0.5 seconds to 5 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 10% 
Approx. Dimensions (L x W x H) (mm [in]) = 82.55 x 78.49 x 107.95 [3.252 x 3.092 x 4.253] 
				N				Electrical Characteristics: 
Input Voltage (VDC) = 125 
Contact Rating = 1A @ 125 VDC 

		AGASTAT RELAY CO		E7012PBL002										Could not locate

		AGASTAT RELAY CO		E7012PC002										Could not locate

		AGASTAT RELAY CO		E7012PC003										Could not locate

		AGASTAT RELAY CO		E7012PD003										Could not locate

		AGASTAT RELAY CO		E7012PD004										Product Type Features: 
Termination Type = Screw Terminal                 Time Delay
				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Nuclear Qualified 
						Contact Related Features: 
Mounting Options = Mounting Holes, Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 5 seconds to 50 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 10% 
Approx. Dimensions (L x W x H) (mm [in]) = 82.55 x 78.49 x 107.95 [3.252 x 3.092 x 4.253] 
								Electrical Characteristics: 
Input Voltage (VDC) = 125 
Contact Rating = 1A @ 125 VDC 

		AGASTAT RELAY CO		E7012PDL002										Product Type Features: 
Termination Type = Screw Terminal                 Time Delay
				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 
		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Nuclear Qualified 
						Contact Related Features: 
Mounting Options = Mounting Holes, Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 20 seconds to 200 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 10% 
Approx. Dimensions (L x W x H) (mm [in]) = 82.55 x 78.49 x 107.95 [3.252 x 3.092 x 4.253] 


		AGASTAT RELAY CO		E7012PE003										Could not locate

		AGASTAT RELAY CO		E7012PE004										Could not locate

		AGASTAT RELAY CO		E7012PEL003										Could not locate

		AGASTAT RELAY CO		E7014AB002										Could not locate

		AGASTAT RELAY CO		E7014AD004										Product Type Features: 
Termination Type = Screw Terminal                  Time Delay
				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 		Configuration Related Features: 
Contact Arrangement = 4 Form C, 4PDT, 4 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Nuclear Qualified 						Contact Related Features: 
Mounting Options = Mounting Holes, Panel Mount 
Mode of Operation = On-Delay 
Delay Time = 0.2 seconds to 2 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 10% 
Approx. Dimensions (L x W x H) (mm [in]) = 82.55 x 84.33 x 147.83 [3.252 x 3.322 x 5.824] 
								Electrical Characteristics: 
Input Voltage (VAC) = 120 
Contact Rating = 10A @ 120 VAC 

		AGASTAT RELAY CO		E7014PB002										Could not locate

		AGASTAT RELAY CO		E7022										Could not locate

		AGASTAT RELAY CO		E7022PC004										Product Type Features: 
Termination Type = Screw Terminal  Time Delay
				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = 7000 Electropneumatic Timing - Nuclear Qualified 						Contact Related Features: 
Mounting Options = Mounting Holes, Panel Mount 
Mode of Operation = Off-Delay 
Delay Time = 1.5 seconds to 15 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 10% 
Approx. Dimensions (L x W x H) (mm [in]) = 82.55 x 78.49 x 107.95 [3.252 x 3.092 x 4.253] 
								Electrical Characteristics: 
Input Voltage (VDC) = 125 
Contact Rating = 1A @ 125 VDC 

		AGASTAT RELAY CO		E7024ABT004										Not currently available - no product detail available

		AGASTAT RELAY CO		EGP										EGP		(NRC Information Notice 92-77) Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004. Model 004 was introduced in 1995 and appears to represent a significant product improvement changing: Bobbin material from Nylon Zytel 101 to Rynite FR530, Base material from Melamine Phenolic to Grilon PMV-5HVD General Agastat - Model 002's are inferior in comparison to Model 003's and 004's Coils have become much more reliable.

 
EGP – High resistance contacts, insufficient solder joints

The Agastat relays were found not to have the repeat accuracy needed to meet the Tech Spec requirements 

(www.tycoelectronics.com - Tech Support 800-522-67520)				GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR Part 21 notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00

Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004.  Model 004 was introduced in 1995 and appears to represent a significant product improvement changing:

Base material from  Melamine Phenolic to Grilon PMV-5HVD

Bobbin material from Nylon Zytel 101 to Rynite FR530

		AGASTAT RELAY CO		EGPB003										EGPB003		Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR  notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00						(www.tycoelectronics.com - Tech Support 800-522-67520)

Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004.  Model 004 was introduced in 1995 and appears to represent a significant product improvement changing:

Base material from  Melamine Phenolic to Grilon PMV-5HVD

Bobbin material from Nylon Zytel 101 to Rynite FR530



		AGASTAT RELAY CO		EGPB004										EGPB004		Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR  notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00						(www.tycoelectronics.com - Tech Support 800-522-67520)

Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004.  Model 004 was introduced in 1995 and appears to represent a significant product improvement changing:

Base material from  Melamine Phenolic to Grilon PMV-5HVD

Bobbin material from Nylon Zytel 101 to Rynite FR530



		AGASTAT RELAY CO		EGPD										EGPD				Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004. Model 004 was introduced in 1995 and appears to represent a significant product improvement changing: Bobbin material from Nylon Zytel 101 to Rynite FR530, Base material from Melamine Phenolic to Grilon PMV-5HVD General Agastat - Model 002's are inferior in comparison to Model 003's and 004's Coils have become much more reliable.




		AGASTAT RELAY CO		EGPD001										EGPD001		Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR  notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00				(www.tycoelectronics.com - Tech Support 800-522-67520)

Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004.  Model 004 was introduced in 1995 and appears to represent a significant product improvement changing:

Base material from  Melamine Phenolic to Grilon PMV-5HVD

Bobbin material from Nylon Zytel 101 to Rynite FR530



		AGASTAT RELAY CO		EGPD003										EGPD003		Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR  notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00				(www.tycoelectronics.com - Tech Support 800-522-67520)

Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004.  Model 004 was introduced in 1995 and appears to represent a significant product improvement changing:

Base material from  Melamine Phenolic to Grilon PMV-5HVD

Bobbin material from Nylon Zytel 101 to Rynite FR530



		AGASTAT RELAY CO		EGPDC2004002										EGPDC2004002		Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR  notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00				(www.tycoelectronics.com - Tech Support 800-522-67520)

Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004.  Model 004 was introduced in 1995 and appears to represent a significant product improvement changing:

Base material from  Melamine Phenolic to Grilon PMV-5HVD

Bobbin material from Nylon Zytel 101 to Rynite FR530



		AGASTAT RELAY CO		EGPI										EGPI				Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004. Model 004 was introduced in 1995 and appears to represent a significant product improvement changing: Bobbin material from Nylon Zytel 101 to Rynite FR530, Base material from Melamine Phenolic to Grilon PMV-5HVD General Agastat - Model 002's are inferior in comparison to Model 003's and 004's Coils have become much more reliable.




		AGASTAT RELAY CO		EGPI001										EGPI001		Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR  notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00				(www.tycoelectronics.com - Tech Support 800-522-67520)

Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004.  Model 004 was introduced in 1995 and appears to represent a significant product improvement changing:

Base material from  Melamine Phenolic to Grilon PMV-5HVD

Bobbin material from Nylon Zytel 101 to Rynite FR530



		AGASTAT RELAY CO		EGPI001										EGPI001		Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR  notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00				(www.tycoelectronics.com - Tech Support 800-522-67520)

The age at failure for normally energized relays is about ½ of that for deenergized relays (TR-102067)

OE12451 - Multiple agastat relay failures with manufactured codes 9835, 9840, 9843 manufactured in 1998. Most failures were a result of increased spring friction between the plunger and the relay coil bobbin combined with low spring return force preventing good contact makeup. Relays filaing were normally energzed normally closed contacts that are in teh open state when the relays are energized. Relays failed after ebign inservice 25 months or less. 



		AGASTAT RELAY CO		EGPI002										EGPI002		Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR  notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00				(www.tycoelectronics.com - Tech Support 800-522-67520)

The age at failure for normally energized relays is about ½ of that for deenergized relays (TR-102067)

OE12451 - Multiple agastat relay failures with manufactured codes 9835, 9840, 9843 manufactured in 1998. Most failures were a result of increased spring friction between the plunger and the relay coil bobbin combined with low spring return force preventing good contact makeup. Relays filaing were normally energzed normally closed contacts that are in teh open state when the relays are energized. Relays failed after ebign inservice 25 months or less. 



		AGASTAT RELAY CO		EGPI004										EGPI004		 Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00				(www.tycoelectronics.com - Tech Support 800-522-67520)

The age at failure for normally energized relays is about ½ of that for deenergized relays (TR-102067)





		AGASTAT RELAY CO		EML										EML		Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR  notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00				(www.tycoelectronics.com - Tech Support 800-522-67520)

Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004.  Model 004 was introduced in 1995 and appears to represent a significant product improvement changing:

Base material from  Melamine Phenolic to Grilon PMV-5HVD

Bobbin material from Nylon Zytel 101 to Rynite FR530

		AGASTAT RELAY CO		ETR										COULD NOT LOCATE		Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR  notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00				(www.tycoelectronics.com - Tech Support 800-522-67520)

Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004.  Model 004 was introduced in 1995 and appears to represent a significant product improvement changing:

Base material from  Melamine Phenolic to Grilon PMV-5HVD

Bobbin material from Nylon Zytel 101 to Rynite FR530


		AGASTAT RELAY CO		ETR14D3B003										Obsolete

		AGASTAT RELAY CO		ETR14D3IN003										COULD NOT LOCATE

		AGASTAT RELAY CO		FGP										COULD NOT LOCATE		Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR  notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00				(www.tycoelectronics.com - Tech Support 800-522-67520)



		AGASTAT RELAY CO		FTR										COULD NOT LOCATE

		AGASTAT RELAY CO		GP														Amerace GP Models (EGP/EML/ETR) were manufactured with 4 significant Codes signifying material change.  Code (Models) 001 thru 004. Model 004 was introduced in 1995 and appears to represent a significant product improvement changing: Bobbin material from Nylon Zytel 101 to Rynite FR530, Base material from Melamine Phenolic to Grilon PMV-5HVD General Agastat - Model 002's are inferior in comparison to Model 003's and 004's Coils have become much more reliable.

		AGASTAT RELAY CO		GP 												Part 21 GE concluded the qualified service life of these series relays operated in the energized state to be 4.5Y. Current service life for all agastat GP series relays in the de-energized state is currently stated as 10Y by amerace. This is believed to be due to accelerated thermal aging of relay components. Generic Letter 83-28 July 8, 1983 requests licensees maintain a program that includes specifications on the qualification testing for expected safety service conditions to support the limits recommended by the suppliers of components in safety related systems. 

Generic problem with relay seating 10CFR  notification relays require (50lbs) force to seat and rockign of relay to ensure adequate contact engagement.  Nine Mile Point LER 87-002-00				(www.tycoelectronics.com - Tech Support 800-522-67520)

The age at failure for normally energized relays is about ½ of that for deenergized relays (TR-102067)





		AGASTAT RELAY CO		GPD										Product Type Features: 
Termination Type = 16 Flat Base Pins 
				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not relevant for lead free process 
Approved Standards = CSA Certified, UL Listed Conditions for Usage: 
Temperature Range (°C) = 0 – 60  		Configuration Related Features: 
Relay Style = Power 
Contact Arrangement = 1 Form C, SPDT, 1 C/O				Body Related Features: 
Series = GP 
						Contact Related Features: 
Approx. Dimensions (L x W x H) (mm [in]) = 45.00 x 45.00 x 109.00 [1.773 x 1.773 x 4.294] 
Mounting Options = Socket 
								Electrical Characteristics: 
Actuating System = DC 
Input Voltage (VDC) = 125 
Contact Rating = 10A Resistive @ 220 VAC/48 VDC 


		AGASTAT RELAY CO		SCBR										Time delay relays have contacts rated up to 10 amps, while timing modules typically control an external relay that performs load switching. Plug-in and panel mount types are included. Some are single-function timers, and others offer multiple functions that may be field programmed. 


		AGASTAT RELAY CO		SCBRX012XXABXA										Product Type Features: 
Termination Type = 8-Pin Octal Style Plug 
Comment = Does not include socket.              Time Deay
				Industry Standards: 
RoHS/ELV Compliance = Not ELV/RoHS compliant 
Lead Free Solder Processes = Not suitable for lead free processing 
Approved Standards = CE Approved, CSA Certified, FM Approved, UL Recognized 

Conditions for Usage: 
Temperature Range (°C) = -30 – +65 
		Configuration Related Features: 
Contact Arrangement = 2 Form C, DPDT, 2 C/O 
Multiple Timing Ranges = Without 
				Body Related Features: 
Series = SCB Specification Grade Precision Timing 						Contact Related Features: 
Mounting Options = Socket 
Mode of Operation = On-Delay 
Delay Time = 0.5 seconds to 15 seconds 
Type of Control = Knob 
Repeatability, Max. = ± 0.5% +4 msec 
Approx. Dimensions (L x W x H) (mm [in]) = 50.00 x 50.00 x 83.00 [1.970 x 1.970 x 3.270] 
								Electrical Characteristics: 
Input Voltage (VAC) = 120 
Input Voltage (VDC) = 125 
Contact Rating = 10A Resistive @ 28 VDC/120 VAC 

		AGASTAT RELAY CO		SCCL										Time Delay Relays - No Model with just SCCL

		AGASTAT RELAY CO		TR										Time Delay Relays - No Model with just TR

		AGASTAT/AMERACE ELECT COM		EGPB003		AB47		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   						See EGPDN004   		See EGPDN004   								See EGPDN004   

		AGASTAT/AMERACE ELECT COM		EGPI003		AB47		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   						See EGPDN004   		See EGPDN004   								See EGPDN004   

		AIR LIQUIDE AMERICA CORP		47H										COULD NOT LOCATE

		AIR MONITOR CORP		RY2S		A561		NA		NA		NA		Plugin style relay no adjustment visable, does not appear to be calibrational. No vendor recommendations found. 						None		None								Plugin style relay no adjustment visable, does not appear to be calibrational. No vendor recommendations found. 

		AIR-TEK INC		ES5050										COULD NOT LOCATE

		AIR-TEK INC		KUP										COULD NOT LOCATE

		AIR-TEK INC		PRD11										COULD NOT LOCATE

		ALLEN BRADLEY CO		700										700		No common industry issue identified.										 

		ALLEN BRADLEY CO		849										849

		ALLEN BRADLEY CO		700-BR401A1										700-BR401A2

		ALLEN BRADLEY CO		700P200A4										700P200A5

		ALLEN BRADLEY CO		700RTC 										700RTC 		Part 21 Event date Feb. 8, 2005 Abnormal Allen-Bradley 700RTC Relay Contact Response. 10CFR  notification. Abnormal contact response was observed during pre-installation testing of Allen-Bradley 700RTC relays.
The 700RTC relays are solid state timing relays used in several Safety Related applications at North Anna. The 700RTC
relay provides a wide time adjustment. The relay has two timed contact positions and two instantaneous contact
positions. The relays are ordered to a part number that specifies a certain contact arrangement, but the contacts are
fully interchangeable and may be configured by the end user in any combination of Normally Open/Normally Closed
(NO/NC). Removable contact cartridges mount in the contact slots. At North Anna, Allen-Bradley part number
700RTCI1110U1 is used, which is a contact configuration of NO, NC, NO, NC.
"The relays were setup and tested in a NO, NO, NC, NC configuration when it was discovered that the instantaneous
contact (C5-C6 position), with a NC contact cartridge installed, behaved like a timed contact. The C5-C6 position
changed state according to the setting of the timer. All other contact positions worked properly. With a NO contact
installed in the C5-C6 position, the contact position behaved as expected (as an instantaneous contact). Different NC
contact cartridges were installed in the C5-C6 position of the relay and the anomaly still occurred. Forty-five (45) relays
were tested for this anomaly. Twelve of 45 relays failed testing (C5-C6 with NC contact behaved like a timed contact).
The relays were returned to Allen-Bradley for failure analysis. Allen-Bradley has duplicated the anomaly using the
returned relays and one from their stock.

		ALLEN BRADLEY CO		700RTC11020U1										700RTC11020U2		Part 21 Abnormal Allen-Bradley 700RTC Relay Contact Response. 10CFR  notification.  See above

		ALLEN BRADLEY CO		700RTC11110U1										700RTC11110U2		Part 21 Abnormal Allen-Bradley 700RTC Relay Contact Response. 10CFR  notification.  See above

		ALLEN BRADLEY CO		816BOV4										816BOV5

		ALLEN BRADLEY CO		849A										849A

		ALLEN BRADLEY CO		BUL 700 AC RELAY, HD										BUL 700 AC RELAY, HD

		ALLEN-BRADLEY CO		200-G110                 

		ALLEN-BRADLEY CO		200-G110                 		A160        		NA		NA		NA		Could not find specific vendor manual for this relay model. 						None		None

		ALLEN-BRADLEY CO		700N-200A1 2 POLE		A160		NA		NA		Rockwell Automation Bulletin 700-N relays.		These relays are shown as either pneumatic or solid state timing relays. Solid state are generally coded with an S and different numbering system. No recommendations for maintenance were found in the bulletin.						None		None								These relays are shown as either pneumatic or solid state timing relays. Solid state are generally coded with an S and different numbering system. No recommendations for maintenance were found in the bulletin.

		ALLEN-BRADLEY CO		700N400A1		A160		See 700N-200A1 2 POLE		See 700N-200A1 2 POLE		See 700N-200A1 2 POLE		See 700N-200A1 2 POLE						See 700N-200A1 2 POLE		See 700N-200A1 2 POLE								See 700N-200A1 2 POLE

		ALLEN-BRADLEY CO		700N600A1		A160		See 700N-200A1 2 POLE		See 700N-200A1 2 POLE		See 700N-200A1 2 POLE		See 700N-200A1 2 POLE						See 700N-200A1 2 POLE		See 700N-200A1 2 POLE								See 700N-200A1 2 POLE

		ALLEN-BRADLEY CO		700N800A1		A160		See 700N-200A1 2 POLE		See 700N-200A1 2 POLE		See 700N-200A1 2 POLE		See 700N-200A1 2 POLE						See 700N-200A1 2 POLE		See 700N-200A1 2 POLE								See 700N-200A1 2 POLE

		ALLIS-CHALMERS CORP		14-237-000-511										COULD NOT LOCATE

		Amerace Corporation Control Products		Agastat CR 0095 Relay Sockets												IN 82-48 December 3, 1982 Since 1978 several deficiencies on Agastat CR 0095 relay sockets have been 
identified: 

1.   On December 21, 1978, Northern States Power Company submitted a 
     Licensee Event Report (LER) for the Monticello nuclear facility. While 
     performing a surveillance test during normal operation, a high pressure 
     instrument channel relay failed to energize. A CR 0095 Agastat relay 
     socket contact was disengaged from the socket and not making contact 
     with the mating Agastat relay contact. 

2.   On January 5, 1979, Alabama Power Company submitted an LER for Farley 
     1 nuclear plant. During a diesel generator operability test, while at 
     100% power level, a sequencer failed to pick up Step 6 (battery 
     charger). After the Agastat relay socket was replaced, the test was 
     satisfactorily completed. 

3.   On April 6, 1979, Northern States Power Company submitted an LER for 
     the Monticello nuclear facility. During a surveillance test a motor 
     generator field breaker trip relay failed to trip the breaker. A CR 
     0095 Agastat relay socket contact was disengaged from the socket and 
     not making contact with the mating Agastat relay contact. 

4.   On December 7, 1979, Detroit Edison submitted a 10 CFR 50.55(e) report 
     No. EF 2-50-658 for the Enrico Fermi 2 nuclear facility. In their two 
     primary containment monitoring system cabinets, problems were 
     experienced with8208190261Agastat relay assemblies. When the relays are plugged into the socket, 
     the terminals are pushed back and this sometimes results in no contact 
     between the relay pin and the socket terminal. 

5.   On June 11, 1981, Florida Power Corporation submitted an LER for 
     Crystal River 3 nuclear facility. During a monthly functional test of 
     engineered safeguards, the load sequence block 3 trip circuit would not 
     reset following the actuation test. The cause was identified as a loose 
     connection in the Agastat relay mounting block. 

Several more LERs since 1978 identified problems of similar nature but did 
not specifically identify the Agastat relay socket as the problem; however, 
the type of failure in specific circuits indicates that the Agastat relay 
socket may be the cause. 

During early 1979 the General Electric Company (GE), Nuclear Energy Business
Operation (NEBO), tested more than 2200 Agastat CR 0095 relay sockets and 
found that a significant number of sockets tested exibited contact retention
problems and potential electrical connection problems. As a result of this 
test and subsequent evaluations; GE, NEBO made recommendations to its 
nuclear customers. 

In February 1979 the Amerace Corporation, Control Products Division 
redesigned and modified the relay base molding by: 

1.   Providing a better guide for the relay male contact into the base 
     (socket) female contact. 

2.   Providing a female contact support behind the female contacts to 
     prevent a push-back. 

3.   Redesigning and modifying the "fast-on" terminal on the relay base. 

These modified Agastat relay sockets were available from the Amerace 
Corporation in the latter part of February 1979 and all Agastat CR 0095 
relay sockets shipped during and after March 1979 were of the redesigned and
modified type. Another means of correcting the problem which has been found to be effective
is the installation of cardboard insulator strips behind the relay sockets. 
These strips are available from the Amerace Corporation. 

Agastat CR 0095 relay sockets are used in PWRs as well as in BWRs. While 
most of the nuclear plant owners of BWRs have been made aware of this 
problem by GE-NEBO not all PWR owners are aware or were informed of this 
problem and its resolution. 




		AMERACE ELECT COMPONENTS		E7012PB002               

		AMERACE ELECT COMPONENTS		EGPDN004                 

		AMERACE ELECT COMPONENTS		E7012PB002               		A348        		EMD-1		NA		7000 Series timing relay
Models 7012, 7022, 7032 Installation and Operation		7012 are pnuematic timing relays that are Delay on Pickup, 7022 are pnuematic relays that are Delay on Dropout, 7032 are double head pnuematic timing relays that are On-Delay/Off Delay, 7014 and 7024 are 4 pole models. Timing relays are adjustable with timing control on top. No recommendations for maintenance found in vendor manual. 

See also E7000 series		Part 21 notice 2001-07-0 - Agastat 7000 and E7000 nuclear relays contact continuity issues in applications below 1A, 28 VDC. Nuclear safety diesel
generators provided by ESI utilize 125 VDC control circuits; however, the Woodward 2301A has an internal power supply which provides approximately 20 VDC (at 2301A terminal 0) for signal inputs to the control (2301A terminals 14, 17,18 & 19). The signal current for these inputs is approximately 9 ma; therefore, use of Agastat contacts in these applications could cause
operability problems.		IN 92-77 Agastat E7000 and 7000 series E7000 series relays have a stated "repeat
accuracy at any fixed temperature of +/- 10% of setting," whereas, the Amerace
commercial grade relay catalog for Agastat 7000 series commercial grade relays have a stated repeat accuracy range between +/- 5% and +/- 15%, based upon relay configuration, time-delay duration, and the fixed temperature at
calibration.  Amerace stated that temperature changes in the panel may
influence time-delay drift.
		4/21/10 #44684 for Part 21 reported by Tyco Electronics. High failure rate Agastat E7000 series  early-in-life failures have been observed on Tyco model E7024PB relays designed as an Off-Delay, 4 pole double throw, 125 VDC operating coil, with a time delay range of 0.5 to 5 seconds.

		AMERACE ELECT COMPONENTS		EGPDN004                 		A348        		NA		NA		Nuclear Thomas and Betts manual for relays. 		IN 84-20 GP series relays (GP, FGP, and EGP series) operated in the energized state is stated to be 4.5 years. The
service life for all Agastat GP series relays operated in the de-energized state is currently stated by Amerace to be 10 years.4.5 years energized and 10 years for de-energized, didn't find specific recommendations for periodic maintenance. The qualified life of this unit is 25,000 operations or 10 years from date of manufacture, whichever occurs first. An E in front of the GP series number indicates the relays were tested to IEEE standards for radiation and seismic for nuclear class 1E use. These are plug in type relays that plug into a base. The EGP is a power relay that instantly cycles the contacts based on the energization or de-energizaiton of the coil in the relay. There is no calibration required for this type of relay. 

		Part 21 EGPI004 relays 1998 16 0 - Soldering discrepancies during manufacturing intermittent connection through an eyelet, no solder on one component lead, two of the conditions could result in the relay not operating as specified and the third would not protect against a line voltage surge, if required.  Solder issues were found in manufacturing date codes (9721, 9739 and 9743).

Part 21 August 2009 - EGPI004 Agastat LER  2009 006 01 Oyster Creek EGPI004 relay manufacturing defect incomplete closure of the normally open M2/T2 relay contacts, caused by an air gap between the contacts. This failure was created by marginal positioning of the spring that is common to the #2 and #4 contacts. 		Part 21 notification 1995-13-7, 1995-13-8, 1995-15-3, 1995-14-4 - Service life as calcualted by Wyle labs testing non conservatively set at 26.3 Y for GP series Agastat relays. 				None

		AMERACE ELECT COMPONENTS		E7012PB002               				EMD-1		NA		7001 Series timing relay
Models 7012, 7022, 7032 Installation and Operation		The qualified life of this unit is 25,000 operations or 10 years from date of manufacture, whichever occurs first. Because of a variety of environments in which time delay relays are applied, we recommend a re-check of the time delay after approximately three hours of operation. If any change from the initial time setting is apparent, the relay should be re-set to the desired delay. The time delay accuracy should then be monitored on a monthly basis for several months, and if no substantial change in time delay has taken place, the frequency of checking may be reduced. it is recommended that this procedure be incorporated in the Operating instructions for your equipment.

IN 1999-12-0 - Nuclear customers regarding application of the E7000 series, Part 21 notification specifically advises that Thomas & Betts Corp's test equipment for this product uses 100mA, 6Vdc to ensure compliance to the qualification testing. Thomas & Betts Corp considers usage of the E7000 Series below that level unsupported.

See also 7000 series		Part 21 E7000 series Notification 3/2007 of limited E7000 relay recall (CII-010). Tyco Electronics experienced an issue with a component. A spring in the base assembly broke during the calibration process. An analysis of the spring revealed nonconforming heat treatment causing the spring to become brittle. Further investigation revealed that this condition was limited to one specific lot of springs. The cause of the defect was determined to be stress corrosion cracking (SCC). Testing of other springs in this lot did not identify additional defective springs. Tyco's inspection process has been changed to better detect SCC. The defective springs have been purged from inventory and customers notified. 

IN 85-49 E7000 time-delay relays were "bench" calibrated in a horizontal position, then field mounted in a vertical orientation. Subsequent time-delay measurements determined that the delay times of the installed devices were as much as 30%  greater than that established during "bench" calibration.  Procedures revised to include cal in proper orientation of mounting.

		Part 21 notice 2001-07-0 - Agastat 7000 and E7000 nuclear relays contact continuity issues in applications below 1A, 28 VDC. Nuclear safety diesel
generators provided by ESI utilize 125 VDC control circuits; however, the Woodward 2301A has an internal power supply which provides approximately 20 VDC (at 2301A terminal 0) for signal inputs to the control (2301A terminals 14, 17,18 & 19). The signal current for these inputs is approximately 9 ma; therefore, use of Agastat contacts in these applications could cause
operability problems.

IN 92-77 Agastat E7000 and 7000 series E7000 series relays have a stated "repeat
accuracy at any fixed temperature of +/- 10% of setting," whereas, the Amerace
commercial grade relay catalog for Agastat 7000 series commercial grade relays have a stated repeat accuracy range between +/- 5% and +/- 15%, based upon relay configuration, time-delay duration, and the fixed temperature at
calibration.  Amerace stated that temperature changes in the panel may
influence time-delay drift.
		NRC - Oct 2009 Agastat series 7000 relays service life extended without adequate basis. 
NRC - Dec 2009 Agastat series relays settings and tolerances not adequately documnented in procedures and tests.

		AMERACE ELECT COMPONENTS		7012AC		A348		Insert 11 and Insert 3		NA		Thomas and Betts Agastat Timers and Relays

Agastat timing relays 7000 series		7012 are pneumatic timing relays that are Delay on Pickup, 7022 are pneumatic relays that are Delay on Dropout, 7032 are double head pneumatic timing relays that are On-Delay/Off Delay, 7014 and 7024 are 4 pole models. Timing relays are adjustable with timing control on top. No recommendations for maintenance found in vendor manual. 

See also E7000 series		Part 21 notice 2001-07-0 - Agastat 7000 and E7000 nuclear relays contact continuity issues in applications below 1A, 28 VDC. Nuclear safety diesel
generators provided by ESI utilize 125 VDC control circuits; however, the Woodward 2301A has an internal power supply which provides approximately 20 VDC (at 2301A terminal 0) for signal inputs to the control (2301A terminals 14, 17,18 & 19). The signal current for these inputs is approximately 9 ma; therefore, use of Agastat contacts in these applications could cause
operability problems.		4/21/10 #44684 for Part 21 reported by Tyco Electronics. High failure rate Agastat E7000 series  early-in-life failures have been observed on Tyco model E7024PB relays designed as an Off-Delay, 4 pole double throw, 125 VDC operating coil, with a time delay range of 0.5 to 5 seconds.				
								7012 are pneumatic timing relays that are Delay on Pickup, 7022 are pneumatic relays that are Delay on Dropout, 7032 are double head pneumatic timing relays that are On-Delay/Off Delay, 7014 and 7024 are 4 pole models. Timing relays are adjustable with timing control on top. No recommendations for maintenance found in vendor manual. 

See also E7000 series

		AMERACE ELECT COMPONENTS		7012AE		A348		See 7012AC		See 7012AC		See 7012AC		See 7012AC		See 7012AC				See 7012AC		See 7012AC								See 7012AC

		AMERACE ELECT COMPONENTS		7012AF		A348		See 7012AC		See 7012AC		See 7012AC		See 7012AC		See 7012AC				See 7012AC		See 7012AC								See 7012AC

		AMERACE ELECT COMPONENTS		7012PB		A348		See 7012AC		See 7012AC		See 7012AC		See 7012AC		See 7012AC				See 7012AC		See 7012AC								See 7012AC

		AMERACE ELECT COMPONENTS		7012PF		A348		See 7012AC		See 7012AC		See 7012AC		See 7012AC		See 7012AC				See 7012AC		See 7012AC								See 7012AC

		AMERACE ELECT COMPONENTS		7012PH		A348		See 7012AC		See 7012AC		See 7012AC		See 7012AC		See 7012AC				See 7012AC		See 7012AC								See 7012AC

		AMERACE ELECT COMPONENTS		7022AE		A348		See 7012AC		See 7012AC		See 7012AC		See 7012AC		See 7012AC				See 7012AC		See 7012AC								See 7012AC

		AMERACE ELECT COMPONENTS		7D12AB		A348		NA		NA		NA		Could not find vendor information for this relay. 		None				None		None								Could not find vendor information for this relay. 

		AMERACE ELECT COMPONENTS		E7012AH003		A348		EMD-1		NA		7000 Series timing relay
Models 7012, 7022, 7032 Installation and Operation		The qualified life of this unit is 25,000 operations or 10 years from date of manufacture, whichever occurs first. Because of a variety of environments in which time delay relays are applied, we recommend a re-check of the time delay after approximately three hours of operation. If any change from the initial time setting is apparent, the relay should be re-set to the desired delay. The time delay accuracy should then be monitored on a monthly basis for several months, and if no substantial change in time delay has taken place, the frequency of checking may be reduced. it is recommended that this procedure be incorporated in the Operating instructions for your equipment.

IN 1999-12-0 - Nuclear customers regarding application of the E7000 series, Part 21 notification specifically advises that Thomas & Betts Corp's test equipment for this product uses 100mA, 6Vdc to ensure compliance to the qualification testing. Thomas & Betts Corp considers usage of the E7000 Series below that level unsupported.

See also 7000 series		Part 21 E7000 series  Notification 3/2007 of limited E7000 relay recall (CII-010). Tyco Electronics experienced an issue with a component. A spring in the base assembly broke during the calibration process. An analysis of the spring revealed nonconforming heat treatment causing the spring to become brittle. Further investigation revealed that this condition was limited to one specific lot of springs. The cause of the defect was determined to be stress corrosion cracking (SCC). Testing of other springs in this lot did not identify additional defective springs. Tyco's inspection process has been changed to better detect SCC. The defective springs have been purged from inventory and customers notified. 

IN 85-49 E7000 time-delay relays were "bench" calibrated in a horizontal position, then field mounted in a vertical orientation. Subsequent time-delay measurements determined that the delay times of the installed devices were as much as 30%  greater than that established during "bench" calibration.  Procedures revised to include cal in proper orientation of mounting.

		Part 21 notice 2001-07-0 - Agastat 7000 and E7000 nuclear relays contact continuity issues in applications below 1A, 28 VDC. Nuclear safety diesel
generators provided by ESI utilize 125 VDC control circuits; however, the Woodward 2301A has an internal power supply which provides approximately 20 VDC (at 2301A terminal 0) for signal inputs to the control (2301A terminals 14, 17,18 & 19). The signal current for these inputs is approximately 9 ma; therefore, use of Agastat contacts in these applications could cause
operability problems.

IN 92-77 Agastat E7000 and 7000 series E7000 series relays have a stated "repeat
accuracy at any fixed temperature of +/- 10% of setting," whereas, the Amerace
commercial grade relay catalog for Agastat 7000 series commercial grade relays have a stated repeat accuracy range between +/- 5% and +/- 15%, based upon relay configuration, time-delay duration, and the fixed temperature at
calibration.  Amerace stated that temperature changes in the panel may
influence time-delay drift.
		NRC - Oct 2009 Agastat series 7000 relays service life extended without adequate basis. 
NRC - Dec 2009 Agastat series relays settings and tolerances not adequately documented in procedures and tests.										The qualified life of this unit is 25,000 operations or 10 years from date of manufacture, whichever occurs first. Because of a variety of environments in which time delay relays are applied, we recommend a re-check of the time delay after approximately three hours of operation. If any change from the initial time setting is apparent, the relay should be re-set to the desired delay. The time delay accuracy should then be monitored on a monthly basis for several months, and if no substantial change in time delay has taken place, the frequency of checking may be reduced. it is recommended that this procedure be incorporated in the Operating instructions for your equipment.

IN 1999-12-0 - Nuclear customers regarding application of the E7000 series, Part 21 notification specifically advises that Thomas & Betts Corp's test equipment for this product uses 100mA, 6Vdc to ensure compliance to the qualification testing. Thomas & Betts Corp considers usage of the E7000 Series below that level unsupported.

See also 7000 series

		AMERACE ELECT COMPONENTS		E7012PB		A348		See E7012AH003		See E7012AH003		See E7012AH003		See E7012AH003		See E7012AH003				See E7012AH003		See E7012AH003								See E7012AH003

		AMERACE ELECT COMPONENTS		E7012PB002               		A348        		See E7012AH003		See E7012AH003		See E7012AH003		See E7012AH003		See E7012AH003				See E7012AH003		See E7012AH003								See E7012AH003

		AMERACE ELECT COMPONENTS		EGPB		A348		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		AMERACE ELECT COMPONENTS		EGPB002		A348		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		AMERACE ELECT COMPONENTS		EGPB003		A348		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		AMERACE ELECT COMPONENTS		EGPBC2004002		A348		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		AMERACE ELECT COMPONENTS		EGPBNR002		A348		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		AMERACE ELECT COMPONENTS		EGPDC2004002		A348		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		AMERACE ELECT COMPONENTS		EGPDN002		A348		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		AMERACE ELECT COMPONENTS		EGPDN004                 		A348        		NA		NA		Nuclear Thomas and Betts manual for relays. 				Part 21 EGPI004 relays 1998 16 0 - Soldering discrepancies during manufacturing intermittent connection through an eyelet, no solder on one component lead, two of the conditions could result in the relay not operating as specified and the third would not protect against a line voltage surge, if required.  Solder issues were found in manufacturing date codes (9721, 9739 and 9743).

Part 21 August 2009 - EGPI004 Agastat LER  2009 006 01 Oyster Creek EGPI004 relay manufacturing defect incomplete closure of the normally open M2/T2 relay contacts, caused by an air gap between the contacts. This failure was created by marginal positioning of the spring that is common to the #2 and #4 contacts. 		IN 84-20 GP series relays (GP, FGP, and EGP series) operated in the energized state is stated to be 4.5 years. The
service life for all Agastat GP series relays operated in the de-energized state is currently stated by Amerace to be 10 years.4.5 years energized and 10 years for de-energized, didn't find specific recommendations for periodic maintenance. The qualified life of this unit is 25,000 operations or 10 years from date of manufacture, whichever occurs first. An E in front of the GP series number indicates the relays were tested to IEEE standards for radiation and seismic for nuclear class 1E use. These are plug in type relays that plug into a base. The EGP is a power relay that instantly cycles the contacts based on the Energization or de-Energization of the coil in the relay. There is no calibration required for this type of relay. 

		Part 21 notification 1995-13-7, 1995-13-8, 1995-15-3, 1995-14-4 - Service life as calculated by Wyle labs testing non conservatively set at 26.3 Y for GP series Agastat relays. 

		AMERACE ELECT COMPONENTS		EGPI002		A348		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		AMERACE ELECT COMPONENTS		EGPI003		A348		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		AMERACE ELECT COMPONENTS		EGPI004		A348		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		AMERACE ELECT COMPONENTS		EGPIC2004002		A348		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		AMERACE CORPORATION		GP Series Relays												IN 84-20 GTE Sylvania relay coils that failed were model numbers TB113-61 and
TB130-1 and wore used in model #X5U, Type PM 7305 Sylvania AC relays. These
relays were in service for approximately eight to ten years. The manufacturer has not specified the exact service life of these normally energized GTE Sylvania relays and relay coils.

		AMERACE ELECT COMPONENTS		GPB		A348		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		AMERACE ELECT COMPONENTS		MLB		A348		NA		NA		NA		Could not find vendor information for this relay. 						None		None								Could not find vendor information for this relay. 

		AMERACE ELECT COMPONENTS		SSC12ACA		A348		NA		NA		NA		Plugin style relay. No vendor recommendations found. 						None		None								Plugin style relay. No vendor recommendations found. 

		AO SMITH CORP		TYPE P.M.: SU3										COULD NOT LOCATE

		AO SMITH CORP		TYPE P.M.; 5U3										COULD NOT LOCATE

		AROWMAT CORP		NF2EB-12V		AA12		NA		NA		NA		Found online plug in style small electronic part type plug in relay. Appears to be no maintenance required.						None		None								Found online plug in style small electronic part type plug in relay. Appears to be no maintenance required.

		ARROW HART INC		298-18050-17										COULD NOT LOCATE

		ASEA BROWN BOVERI		511M                     

		ASEA BROWN BOVERI		51IM  coded as 511M 		AA15        		IB 7.2.1.7-14		B		ABB Type 51 with Contact Output Time-Overcurrent Relays		No routine maintenance is required on these relays. Follow testing instructions to verify the relay is in proper working order.						None		None

		ASEA BROWN BOVERI		GR5		ABB		I.B. 7.1.1.7-2A		NA		ABB Instructions Ground Relay Type GR-5		No routine maintenance is required on these relays. Follow testing instructions to verify the relay is in proper working order. Performs a functional test.						None		None

		ASEA BROWN BOVERI		Sudden Pressure Relay		ABB		48-065-1K		No Number		Installation, Operation and Maintenance of the Sudden Pressure Relay		Vendor recommendations for maintenance - The operation should be checked when installed and every 6 months or a year afterwards. A field test may be performed with the transformer in service provided the transformer is operating at a positive tank pressure in excess of 3/4 psig. 						None		None

		ASEA ELEC INC		2529.1046-1              

		ASEA ELEC INC		RXMS1                    

		ASEA ELEC INC		RXMS1                    		A500        		NA		NA		NA		Solid state relay design no preventive maintenance recommendations found.						None		None

		ASEA ELEC INC		RK221-052-AN		A500		See RXMK1		See RXMK1		See RXMK1		See RXMK1						See RXMK1		See RXMK1								See RXMK1

		ASEA ELEC INC		RK223069AP		A500		See RXMK1		See RXMK1		See RXMK1		See RXMK1						See RXMK1		See RXMK1								See RXMK1

		ASEA ELEC INC		RXME1		A500		See RXMK1		See RXMK1		See RXMK1		See RXMK1						See RXMK1		See RXMK1								See RXMK1

		ASEA ELEC INC		RXMH2		A500		See RXMK1		See RXMK1		See RXMK1		See RXMK1						See RXMK1		See RXMK1								See RXMK1

		ASEA ELEC INC		RXMK1		A500		ASEA Relay Instructions RFR 1211 E		NA		ASEA Mounting, Maintenance, Testing and Sevice of Combiflex relays.		ASEA no longer makes RXMK1 relays the suitable replacement is the RXMB1 relay type.  
  RXMK1 relay is designed for AC current and has manual operating device accessible through a hole in the cover. ASEA relays do not require any special care and maintenance provided that conditions on the premises, and the climate, are normal and temperate, and provided the relay cover is properly fitted. 
  General Recommendations older relays should be routinely tested once a year under normal conditions (twice per year under unfavorable conditions and once every other year favorable conditions). In conjunction with the routine tests the relay should undergo a general inspection and about every fifth year, the more important relay elements should be checked. This includes contact gap checks, deflection in the springs after closing, contact should close before the moving system of the relay has completed its movement, contacts should be opened and closed simultaneously, dirty corroded or uneven contact surfaces should be dressed with a file, and plastic should not be washed or cleaned in liquids containing carbon tetrachloride or trichloroethylene. Repeated checks on operation are desirable for auxiliary relays already in service. 

						None		None								ASEA no longer makes RXMK1 relays the suitable replacement is the RXMB1 relay type.  
  RXMK1 relay is designed for AC current and has manual operating device accessible through a hole in the cover. ASEA relays do not require any special care and maintenance provided that conditions on the premises, and the climate, are normal and temperate, and provided the relay cover is properly fitted. 
  General Recommendations older relays should be routinely tested once a year under normal conditions (twice per year under unfavorable conditions and once every other year favorable conditions). In conjunction with the routine tests the relay should undergo a general inspection and about every fifth year, the more important relay elements should be checked. This includes contact gap checks, deflection in the springs after closing, contact should close before the moving system of the relay has completed its movement, contacts should be opened and closed simultaneously, dirty corroded or uneven contact surfaces should be dressed with a file, and plastic should not be washed or cleaned in liquids containing carbon tetrachloride or trichloroethylene. Repeated checks on operation are desirable for auxiliary relays already in service. 



		ASEA ELEC INC		RXMK1 CAT#RK225052CP		A500		See RXMK1		See RXMK1		See RXMK1		See RXMK1						See RXMK1		See RXMK1								See RXMK1

		ASEA ELEC INC - Buchholtz relays supplied by Elektomotoren und Geratebau Barlebon (EMB).		2529.1046-1              		A500        		No Number		No Number		Transformer Protective Relay (Buchholz Principle)		Vendor recommendations for maintenance - Buchholtz relays are relatively insensitive to ambient conditions. As such no maintenance is required. However, the relays should be inspected and functionally tested according to the maintenance instructions of the users. There are different test methods using the test button or using a test pump. CGS is using the test button methodology. No frequency is specified. Note: There is an adjustment for flow sensitivity on these relays, however this is set at the factory and or when received and changes are not needed once set. 						None		None

		AUTOCON INDUSTRIES		H6252A										COULD NOT LOCATE

		AUTOMATIC TIMING & CONTROL INC		305C029A10PX										305C029A10PX

		AUTOMATIC TIMING & CONTROL INC		305D011A10PX										305D011A10PX

		AUTOMATIC TIMING & CONTROL INC		305D016A10PX										305D016A10PX

		AUTOMATIC TIMING & CONTROL INC		305E008A10PX										305E008A10PX

		AUTOMATIC TIMING & CONTROL INC		305E017A10PX										305E017A10PX

		AUTOMATIC TIMING & CONTROL INC		305E018A10PX										305E018A10PX

		AUTOMATIC TIMING & CONTROL INC		309E017A04PX										309E017A04PX

		AUTOMATIC TIMING & CONTROL INC		310E106A10PX										310E106A10PX

		AUTOMATIC TIMING & CONTROL INC		310E108A10PX										310E108A10PX

		AUTOMATIC TIMING & CONTROL INC		319A00301X										319A00301X

		AUTOMATIC TIMING & CONTROL INC		319A006Q1X										319A006Q1X

		AUTOMATIC TIMING & CONTROL INC		319A007Q1X										319A007Q1X

		AUTOMATIC TIMING & CONTROL INC		321B014A01F1XX										321B014A01F1XX

		AUTOMATIC TIMING AND CONT		328		A611		NA		NA		Chemetron Fire Systems Cardox System		Pnuematic time delay relay that is adjustable/calibratable. Recommended maintenance is to test and check terminal tightness, if mercury tube switch or wiring is damaged it should be replaced, verify free movement no binding. 						None		None								Pnuematic time delay relay that is adjustable/calibratable. Recommended maintenance is to test and check terminal tightness, if mercury tube switch or wiring is damaged it should be replaced, verify free movement no binding. 

		Basler Electric 		BE1-87G										 Phase Fault						Generator, Large Pump Motors, Transformers - The generator differential relay (87G) may be
sensitive enough to detect winding ground faults
with low-impedance grounding per Fig. 2. This
would be the case if a solid generator-terminal
fault produces approximately 100% of rated
current. The minimum pickup setting of the
differential relays (e.g., Basler BE1-CDS220 or
BE1-87G, Table 2) should be adjusted to sense
faults on as much of the winding as possible.
However, settings below 10% of full load current
(e.g., 0.4A for 4A full load current) carry increased
risk of misoperation due to transient CT
saturation during external faults or during step-up
transformer energization. Lower pickup settings
are recommended only with high-quality CTs
(e.g., C400) and a good CT match (e.g., identical
accuracy class and equal burden).				Protects rotating machines and reactors against internal faults.

Single-phase and three-phase units available Sensitivity is adjustable from 0.1 to 1.6 amps Variable percentage restraint characteristics Drawout construction 
		No		Power Supply Monitoring - The power supply output relay is energized and its NC output contact is opened when power is applied to the relay. Normal internal relay operating voltage maintains the power supply status output relay in a continuously energized state with its output contact open. If the power supply output voltage falls below the requirements of proper operation, the power supply output relay is de-energized, closing the NC output contact.
		BE1-87G relays require no preventive maintenance other than the periodic inspection of the relay case
and stabilizing reactor terminal connections to ensure that they are clean and tight. If repairs are needed,
contact the Technical Sales Support department at Basler Electric for assistance.		If the relay won’t be installed immediately, store it in its original shipping carton in a moisture- and dustfree
environment.

This device contains long-life electrolytic capacitors. For devices that are not in service (spares in
storage), the life of these capacitors can be maximized by energizing the device for 30 minutes once per
year.		Y		NO or NC Optional 

MAIN Contacts
Normally-open contacts are provided on BE1-87G relays with a style number of xxExxx-xxxxx and normally-closed contacts are provided on relays with a style number of xxG-xxx-xxxxx.

AUX Output Relay (Optional)
Normally-open auxiliary contacts are provided on BE1-87G relays with
style number xxx-xxx-xxx1x and normally-closed auxiliary contacts are provided on relays with style xxxxxx-
xxx2x.		Energized when Equipment Operating		NPMR		No Interval Specified, but settings can be tested and calibrated.

		BENTLY NEVADA		72130-12		B208		NA		NA		NA		Relay Module for 7200 Monitor. These relay modules are cards that plug into a rack type mounting of the monitor. 						None		None								Relay Module for 7200 Monitor. These relay modules are cards that plug into a rack type mounting of the monitor. 

		BLTEC		8301										COULD NOT LOCATE

		C&D Relays 		C&D Relays 										COULD NOT LOCATE

		Clare		SF520										COULD NOT LOCATE				No common industry issue identified.

		CLARK CONTROLLER		5U4 BULLETIN 7305 PM		C360		See PM-5U8		See PM-5U8		See PM-5U8		SSINS No.  6830 - failure attributed to a notch in the armature operating rod. The notch occurs where the rod vibrates against the magnet assembly due to coil hum. GTE Sylvania Relays Type PM Bulletin 7305, with a 120V AC Coil used in or affecting the operation of safety-related equipment are examined to ensure that the armature operating rod is not notched and is operating freely. Correct any conditions found. 

						See PM-5U8		See PM-5U8								SSINS No.  6830 - failure attributed to a notch in the armature operating rod. The notch occurs where the rod vibrates against the magnet assembly due to coil hum. GTE Sylvania Relays Type PM Bulletin 7305, with a 120V AC Coil used in or affecting the operation of safety-related equipment are examined to ensure that the armature operating rod is not notched and is operating freely. Correct any conditions found. 



		CLARK CONTROLLER		CAT #504-2 TYPE PM		C360		See PM-5U8		See PM-5U8		See PM-5U8		See PM-5U8						See PM-5U8		See PM-5U8								See PM-5U8

		CLARK CONTROLLER		PM7305 5U4		C360		See PM-5U8		See PM-5U8		See PM-5U8		See PM-5U8						See PM-5U8		See PM-5U8								See PM-5U8

		CLARK CONTROLLER		PMSU4-1		C360		See PM-5U8		See PM-5U8		See PM-5U8		See PM-5U8						See PM-5U8		See PM-5U8								See PM-5U8

		CLARK CONTROLLER		PPM-7305-5U4		C360		See PM-5U8		See PM-5U8		See PM-5U8		See PM-5U8						See PM-5U8		See PM-5U8								See PM-5U8

		COEN MFG CORP OF NEW JERSEY		CS										COULD NOT LOCATE

		CORNELL-DUBILIER		TS-115-AB015		CE83		NA		NA		NA		Could not find Cornell-Dubilier vendor information for this relay. Relay is a time delay relay used in HPCS annunciation. 						None		None								Could not find Cornell-Dubilier vendor information for this relay. Relay is a time delay relay used in HPCS annunciation. 

		CUSTOM CONTROL PANELS		LG-5417										COULD NOT LOCATE

		CUTLER HAMMER		880										COULD NOT LOCATE

		CUTLER HAMMER		BF										COULD NOT LOCATE				Current required to operate the BF and NBF AC relays may be higher than the current required to operate relays originally installed.  Cutler-Hammer recommends utilities review their applications of BF and NBF AC relays to assure they are appropriate

		CUTLER HAMMER		C306 Bimetallic Relays										Thermal Overload Relays and Heater Packs		Part 21 2005-12-00 Cutler-Hammer Freedom Series Model C306 Thermal Overload Relays and Heater Packs 10CFR  notification.  the thermal overload relays are
Cutler-Hammer type C306 bimetallic relays that detect motor overcurrents by
converting the current to heat via a resistive element (heater pack).
Bimetallic type overload relays open the circuit when heat is sufficient to
cause a bimetallic element to bend which in turn acts on a tripper bar that
opens a set of trip contacts. The time required for the bimetallic element
to open the contacts is dependant on the amount of current passing through
the circuit. The heater packs used in these relays are the resistive
elements which supply the heat to the bimetallic element. The heater pack
size is based on the full load amps (FLA) of the motor. The resistance
varies between the various heater pack sizes and thus the same relay can be
used for a wide range of motor FLA.
The overload relay is also equipped with a setting dial that is used to
adjust the gap between the tripper bar and the trip contact switch thus
requiring the bimetallic element to move farther to open the set of trip
contacts. This feature allows each heater pack to cover a wider range of
FLA. The dial setting is labeled A, B, C, and D with an additional tic mark
between each. The dial setting is continuous, not notched or discrete.
Framatome supplied relay settings tables showing appropriate FLA for specific
heater pack sizes and dial settings. These tables instruct the user to
interpolate between the dial settings for other FLA. Framatome also supplied
time current characteristic (TCC) curves with these relays showing the
relationship between time and percentage of FLA for both single phase and
three phase operation.

		CUTLER HAMMER		D10										COULD NOT LOCATE

		CUTLER HAMMER		D23				D23 MRD						D23 MRD		IE 78-06 May 31, 1978 Defective CH Type M Relays with DC Coils.  The Duke Power Company recently reported that during a series of tests of 
the Emergency Power Switching Logic System at Oconee Nuclear Station, four 
relays in the standby buses #1 and #2 voltage sensing circuitry were found 
to be inoperable. The relays are identified as Cutler-Hammer Type M, DC 
Relays, Catalog No. D23 MRD. This finding prompted the licensee to perform 
another test of the Emergency Power Switching Logic during which one 
additional relay of the same type and model as identified above also failed. 
To date, twelve failures of this DC relay type have occurred at Oconee 
Nuclear Station. 

The manufacturer determined that cause for failure was loss of arc gap in 
the coil clearing contact where the normal mode of operation is to have the 
coil continuously energized. The purpose of this contact is to interrupt the
inrush current to the pickup coil winding in order to prevent winding burn 
out. The loss of arc gap in the clearing contact was caused by an abnormal 
amount of heat induced shrinkage of molded magnet carriers which are used in
subject relays manufactured between 1971 and July of 1976. According to 
Cutler-Hammer, the loss of arc gap affects the performance of only the type 
M relays with DC coils since relays with AC coils do not use the coil 
clearing contact feature. 


		CUTLER HAMMER		D26										COULD NOT LOCATE				No common industry issue identified.

		CUTLER HAMMER		D65										COULD NOT LOCATE		Part 21 Eaton Cutler-Hammer Voltage Monitoring Relay May Energize without Manual Reset. 10CFR  notification need details.

		CUTLER HAMMER		D87										COULD NOT LOCATE				No common industry issue identified.

		CUTLER HAMMER		NBF										COULD NOT LOCATE				Current required to operate the BF and NBF AC relays may be higher than the current required to operate relays originally installed.  Cutler-Hammer recommends utilities review their applications of BF and NBF AC relays to assure they are appropriate

		Deutsch		4A										COULD NOT LOCATE				No common industry issue identified.

		DEVAR		18-114-LL-SC-X										COULD NOT LOCATE																				Y

		DEVAR		B/M510079-01										COULD NOT LOCATE																				Y

		DIVERSIFIED ELECTRONICS INC		ARA-120-ABA										COULD NOT LOCATE

		Douglas-Randall		378907										COULD NOT LOCATE

		DRESSER INDUSTRIES INC		314344-11										COULD NOT LOCATE

		DRESSER INDUSTRIES INC		BN4-522										COULD NOT LOCATE

		EAGLE SIGNAL CO		22Q2CA120										COULD NOT LOCATE

		EAGLE SIGNAL CO		AF31A6										COULD NOT LOCATE

		EAGLE SIGNAL CO		BR										COULD NOT LOCATE				No common industry issue identified.

		EAGLE SIGNAL CO		BR1 										COULD NOT LOCATE				Eagle Signal Corporation BR1 series time delay relays in high cycle applications which have the possibility of failing. These relays may be used in ATLAS-COPCO Model ZR4-61 air compressors. There have been other relays that have had similar failures. 

		EAGLE SIGNAL CO		CT										COULD NOT LOCATE				No common industry issue identified.

		EAGLE SIGNAL CO		CX										COULD NOT LOCATE				No common industry issue identified.

		EDG Relays		EDG Relays										COULD NOT LOCATE

		EGSCORIN		7012PBX										COULD NOT LOCATE																				N

		Electro-Switch		LOR										COULD NOT LOCATE				No common industry issue identified.

		Electro-Switch		LOR/ER										COULD NOT LOCATE				No common industry issue identified.

		ENGINE SYSTEMS INC		00655-ESI		EG17		NA		NA		NA		Could not find vendor information for this relay. 						None		None								Could not find vendor information for this relay. 

		ESSEX INTERNATIONAL INC		RBM										COULD NOT LOCATE

		FAIRCHILD		20522										COULD NOT LOCATE

		Foxboro Company		N-2A0-L2C-R OR N-2A0-L2C-R WITH ECEP 10273										Contact Output Isolator cards		Part 21 1999-35-2 July 15, 1999 a potential defect with N-2A0-L2C-R or N-2A0-L2C-R with ECEP 10273, Contact
Output Isolator cards that may contain specific N0152CK or C0147SS relays. In compliance with 10CFR Part 21 this letter is to inform you of a potential failure with N-2A0-L2C-R Contact Output Isolator
cards purchased from The Foxboro Company as referenced above. The subject Contact Isolator cards may contain N0152CK
or C0147SS relays supplied by Potter & Brumfield which were manufactured utilizing pure tin plated contact support arms. As
a result, in low voltage, low current applications, the growth of tin whiskers between adjacent metallic surfaces of the contact
support arms can lead to the establishment of a resistive shunt path.
Analysis performed on two returned relays showed that they were in operation for 8 years (displaying date codes of 9110 &
9112) before a resistive shunt path developed across the Normally Open and/or the open Normally Closed contact. Further
analysis performed by the supplier of the relay confirmed the resistive shunt path was caused by the existence of tin whisker
growth between the contact support arms. To date, this is the first confirmed instance of this failure mode on these relays.
The Foxboro Company has two sources of these relays qualified for use. However, this failure mode is limited to those relays
supplied by Potter & Brumfield which were manufactured between 1977 and 1993 with tin plated contact support arms. The
Foxboro Company presently has another source, Communications Instruments Inc (formerly SIGMA) qualified for use. Due to
the different construction techniques utilized on the CII relays, no concern of tin whisker growth exists on those relays.

		FURNAS ELECTRIC CO		42BE25AFZ										COULD NOT LOCATE

		FURNAS ELECTRIC CO		42EE35AFZGA										COULD NOT LOCATE

		FURNAS ELECTRIC CO		44CE41AFZ										COULD NOT LOCATE

		FURNAS ELECTRIC CO		48DC38AA4										COULD NOT LOCATE

		GE		CR120A04002AA		GH19		See CR120A		See CR120A		See CR120A		See CR120A						See CR120A		See CR120A								See CR120A

		GE NUCLEAR		12HEA61C238X2            

		GE NUCLEAR		12HFA151A9F              

		GE NUCLEAR		12HGA11A52F

		GE NUCLEAR		12HGA11A70F              

		GE NUCLEAR		12HGA17C52               

		GE NUCLEAR		12HMA24A2F               

		GE NUCLEAR		12NGV13B21A              

		GE NUCLEAR		12NGV13B25A              

		GE NUCLEAR		CR120BD04341             

		GE NUCLEAR		12HGA11A52F              

		GE NUCLEAR		12HGA11A70F              		G080        		GEI-10190H		NA		D-C Auxiliary Relays Type HGA17A to H		Hinged armature high speed auxiliary relay. Interval between periodic checks will vary depending upon environment, type of relay and users experience with periodic testing. Until enough experience has been attained to change frequency the checks outlined in acceptance tests should be performed at an interval of 1 to 2 years. The checks include contact gap checks of 1/16" wipe when operated by hand, contact should make within 1/32" of each other, there should be a 1/32" gap between armature tailpieces and the bottom inside surface of the cover for all back connected relays with cover. Pickup test, the control spring should be in the front of the anchor pin and the armature groove that gives the highest value for pickup without exceeding 80% rated AC volts or DC amps or 60% rated DC volts. The AC volt DC amps are adjusted to pickup at 70 to 80% rating at rated frequency. DC volt relays pickup adjusted to pickup at 50 to 60% rated when cold. Contact cleaning should be done using a flexible burnishing tool. 		Part 21 1996-50-3 Potential for incorrect operation (armature binding) of safety related GE type HGA relays manufactured between january 1989 and june 1991. Failures of Model 12HGA17S63 the difference in the inside face to face
dimension of the phenolic contact finger carrier block made from mold number 1 is small and under certain conditions provides friction between it and the coil bracket at the pivot point. This friction is believed to be the cause of the relay's failure to open when de-energized.		IEB 76-02 GE HFA, HGA, HKA, HMA Halogens from a class of nylon 
coil spools (or bobbins) plus humid conditions were attributed as the 
fundamental causes of the corrosion and resulting coil failure. If you have applications of HFA, HGA, HKA, and HMA relays in areas of high humidity, intermittent operation, DC power, and with white nylon spools, you may wish to consider replacing the coils or relays.

				None

		GE NUCLEAR		12HGA17C52               		G080        		GEI-10190H		NA		D-C Auxiliary Relays Type HGA17A to H		Auxiliary relays should be checked for proper operation preferably at the same time as the associated protective devices are inspected. Relays should be checked for pickup and dropout values, and timing settings. These settings should not require readjustment. If necessary the points discussed in adjustments and inspection should be observed.  		IEB 76-02 GE HFA, HGA, HKA, HMA Halogens from a class of nylon coil spools (or bobbins) plus humid conditions were attributed as the fundamental causes of the corrosion and resulting coil failure. If you have applications of HFA, HGA, HKA, and HMA relays in areas of high humidity, intermittent operation, DC power, and with white nylon spools, you may wish to consider replacing the coils or relays.
				None		None

		GE NUCLEAR		12HMA24A2F               		G080        		GEK-34166A & GEK-28008D		NA		Instantaneous Auxiliary Relay Type HMA24		Interval between periodic checks will vary depending upon environment, type of relay and users experience with periodic testing. Until enough experience has been attained to change frequency the checks outlined in installation procedure should be performed at an interval of 1 to 2 years. The checks include contact gap checks of 1/16" wipe when operated by hand, contact should make within 1/32" of each other, there should be a 1/32" gap between armature tailpieces and the bottom inside surface of the cover for all back connected relays with cover. Pickup test, the control spring should be in the front of the anchor pin and the armature groove that gives the highest value for pickup without exceeding 80% rated AC volts or DC amps or 60% rated DC volts. Contact cleaning should be done using a flexible burnishing tool. 		Part 21 GE HMA Type auxiliary relays 12HMA124A2  Notificaiton 10/2004 - relay coils indicated open. The failure mode was determined to be an open in the coil due to corrosion of the coil wire. This open in the coil will prevent the relay from changing state as the relay is energized. An independent laboratory concluded that the coil insulation was damaged and that the under lying wire was damaged during coil manufacture. The damage allowed the copper wire to corrode over the years to the point of failure. Date Code 14VC; 8836 Serial #s: D88542-0001D R02 through D88542-0033D R02		IEB 76-02 GE HFA, HGA, HKA, HMA Halogens from a class of nylon 
coil spools (or bobbins) plus humid conditions were attributed as the 
fundamental causes of the corrosion and resulting coil failure. If you have applications of HFA, HGA, HKA, and HMA relays in areas of high humidity, intermittent operation, DC power, and with white nylon spools, you may wish to consider replacing the coils or relays.

				None

		GE NUCLEAR		12NGV13B21A              		G080        		GEI-90805		NA		NGV		A capacitor is connected across the rectifier AC supply to protect the rectifier from severe voltage surges. A rheostat is connected in series with the rectifier to provide pickup adjustment. Periodic checks will vary depending on environment, type of relay and experience with testing. Until the user has enough experience to select test interval points listed under acceptance tests should be checked yearly. A burnishing tool should be used to clean contacts. Check relay mechanical operation, operates smoothly, contacts correctly adjusted. Check contact gaps. Observe the wipe, the wipe on each normally open contact should be approx. 0.005 inch. The normally open contacts should make before the residual screw strikes the shim. The relay should be tested using a variable source of voltage at rated frequency to coil studs, checking the pickup/dropout voltages, adjust to the values required. Adjustment of the ratio of pickup to dropout is made, if necessary with the residual screw; in most applications no adjustment of this ratio will be required. A variable source of DC power should be connected to the, target circuits, if furnished, and the pickup amperes checked.
						None		None

		GE NUCLEAR		12NGV13B25A              		G080        		See 12NGV13B21A		See 12NGV13B21A		See 12NGV13B21A		See 12NGV13B21A						See 12NGV13B21A		See 12NGV13B21A

		GE NUCLEAR		CR120BD04341             		G080        		GE Relay Manual		NA		GE Relay Manual		CR120B relays were not found to have any common industry failure issues. Vendor documentation found for these relays did not include recommendations for maintenance. 						None		None

		GE NUCLEAR		117C1704G008		G080		NA		NA		NA		Could not find vendor information for this relay. 						None		None								Could not find vendor information for this relay. 

		GE NUCLEAR		12HAA11B2A		G080		GEI-74657D		NA		Instructions Auxiliary Relays HAA11A, B, C, 12A, B, 13A, B, D, E, 14A, B, C, 17A, 18A		This document discusses user acceptance testing including gap checks and provides instructions for electrical testing pickup and dropout and check of seal in but does not provide any guidance on routine recommended maintenance to be performed or the intervals. For all drawout type relays it is recommended that they be tested in there associated cases or in a test case. 						None		None								This document discusses user acceptance testing including gap checks and provides instructions for electrical testing pickup and dropout and check of seal in but does not provide any guidance on routine recommended maintenance to be performed or the intervals. For all drawout type relays it is recommended that they be tested in there associated cases or in a test case. 

		GE NUCLEAR		12HFA151A2F		G080		GEK-45484B		NA		Multi-Contact Auxiliary Relay Type HFA151		HFA Armature binding notice SAL 188.1, replace armature if binding is found. HFA151A is self reset, HFA 151B is hand reset design. Maintenance recommendations are to perform at same time as protective relays until enough data is built to change frequency. Maintenance recommended by vendor is to check condition, no cracked or broken parts or signs of damage, armature free of binding when operated by hand, check contact condition. The relays are set at factory to pick up at a % of voltage (i.e. 73 to 81%  AC coils or 55 to 61% DC coils) this adjustment should not normally be changed. Contacts are adjusted at the factory and should not normally need adjusting as they are self aligning. Contact cleaning should be done using a flexible burnishing tool. 		IN 84-02 - Failure, coil temperature can reach a level which can vaporize the insulating materials and can melt the coil spool. These materials may deposit on cooler surfaces of the relay and cause armature damage and/or fail to make a contact circuit. Per GE some
commercial ac rated HFA relays (predating the Century Series available since 1978) manufactured with standard Class A insulation (nylon or Lexan coil
spools and standard temperature wire) which are continuously energized can fail in approximately 10-12 years. Century Series relay uses a high-temperature-rated plastic material called "Tefzel" for coil spool construction and high-temperature coil wire, and employs a
vacuum-impregnated insulation. Service life tested to 40Y.		IEB 76-02 GE HFA, HGA, HKA, HMA Halogens from a class of nylon 
coil spools (or bobbins) plus humid conditions were attributed as the 
fundamental causes of the corrosion and resulting coil failure. If you have applications of HFA, HGA, HKA, and HMA relays in areas of high humidity, intermittent operation, DC power, and with white nylon spools, you may wish to consider replacing the coils or relays.

IN 82-14 GE SIL No. 44 Supplement 2 dated February 1981 directed to all boiling water reactor (BWR) owners and General 
Electric Service Advice PSM 152.1 dated April 28, 1976 directed to all General Electric,(GE) customers advised them of the coil cracking problem and 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 identified cracking problem, there have been several instances of melting of LEXAN and NYLON coil spool material.
		IN 83-19 - Type HFA relay 
contact wipe and gap adjustments. Improper adjustments can affect the 
performance of the relay during seismic events. 
										HFA Armature binding notice SAL 188.1, replace armature if binding is found. HFA151A is self reset, HFA 151B is hand reset design. Maintenance recommendations are to perform at same time as protective relays until enough data is built to change frequency. Maintenance recommended by vendor is to check condition, no cracked or broken parts or signs of damage, armature free of binding when operated by hand, check contact condition. The relays are set at factory to pick up at a % of voltage (i.e. 73 to 81%  AC coils or 55 to 61% DC coils) this adjustment should not normally be changed. Contacts are adjusted at the factory and should not normally need adjusting as they are self aligning. Contact cleaning should be done using a flexible burnishing tool. 

		GE NUCLEAR		12HFA151A9F              		G080		See 12HFA151A2F		See 12HFA151A2F		See 12HFA151A2F		See 12HFA151A2F


		See 12HFA151A2F


				See 12HFA151A2F


		See 12HFA151A2F


								See 12HFA151A2F




		GE NUCLEAR		12HFA51A42F		G080		See 12HFA151A2F		See 12HFA151A2F		See 12HFA151A2F		See 12HFA151A2F


		See 12HFA151A2F


				See 12HFA151A2F


		See 12HFA151A2F


								See 12HFA151A2F




		GE NUCLEAR		12HGA11A52F		G080		GEK-1793J		NA		Instantaneous Auxiliary Relay HGA11A,G,H,J,K,P,S,T,V,W,X		Hinged armature high speed auxiliary relay. Interval between periodic checks will vary depending upon environment, type of relay and users experience with periodic testing. Until enough experience has been attained to change frequency the checks outlined in acceptance tests should be performed at an interval of 1 to 2 years. The checks include contact gap checks of 1/16" wipe when operated by hand, contact should make within 1/32" of each other, there should be a 1/32" gap between armature tailpieces and the bottom inside surface of the cover for all back connected relays with cover. Pickup test, the control spring should be in the front of the anchor pin and the armature groove that gives the highest value for pickup without exceeding 80% rated AC volts or DC amps or 60% rated DC volts. The AC volt DC amps are adjusted to pickup at 70 to 80% rating at rated frequency. DC volt relays pickup adjusted to pickup at 50 to 60% rated when cold. Contact cleaning should be done using a flexible burnishing tool. 		Part 21 1996-50-3 Potential for incorrect operation (armature binding) of safety related GE type HGA relays manufactured between January 1989 and June 1991. Failures of Model 12HGA17S63 the difference in the inside face to face
dimension of the phenolic contact finger carrier block made from mold number 1 is small and under certain conditions provides friction between it and the coil bracket at the pivot point. This friction is believed to be the cause of the relay's failure to open when de-energized.		IEB 76-02 GE HFA, HGA, HKA, HMA Halogens from a class of nylon 
coil spools (or bobbins) plus humid conditions were attributed as the 
fundamental causes of the corrosion and resulting coil failure. If you have applications of HFA, HGA, HKA, and HMA relays in areas of high humidity, intermittent operation, DC power, and with white nylon spools, you may wish to consider replacing the coils or relays.

												Hinged armature high speed auxiliary relay. Interval between periodic checks will vary depending upon environment, type of relay and users experience with periodic testing. Until enough experience has been attained to change frequency the checks outlined in acceptance tests should be performed at an interval of 1 to 2 years. The checks include contact gap checks of 1/16" wipe when operated by hand, contact should make within 1/32" of each other, there should be a 1/32" gap between armature tailpieces and the bottom inside surface of the cover for all back connected relays with cover. Pickup test, the control spring should be in the front of the anchor pin and the armature groove that gives the highest value for pickup without exceeding 80% rated AC volts or DC amps or 60% rated DC volts. The AC volt DC amps are adjusted to pickup at 70 to 80% rating at rated frequency. DC volt relays pickup adjusted to pickup at 50 to 60% rated when cold. Contact cleaning should be done using a flexible burnishing tool. 

		GE NUCLEAR		12HGA17C52               		G080		GEI-10190H		NA		D-C Auxiliary Relays Type HGA17A to H		Auxiliary relays should be checked for proper operation preferably at the same time as the associated protective devices are inspected. Relays should be checked for pickup and dropout values, and timing settings. These settings should not require readjustment. If necessary the points discussed in adjustments and inspection should be observed.  				IEB 76-02 GE HFA, HGA, HKA, HMA Halogens from a class of nylon coil spools (or bobbins) plus humid conditions were attributed as the fundamental causes of the corrosion and resulting coil failure. If you have applications of HFA, HGA, HKA, and HMA relays in areas of high humidity, intermittent operation, DC power, and with white nylon spools, you may wish to consider replacing the coils or relays.
		None		None								Auxiliary relays should be checked for proper operation preferably at the same time as the associated protective devices are inspected. Relays should be checked for pickup and dropout values, and timing settings. These settings should not require readjustment. If necessary the points discussed in adjustments and inspection should be observed.  

		GE NUCLEAR		12HMA124A2		G080		GEK-34166A & GEK-28008D		NA		Instantaneous Auxiliary Relay Type HMA24		Interval between periodic checks will vary depending upon environment, type of relay and users experience with periodic testing. Until enough experience has been attained to change frequency the checks outlined in installation procedure should be performed at an interval of 1 to 2 years. The checks include contact gap checks of 1/16" wipe when operated by hand, contact should make within 1/32" of each other, there should be a 1/32" gap between armature tailpieces and the bottom inside surface of the cover for all back connected relays with cover. Pickup test, the control spring should be in the front of the anchor pin and the armature groove that gives the highest value for pickup without exceeding 80% rated AC volts or DC amps or 60% rated DC volts. Contact cleaning should be done using a flexible burnishing tool. 		Part 21 GE HMA Type auxiliary relays 12HMA124A2  Notification 10/2004 - relay coils indicated open. The failure mode was determined to be an open in the coil due to corrosion of the coil wire. This open in the coil will prevent the relay from changing state as the relay is energized. An independent laboratory concluded that the coil insulation was damaged and that the under lying wire was damaged during coil manufacture. The damage allowed the copper wire to corrode over the years to the point of failure. Date Code 14VC; 8836 Serial #s: D88542-0001D R02 through D88542-0033D R02				IEB 76-02 GE HFA, HGA, HKA, HMA Halogens from a class of nylon 
coil spools (or bobbins) plus humid conditions were attributed as the 
fundamental causes of the corrosion and resulting coil failure. If you have applications of HFA, HGA, HKA, and HMA relays in areas of high humidity, intermittent operation, DC power, and with white nylon spools, you may wish to consider replacing the coils or relays.

		None								Interval between periodic checks will vary depending upon environment, type of relay and users experience with periodic testing. Until enough experience has been attained to change frequency the checks outlined in installation procedure should be performed at an interval of 1 to 2 years. The checks include contact gap checks of 1/16" wipe when operated by hand, contact should make within 1/32" of each other, there should be a 1/32" gap between armature tailpieces and the bottom inside surface of the cover for all back connected relays with cover. Pickup test, the control spring should be in the front of the anchor pin and the armature groove that gives the highest value for pickup without exceeding 80% rated AC volts or DC amps or 60% rated DC volts. Contact cleaning should be done using a flexible burnishing tool. 

		GE NUCLEAR		12HMA124A9		G080		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2				See 12HMA124A2		See 12HMA124A2								See 12HMA124A2

		GE NUCLEAR		12HMA24A1F		G080		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2				See 12HMA124A2		See 12HMA124A2								See 12HMA124A2

		GE NUCLEAR		12HMA24A2		G080		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2				See 12HMA124A2		See 12HMA124A2								See 12HMA124A2

		GE NUCLEAR		12HMA24A2F               		G080		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2				See 12HMA124A2		See 12HMA124A2								See 12HMA124A2

		GE NUCLEAR		159C4251P001		G080		NA		NA		NA		Could not find vendor information for this relay. 						None		None								Could not find vendor information for this relay. 

		GE NUCLEAR		1C28001612BA25H		G080		NA		NA		NA		Could not find vendor information for this relay. 						None		None								Could not find vendor information for this relay. 

		GE NUCLEAR		228B1470P001		G080		NA		NA		NA		Could not find vendor information for this relay. 						None		None								Could not find vendor information for this relay. 

		GE NUCLEAR		3SAA5004W1		G080		NA		NA		NA		Could not find vendor information for this relay. 						None		None								Could not find vendor information for this relay. 

		GE NUCLEAR		44A211228-004		G080		NA		NA		NA		Could not find vendor information for this relay. 						None		None								Could not find vendor information for this relay. 

		GE NUCLEAR		CR120A		G080		GE Control 		NA		GE Control CR120A Industrial Relay Series A		The CR120 is a 300V multi circuit control relay. Maintenance recommendations include do not grease or oil the magnet, surfaces of contacts should be kept clean, silver contacts require no further maintenance. Filing or dressing only reduces the life and causes wear on contacts. No other maintenance was specified.

CR120A and CR2120AD type relay Part 21 notification 3/2008 - GEH CR120A Relay/Relay Coil Wire Clamp Cracking. For installed parts an option, if accessible, visually inspect the wire clamps for cracking and if found cracked the wire clamps should be replaced. For relays or coils not installed the recommendation is to replace the wire clamps with those manufactured after fiscal week 4 of 2008. The wire clamp part number for non-safety applications is 55-152195POOI and Q55152195POOI for safety related applications. 		Part 21 notification 1997-6-20 - CR120AD relay failure due to manufacturing defect part of the start-end pigtail of the relay coils was off the insulating lead pad and, therefore, lying directly on the outer layer of the winding. This configuration placed insulation on the affected length of magnet wire in a high-electrical-stress condition that led to dielectric breakdown at the failure site, thus effectively short circuiting the coil.

IB 78-01 - Contact-arm retainer made 
from Celcon M90 Acetal Copolymer which is a flammable material. In June 
1972, this material was changed to Valox 310-SED, which is self extinguishing and flame resistant. Both materials are white and have the same surface appearance. A G.E. Service Information Letter SIL-NO-229 indicates that there is no generic overheating problem with this type relay. However, they. recommend replace the contact-arm retainer of all relays marked with manufacturers date code between E.D. (May 1968) and A.J. (January 1973) with the improved, self extinguishing flame resistant contact arm retainers. 

 				None		None								The CR120 is a 300V multi circuit control relay. Maintenance recommendations include do not grease or oil the magnet, surfaces of contacts should be kept clean, silver contacts require no further maintenance. Filing or dressing only reduces the life and causes wear on contacts. No other maintenance was specified.

CR120A and CR2120AD type relay Part 21 notification 3/2008 - GEH CR120A Relay/Relay Coil Wire Clamp Cracking. For installed parts an option, if accessible, visually inspect the wire clamps for cracking and if found cracked the wire clamps should be replaced. For relays or coils not installed the recommendation is to replace the wire clamps with those manufactured after fiscal week 4 of 2008. The wire clamp part number for non-safety applications is 55-152195POOI and Q55152195POOI for safety related applications. 

		GE NUCLEAR		CR120A01102AC		G080		See CR120A		See CR120A		See CR120A		See CR120A		See CR120A				See CR120A		See CR120A								See CR120A

		GE NUCLEAR		CR120A04002AA		G080		See CR120A		See CR120A		See CR120A		See CR120A		See CR120A				See CR120A		See CR120A								See CR120A

		GE NUCLEAR		CR120A06002AA		G080		See CR120A		See CR120A		See CR120A		See CR120A		See CR120A				See CR120A		See CR120A								See CR120A

		GE NUCLEAR		CR120B03122		G080		GE Relay Manual		NA		GE Relay Manual		CR120B relays were not found to have any common industry failure issues. Vendor documentation found for these relays did not include recommendations for maintenance. 		None				None		None								CR120B relays were not found to have any common industry failure issues. Vendor documentation found for these relays did not include recommendations for maintenance. 

		GE NUCLEAR		CR2820		G080		GE Relay Manual		NA		GEH-2461E		Pneumatic Relay can be either Time Delay after Energization or time delay after de-Energization. The time setting is adjustable from 1/5 to 180 seconds. The relay has repetitive accuracy of * 10%. Maintenance Recommendations include how to change out the coil and adjust the relay. No frequency is referenced for adjustment or other maintenance. 		None				None		None								Pneumatic Relay can be either Time Delay after Energization or time delay after de-Energization. The time setting is adjustable from 1/5 to 180 seconds. The relay has repetitive accuracy of * 10%. Maintenance Recommendations include how to change out the coil and adjust the relay. No frequency is referenced for adjustment or other maintenance. 

		GE NUCLEAR		CR2820B117AA2		G080		See CR2820		See CR2820		See CR2820		See CR2820		See CR2820				See CR2820		See CR2820								See CR2820

		GE NUCLEAR		CR2820B414AA41		G080		See CR2820		See CR2820		See CR2820		See CR2820		See CR2820				See CR2820		See CR2820								See CR2820

		GE NUCLEAR		CR305X500B		G080		Aux Contact Kit for MCC Starter.		Aux Contact Kit for MCC Starter.		Aux Contact Kit for MCC Starter.		Aux Contact Kit for MCC Starter.		None				None		None								Aux Contact Kit for MCC Starter.

		GE NUCLEAR		HFA		G080		See 12HFA151A2F		See 12HFA151A2F		See 12HFA151A2F		See 12HFA151A2F


		See 12HFA151A2F


				See 12HFA151A2F


		See 12HFA151A2F


								See 12HFA151A2F




		GE NUCLEAR		HMA		G080		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2		See 12HMA124A2		See 12HMA124A3				See 12HMA124A4		See 12HMA124A5								See 12HMA124A2

		GE NUCLEAR		KHS17D1324		G080		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24				See KHAU-17D16-24		See KHAU-17D16-24								See KHAU-17D16-24

		GE NUCLEAR		V130LA20A		G080		NA - Varistor not a relay		NA - Varistor not a relay		Metal Oxide Varistor Degradation article published March 2004 in IAEI Magazine.		Varistors generally require little maintenance. They can be replaced to prevent catestrophic failure from degradation due to surges. They can also be tested to determine the overall degradation by volatege measurement. The end-of-life is commonly specified when the measured varistor voltage (Vn) has changed by + 10 percent. 						None		None								Varistors generally require little maintenance. They can be replaced to prevent catestrophic failure from degradation due to surges. They can also be tested to determine the overall degradation by volatege measurement. The end-of-life is commonly specified when the measured varistor voltage (Vn) has changed by + 10 percent. 

		GE NUCLEAR                                             (ND)		12HAA11A1A               

		GENERAL ELECTRIC		10AA107										ALL GENERAL ELECTRIC MODELS - NEED LOCATION WHERE THESE WOULD BE LISTED - CAN NOT LOCATE																				N

		GENERAL ELECTRIC		121AC53A803A																														N

		GENERAL ELECTRIC		12BDD15B11A																														Y

		GENERAL ELECTRIC		12CDF12B1A																														N

		GENERAL ELECTRIC		12CEB13C21A																														Y

		GENERAL ELECTRIC		12CEH11A																														Y

		GENERAL ELECTRIC		12CFD12B1A																														N

		GENERAL ELECTRIC		12CFVB11A3A																														N

		GENERAL ELECTRIC		12GGP53B1A																														N

		GENERAL ELECTRIC		12HAA11A1A               		G080        		GEI-74657D		N/A		Instructions Auxiliary Relays HAA11A, B, C, 12A, B, 13A, B, D, E, 14A, B, C, 17A, 18A																		This document discusses user acceptance testing including gap checks and provides instructions for electrical testing pickup and dropout and check of seal in but does not provide any guidance on routine recommended maintenance to be performed or the intervals. For all drawout type relays it is recommended that they be tested in there associated cases or in a test case. 

		GENERAL ELECTRIC		12HAA15A4F																														N

		GENERAL ELECTRIC		12HEA61

		GENERAL ELECTRIC		12HEA61C238																														N

		GENERAL ELECTRIC		12HEA61C238X2            		G080        		GEH-2058L		N/A		Instructions Auxiliary Relays Hand Reset with Target HEA61 and HEA62																		During scheduled outage of equipment and preferably at yearly intervals, the relay should be electrically tripped to ensure it is in good operating condition and that all circuits are complete so that breakers can be tripped. Remove cover, visually inspect and trip manually by applying force on the armature. 

Recommendations checklist includes items like check proper coil and resistance, check coil connections, check coil contact gaps 1/4 +- 1/32", check rollers free operation, trip by hand with shim, if tripping voltage too high add shim and retest, check bolt tightness 25 inch lbs. Contact cleaning should be done using a flexible burnishing tool. A specific frequency for these checks is not specified.

		GENERAL ELECTRIC		12HEA61C239																														N

		GENERAL ELECTRIC		12HEA61C242																														N

		GENERAL ELECTRIC		12HEA62

		GENERAL ELECTRIC		12HFA151

		GENERAL ELECTRIC		12HFA151A2F																														N

		GENERAL ELECTRIC		12HFA151A2H																														N

		GENERAL ELECTRIC		12HFA151A9F		G080        		GEK-45484B		N/A		Multi-Contact Auxiliary Relay Type HFA151				IN 84-02 - Failure, coil temperature can reach a level which can vaporize the insulating materials and can melt the coil spool. These materials may deposit on cooler surfaces of the relay and cause armature damage and/or fail to make a contact circuit. Per GE some
commercial ac rated HFA relays (predating the Century Series available since 1978) manufactured with standard Class A insulation (nylon or Lexan coil
spools and standard temperature wire) which are continuously energized can fail in approximately 10-12 years. Century Series relay uses a high-temperature-rated plastic material called "Tefzel" for coil spool construction and high-temperature coil wire, and employs a
vacuum-impregnated insulation. Service life tested to 40Y.		IEB 76-02 GE HFA, HGA, HKA, HMA Halogens from a class of nylon 
coil spools (or bobbins) plus humid conditions were attributed as the 
fundamental causes of the corrosion and resulting coil failure. If you have applications of HFA, HGA, HKA, and HMA relays in areas of high humidity, intermittent operation, DC power, and with white nylon spools, you may wish to consider replacing the coils or relays.

IN 82-14 GE SIL No. 44 Supplement 2 dated February 1981 directed to all boiling water reactor (BWR) owners and General 
Electric Service Advice PSM 152.1 dated April 28, 1976 directed to all General Electric,(GE) customers advised them of the coil cracking problem and 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 identified cracking problem, there have been several instances of melting of LEXAN and NYLON coil spool material.
		IN 83-19 - Type HFA relay 
contact wipe and gap adjustments. Improper adjustments can affect the 
performance of the relay during seismic events. 
										HFA Armature binding notice SAL 188.1, replace armature if binding is found. HFA151A is self reset, HFA 151B is hand reset design. Maintenance recommendations are to perform at same time as protective relays until enough data is built to change frequency. Maintenance recommended by vendor is to check condition, no cracked or broken parts or signs of damage, armature free of binding when operated by hand, check contact condition. The relays are set at factory to pick up at a % of voltage (i.e. 73 to 81%  AC coils or 55 to 61% DC coils) this adjustment should not normally be changed. Contacts are adjusted at the factory and should not normally need adjusting as they are self aligning. Contact cleaning should be done using a flexible burnishing tool. 				N

		GENERAL ELECTRIC		12HFA51										Relay Self Reset Multicontact Auxilliary

		GENERAL ELECTRIC		12HFA51A42F																														N

		GENERAL ELECTRIC		12HFA51A42H																						Obsolete								N

		GENERAL ELECTRIC		12HFA51B42F																														N

		GENERAL ELECTRIC		12HFA54

		GENERAL ELECTRIC		12HFA54E187H																														N

		GENERAL ELECTRIC		12HFA65

		GENERAL ELECTRIC		12HFA65D62F																														N

		GENERAL ELECTRIC		12HFA73K1A																														N

		GENERAL ELECTRIC		12HGA11A52F		G080        		GEK-1793J		N/A		Instantaneous Auxiliary Relay HGA11A,G,H,J,K,P,S,T,V,W,X																		Hinged armature high speed auxiliary relay. Interval between periodic checks will vary depending upon environment, type of relay and users experience with periodic testing. Until enough experience has been attained to change frequency the checks outlined in acceptance tests should be performed at an interval of 1 to 2 years. The checks include contact gap checks of 1/16" wipe when operated by hand, contact should make within 1/32" of each other, there should be a 1/32" gap between armature tailpieces and the bottom inside surface of the cover for all back connected relays with cover. Pickup test, the control spring should be in the front of the anchor pin and the armature groove that gives the highest value for pickup without exceeding 80% rated AC volts or DC amps or 60% rated DC volts. The AC volt DC amps are adjusted to pickup at 70 to 80% rating at rated frequency. DC volt relays pickup adjusted to pickup at 50 to 60% rated when cold. Contact cleaning should be done using a flexible burnishing tool. 

		GENERAL ELECTRIC		12HGA11A52F		GH19		GEI-10190H		N/A		D-C Auxiliary Relays Type HGA17A to H				Part 21 1996-50-3 Potential for incorrect operation (armature binding) of safety related GE type HGA relays manufactured between january 1989 and june 1991. Failures of Model 12HGA17S63 the difference in the inside face to face
dimension of the phenolic contact finger carrier block made from mold number 1 is small and under certain conditions provides friction between it and the coil bracket at the pivot point. This friction is believed to be the cause of the relay's failure to open when de-energized.		IEB 76-02 GE HFA, HGA, HKA, HMA Halogens from a class of nylon 
coil spools (or bobbins) plus humid conditions were attributed as the 
fundamental causes of the corrosion and resulting coil failure. If you have applications of HFA, HGA, HKA, and HMA relays in areas of high humidity, intermittent operation, DC power, and with white nylon spools, you may wish to consider replacing the coils or relays.												Hinged armature high speed auxiliary relay. Interval between periodic checks will vary depending upon environment, type of relay and users experience with periodic testing. Until enough experience has been attained to change frequency the checks outlined in acceptance tests should be performed at an interval of 1 to 2 years. The checks include contact gap checks of 1/16" wipe when operated by hand, contact should make within 1/32" of each other, there should be a 1/32" gap between armature tailpieces and the bottom inside surface of the cover for all back connected relays with cover. Pickup test, the control spring should be in the front of the anchor pin and the armature groove that gives the highest value for pickup without exceeding 80% rated AC volts or DC amps or 60% rated DC volts. The AC volt DC amps are adjusted to pickup at 70 to 80% rating at rated frequency. DC volt relays pickup adjusted to pickup at 50 to 60% rated when cold. Contact cleaning should be done using a flexible burnishing tool. 

		GENERAL ELECTRIC		12HGA11A70																														N

		GENERAL ELECTRIC		12HGA11J52																														N

		GENERAL ELECTRIC		12IAC51B17A																														N

		GENERAL ELECTRIC		12IAC53A101A																														N

		GENERAL ELECTRIC		12IAC53A803A																														N

		GENERAL ELECTRIC		12IAC53B127A																														N

		GENERAL ELECTRIC		12IAC53B2A																														N

		GENERAL ELECTRIC		12IAC53B50A																														N

		GENERAL ELECTRIC		12IAC66B16A																														N

		GENERAL ELECTRIC		12IAC66K20A																														N

		GENERAL ELECTRIC		12IAC66K8A																														N

		GENERAL ELECTRIC		12IAC66N16A																														N

		GENERAL ELECTRIC		12IAV51D1A																														N

		GENERAL ELECTRIC		12IAV53L1A																														N

		GENERAL ELECTRIC		12IFD51A1A																														N

		GENERAL ELECTRIC		12IJS52D1A																														N

		GENERAL ELECTRIC		12INC77B3A																														Y

		GENERAL ELECTRIC		12PJC21B2A																														N

		GENERAL ELECTRIC		12SAM16A11A																														Y

		GENERAL ELECTRIC		12STD15B5A												IEB 76-03 March 15, 1976 Relay Malfunctions on GE Type 12STD15B5A relay occurred 
recently in a safety related load center at Joseph M. Farley Station. The 
relay malfunction was due to radio frequency interference from an activated 
transceiver. This malfunction tripped the circuit breakers to isolate the 
associated transformer which resulted in the removal of the incoming power 
to the 600 volt load center. Three other users of these devices have 
reported STD relay malfunctions due to radio frequency interference. In 
addition, there have been several cases of failed shorted components on the 
STD relay amplifier card which resulted in relay malfunction. The STD type 
relay may be installed in similar applications at BWR or PWR facilities. The 
relays involved were initially marketed in 1968. 
 

		GENERAL ELECTRIC		16SB1EB4C83S

		GENERAL ELECTRIC		16SB1EB4C83SPR2P

		GENERAL ELECTRIC		16SBML4A22T1F1P1																														N

		GENERAL ELECTRIC		261S-120

		GENERAL ELECTRIC		307700165A78443																														N

		GENERAL ELECTRIC		55-650321-1A

		GENERAL ELECTRIC		729E811P001

		GENERAL ELECTRIC		760X99G1																														N

		GENERAL ELECTRIC		AK-2A-25-1

		GENERAL ELECTRIC		AK-2A-50S-2

		GENERAL ELECTRIC		AKD-5

		GENERAL ELECTRIC		AKS-7A-50

		GENERAL ELECTRIC		CR105

		GENERAL ELECTRIC		CR120A 														Hydrogen Embrittlement of Wire Clamps in CR120A Relays. CR120A relay wire clamps need to be visually inspected for cracking.  If cracking is observed, the faulty clamps are to be replaced with manufacturer approved wire clamps.  

A known manufacturing defect exists in relays manufactured prior to May 1974.  (GE SIL 229 suppl 1 4/14/94). 

		GENERAL ELECTRIC		CR120B

		GENERAL ELECTRIC		CR120BD05041																														N

		GENERAL ELECTRIC		CR120C

		GENERAL ELECTRIC		CR120G20103

		GENERAL ELECTRIC		CR120H

		GENERAL ELECTRIC		CR120K

		GENERAL ELECTRIC		CR120K42002AB

		GENERAL ELECTRIC		CR120KX3A

		GENERAL ELECTRIC		CR122A

		GENERAL ELECTRIC		CR124										Overload Relays		IE 94-41 June 7, 1994 After some field test failures, in which several Type CR124 overload relays
exhibited out-of-tolerance trip times, the relays were returned to the
manufacturer, GE Electrical Distribution and Control (ED&C).  GE ED&C
discovered that on relay models CR124K028, K128, L028, and L128, manufactured
before October 1990, many of the ambient temperature-compensating bimetal
elements (sometimes called ambient compensating springs) had been installed
upside down because of a problem with the marking of the elements.  In this
condition, the incorrectly installed element can adversely affect the trip
timing of the relay.  These overload relays are typically used in conjunction
with starters or motor controllers, many of which may serve safety-related
loads.  In April 1991, GE Nuclear Energy (GE NE) issued a "Germane to Safety"
letter to all boiling water reactor customers and certain other customers
concerning the relays.  However, the NRC has learned that other licensees may
also be affected.

Discussion

The ambient temperature compensating bimetal element or spring is intended to
adjust the trip forces inside the relay so that the trip time as a function of
overload current is consistent with the design characteristic curves over a
wide range of ambient temperatures.  According to GE, the improperly installed
ambient compensating bimetals will permit the overload relays to work
correctly within a temperature range of 15-20C [59-68F].  However, at lower
temperatures, i.e., 0-15C [32-59F], the ambient compensation would cause
trip times above published specifications (time-current curves).  At higher
temperatures, i.e., 20-40C [68-104F], which is more typical of nuclear plant
installations, the ambient compensations would cause trip times below
published specifications.  GE ED&C did not have data on the magnitude of
deviations from the published time-current curves.

GE NE indicated that the above identified models made before October 1990 may
be affected by this problem.  To identify when the relays were built, they are
marked with date codes consisting of two letters.  The first letter, "N"
through "Z" (skipping "Q"), indicates month of manufacture.  The second letter
indicates the year with "D" meaning 1989, "E" meaning 1990, etc.  Hence relays
of the affected models built before October 1990, i.e., in September 1990 and
earlier (date codes "WE" and earlier), are affected.  ED&C has issued no
service advice letters (SALs), nor has GE NE issued any service information
letters (SILs), on this issue.  Since late 1991, ED&C has used 5-character,
alphanumeric, in lieu of 2-letter date codes for the relays and similar
components.
Because the affected relays are reported to work properly within the
temperature range of 15-20C [59-68F], ED&C recommended evaluating individual
applications in terms of actual service conditions and performance
requirements to determine the potential impact on operability of the overload
relays with defective ambient compensation.  In addition, because some of the
potentially affected relays may not be defective, GE ED&C provided a test
procedure that may be used as an alternative to wholesale replacement to
identify those relays that actually have the improperly installed ambient
compensation bimetal.  The procedure is to test the relays at a nominal
overload current (e.g., 300 percent) at room temperature (e.g., 25C [77F])
and then repeating the test after thermal soaking at 40C [104F] and
verifying that the cool and warm trip times at the same overload level are
within 10 percent of each other.  If these relays fail this test and the
condition cannot be tolerated because of requirements of the application, ED&C
stated that these relays would need to be replaced because they cannot be
repaired.  ED&C also recommended the test procedure described above for
general use on ambient compensated thermal overload relays, installed or in
storage, which ED&C recommended testing at least every five years.


		GENERAL ELECTRIC		CR205C1

		GENERAL ELECTRIC		CR2790E100																														?

		GENERAL ELECTRIC		CR2810

		GENERAL ELECTRIC		CR2820														No common industry issue identified.

		GENERAL ELECTRIC		CR2820B

		GENERAL ELECTRIC		CR2943NA103K																														N

		GENERAL ELECTRIC		CR305

		GENERAL ELECTRIC		CR305D102

		GENERAL ELECTRIC		ET-16												 																		N

		GENERAL ELECTRIC		HAA

		GENERAL ELECTRIC		HAA														No common industry issue identified.

		GENERAL ELECTRIC		HAA16C2																														N

		GENERAL ELECTRIC		HEA														HEA – Nylon Spool halogen release caused corrosion and coil failure

		GENERAL ELECTRIC		HFA 														General Electric SIL #44, Supplement 5 recommended performing pickup testing to ensure HFA relays will not malfunction during a seismic event. There has been various OE describing a multitude of failure modes including high resistance contacts, coil bobin material failures, and corrosion of terminal posts. 

Contact fingers tend to relax and change contact gap and wipe after some time in service.  Such conditions could promote contact arcing, erosion and affect the seismic functional capability of these relays.  (TR-102067).  

Operational cycling can lead to fatigue failure of the braids between the terminal studs and contact fingers.  (TR-102067).  

Some early vintage HFA relays have experienced armature blocking by the debris from the Nylon and Lexan coil bobbins embrittled from overheating. (TR-102067).  

Coil failures in energized HFA relays (TR-102067). 

HFA Seismic Adequacy 60 cycle hum can cause screws to loosen (TR-102067).  

HFA – Nylon Spool halogen release caused corrosion and coil failure		HFA Lexan Spool cracking causing restriction of armature movement.

Periodic voltage pickup testing  to ensure seismic adequacy – no contact chattering during seismic event 

Manufacturer developed new spool material – discontinued use of lexan for spool material.

Entire HFA relays are replaced not just coil assemblies.

Inspect HFA 151 relays for binding of movable contacts as prescribed in NRC IE Notice 88-69

		GENERAL ELECTRIC		HGA														HGA Armature binding

		GENERAL ELECTRIC		HMA														No common industry issue identified.

		GENERAL ELECTRIC		I2IAC66B16A																														N

		GENERAL ELECTRIC		IAC														This SAL was issued by the vendor to notify customers of a problem with High Drop-out Units in some IAC relays.  The relays in question were manufactured between January 1, 1974 and the end of August 1977.  		GE IAC66K was reviewed by SQUG and GERS levels for the GE IAC66K relay should be corrected as follows:IAC66K Non-operate Operate
Sub-Component NO contact NO contact
GERS GERS
TOC/SI [sl/Toq]* 5 10
IOC-HD [HDI]* 402 210
IOC-N [STDI]* 7 7
*[EPRI Designation]

		GENERAL ELECTRIC		IAV

		GENERAL ELECTRIC		NGA

		GENERAL ELECTRIC		Q16SB1EB4C83SPR2P

		GENERAL ELECTRIC		QAKS-10A-50

		GENERAL ELECTRIC		SBML4A25T1F1P1																														N

		GENERAL ELECTRIC		SMB10AY613																														N

		GENERAL ELECTRIC		TYPE J																														N

		GOULD INC		202K8641UL               

		GOULD INC		211T4175 (ITE-27N)       

		GOULD INC		202K8641UL               		G182        		NA		See GR5		See GR5		See GR5		See GR5				See GR6		See GR7

		GOULD INC		211T4175 (ITE-27N)       		G182        		See 27N		See 27N		See 27N		See 27N		See 27N				See 27N		See 27N

		Gould/ITE		J13										COULD NOT LOCATE				No common industry issue identified.

		GULF & WESTERN ADEC		2222										COULD NOT LOCATE

		HONEYWELL INC		R8231C-1007-1										COULD NOT LOCATE

		HONEYWELL INC		R882C 1007										COULD NOT LOCATE

		HONEYWELL INC		RP670B										COULD NOT LOCATE

		IDEC CORP		RH1BU										COULD NOT LOCATE

		IDEC CORP		RR3B-UL-120VAC										COULD NOT LOCATE

		IDEC CORP		RR3B-UL-12VDC										COULD NOT LOCATE

		INDUSTRIAL SERVICE LABORATORIE		55150										COULD NOT LOCATE

		INDUSTRIAL TIMER CORP		LG5417										COULD NOT LOCATE

		INDUSTRIAL TIMER CORP		LGH2A										COULD NOT LOCATE

		INDUSTRIAL TIMER CORP		RLH2A										COULD NOT LOCATE

		ITE GOULD		J		IJ67		NA		NA		NA		IN 92-27 - Relays in service for about seven years, were class J10 relays with J20M magnet block assemblies and standard G10JA126, 120V, 60 cycle coil assemblies by the ITE/Gould Manufacturing Company.
Inspection of the relays revealed that the movable plastic armature carrier, which surrounds the core and coil, and the retainer for the magnet yoke assembly were discolored, brittle and severely cracked. Insulation degradation was severe, allowing electrical shorts to develop within the
coils. The licensee concluded that the failures resulted from the thermal aging of the coil assemblies and plastic parts near the coil assemblies. Other J class relay failures not noted however gang mounting of these relays could cause thermal induced degradation.						None		None								IN 92-27 - Relays in service for about seven years, were class J10 relays with J20M magnet block assemblies and standard G10JA126, 120V, 60 cycle coil assemblies by the ITE/Gould Manufacturing Company.
Inspection of the relays revealed that the movable plastic armature carrier, which surrounds the core and coil, and the retainer for the magnet yoke assembly were discolored, brittle and severely cracked. Insulation degradation was severe, allowing electrical shorts to develop within the
coils. The licensee concluded that the failures resulted from the thermal aging of the coil assemblies and plastic parts near the coil assemblies. Other J class relay failures not noted however gang mounting of these relays could cause thermal induced degradation.

		ITE Imperial		Pneumatic Time Delay Relay				J20T3/J13P20						IE 77-01 April 29, 1977 Diesel-generator starting failures several of which investigation revealed 
were caused by setpoint drift on the pneumatic time delay relays used in the
control circuitry for the diesel-generator. These types of time delay relays are used in several different applications 
in the control circuitry for the diesel-generator. One of these relays is 
used to bypass the normal low oil pressure shutdown functions during 
diesel-generator startup.
the potential for setpoint 
drift is a common characteristic of most pneumatic relays, irrespective of 
manufacturer. The magnitude of setpoint drift is related to the repeat 
accuracy specified for the device and the mode in which it will operate, 
that is, energized or de-energized. In most cases energized units tend to be
susceptible to greater deviations from setpoint because of the temperature 
effects on the internal parts of the unit. 



		ITE/Gould		ITE Relays										A. C. Relays		NRC IN 92-27 March 21, 1997 Problems resulting from the thermally
accelerated aging of relays manufactured by the ITE/Gould Manufacturing
Company (currently Telemecanique).  The accelerated aging could lead to relay
coil failure, potentially rendering portions of associated safety-related
systems inoperable. 
The relays, which had been in service for about 7 years, were model J10 relays
with J20M magnet block assemblies and standard G10JA126, 120V, 60 cycle coil
assemblies manufactured by ITE/Gould.  Inspection of the relays revealed that
the movable plastic armature carrier, which surrounds the core and coil, and
the retainer for the magnet yoke assembly were discolored, brittle, and
severely cracked.  Insulation degradation was severe, allowing electrical
shorts to develop within the coils.  The licensee concluded that the failures
resulted from the thermal aging of the coil assemblies and plastic parts near
the coil assemblies.  The failed relays were mounted shoulder-to-shoulder in a
horizontal "ganged" arrangement on a universal mounting strip supplied by the
manufacturer.  They were originally qualified, individually, for the life of
the plant.  



		ITT GENERAL CONTROLS		J14PA2011		I206		NA		NA		NA		Could not find vendor information for this relay. 						None		None								Could not find vendor information for this relay. 

		ITT GENERAL CONTROLS		P102D12		I206		NA		NA		NA		Could not find vendor information for this relay. 						None		None								Could not find vendor information for this relay. 

		Joslyn Clark		PM4U										See files that are attached				No common industry issue identified.

		Joslyn Clark		PM5U										See files that are attached				No common industry issue identified.

		Joslyn Clark		PMT										Timing Relay						Type PMT Pheumatic Timing Relays, these relays are available for
either "on-delay" operation (time delay after energization) or "offdelay"
(time delay after de-engerization). They may also be field
converted from on to "off-delay" and vice versa, by merely
inverting the opertaing magnet. Type PMT Time Delay relays are
adjustable over a timing range from 0.2 seconds to 3 minutes with
repetitive accuracy of + 10%.
General Information Relays - PM
K3
4
2

		KT105		KT106										COULD NOT LOCATE

		MAGNECRAFT ELEC CO		782XDX3CL-24D		M564		NA		NA		Information found shows these relays as plug-in design. 		These relays are plug-in design and sealed units with glass covers. There are no maintenance recommendations listed in the vendor information found for these relays. 						None		None								These relays are plug-in design and sealed units with glass covers. There are no maintenance recommendations listed in the vendor information found for these relays. 

		MAGNECRAFT ELEC CO		782XDX3M4L-24D		M564		See 782XDX3CL-24D		See 782XDX3CL-24D		See 782XDX3CL-24D		See 782XDX3CL-24D		See 782XDX3CL-24D				See 782XDX3CL-24D		See 782XDX3CL-24D								See 782XDX3CL-24D

		MASTER CONTROL SYS		304760		M129		LSSC (7760)		Rev 98.10.15		LSSC - Diesel Low Suction Shutdown Controller		12VDC Time delay relay TD1 for shutdown time delay. This is for Fire Pump 110. This time delay relay is normally de-energized for TD1 shutdown relay and Normally Energized for TD2 shutdown reset relay. 						None		None								12VDC Time delay relay TD1 for shutdown time delay. This is for Fire Pump 110. This time delay relay is normally de-energized for TD1 shutdown relay and Normally Energized for TD2 shutdown reset relay. 

		MASTER CONTROL SYSTEMS INC		C										COULD NOT LOCATE

		MASTER CONTROL SYSTEMS INC		KH										COULD NOT LOCATE

		MCC POWERS CORP		243-0009		M139		NA		NA		NA		Could not find vendor information for this relay. 						None		None								Could not find vendor information for this relay. 

		MKW POWER SYS INC		HEA 63 Lockout Relay												Part 21 1995-12-4 April 28, 1995 Florida Power & Light Turkey
- Point
plant, our only customer affected by this. a reported mechanical defect in the shaft
length of
some HEA63 lockout relays manufactured between 1990 and 1994.
The
problem was corrected in September 1994.
COMPONENTS
General Electric HEA63 lockout relay.
CUSTOMERS AFFECTED
Florida Power and Light - Turkey Point
MKW SO# PART# CUST PO# SHIP-DATE
QTY
500148 12HEA63C240X2 B88636 90030 02-12-90
1
504216 12HEA63C240X2 C91663 90073 10-03-91
1
506834 12HEA63C240X2 C92659 90391 02-25-93
1
30122 12HEA63C240X2 C91663 90073 02-04-94
1
The defect has been identified as a short front shaft which
connects the
HEA handle to a floating coupling on the rotary solenoid. This
can
result in binding of the front shaft if it should disconnect from
the
rotary solenoid.
CORRECTIVE ACTION
1) Check the suspect HEA63 relays for the date codes listed
below. The
date codes are located on the back of the relay.
SUSPECT DATE CODES
YEAR JN FB MR AP MY JN JL AG SP OC NV DC
1990: NE, OE, PE, RE, SE, TE, UE, VE, WE, XE, YE, ZE
1991: NF, OF, PF, RF, SF, TF, UF, VF, WF, XF, YF, ZF
1992: NG, OG, PG, RG, SG, TG, UG, VG, WG, XG, YG, ZG
1993: NH, OH, PH, RH, SH, TH, UH, VH, WH, XH, YH, ZH
1994: NI, OI, PI, RI, SI, TI, UI, VI, WI
2) Perform the Inspection Procedure contained in Exhibit 1 on
any
relays identified as suspect in accordance with the above
date
codes. Order replacement shaft #0286A5616G1 to correct any
relays
found to be defective.

		MKW POWER SYS INC		MKN50220		MO84		NA		NA		NA		Could not find vendor information for this relay. 						None		None								Could not find vendor information for this relay. 

		MMS/EPN CROSS-REFERENCE		MD  RLY   K6		AML-BOM		NA		NA		NA		No manufacturer specified.						None		None								No manufacturer specified.

		MMS/EPN CROSS-REFERENCE		RFT RLY   99RX/1A		AML-BOM		NA		NA		NA		No manufacturer specified.						None		None								No manufacturer specified.

		MMS/EPN CROSS-REFERENCE		RFT RLY   99RX/1B		AML-BOM		NA		NA		NA		No manufacturer specified.						None		None								No manufacturer specified.

		MMS/EPN CROSS-REFERENCE		RFW RLY   V/112A		AML-BOM		NA		NA		NA		No manufacturer specified.						None		None								No manufacturer specified.

		MMS/EPN CROSS-REFERENCE		SRM RLY   K9K		AML-BOM		NA		NA		NA		No manufacturer specified.						None		None								No manufacturer specified.

		MMS/EPN CROSS-REFERENCE		TEA RLY   CRC/FN/1D		AML-BOM		NA		NA		NA		No manufacturer specified.						None		None								No manufacturer specified.

		MMS/EPN CROSS-REFERENCE		TEA RLY   CRT/FN/1D		AML-BOM		NA		NA		NA		No manufacturer specified.						None		None								No manufacturer specified.

		MSD INC		219BBX221NE(C)		MO65		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE						See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		MSD INC		219BBX222NE		MO65		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE						See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		MSD INC		219DXB123NE(C)		MO65		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE						See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		MSD INC		219XBX245NE		MO65		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE						See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		MSD INC		219XBX245NE(C)		MO65		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE						See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		MSD INC		219XDX171NE(C)		MO65		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE						See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		MSD INC		219XDX179NE(C)		MO65		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE						See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		NUTHERM INTERNATIONAL INC		3TC4417-OAG4										Attached listed but not listed

		NUTHERM INTERNATIONAL INC		PD10AC57										Attached listed but not listed

		PATEL ENGINEERS INC		KHS-11A12-120										COULD NOT LOCATE

		PATEL ENGINEERS INC		KHS-17012-125										COULD NOT LOCATE

		POTTER & BRUMFIELD		11R										11R				Potter Brumfield relays have an issue with sticking that prevents proper operation of the relay and can lead to chiller abnormal operations. Potter Brumfield 3R & 11R relays. Chiller applications.

		POTTER & BRUMFIELD		3R 										3R 				Potter Brumfield relays have an issue with sticking that prevents proper operation of the relay and can lead to chiller abnormal operations. Potter Brumfield 3R & 11R relays. Chiller applications.

		POTTER & BRUMFIELD		CSJ-38-70010										CSJ-38-70010																				N

		POTTER & BRUMFIELD		CUA41										CUA41

		POTTER & BRUMFIELD		CUF41										CUF41

		POTTER & BRUMFIELD		KAP11DG										KAP11DG																				N

		POTTER & BRUMFIELD		KH										KH

		POTTER & BRUMFIELD		KHP										KHP

		POTTER & BRUMFIELD		KHS										KHS

		POTTER & BRUMFIELD		KHS-17A12-120										KHS-17A12-120

		POTTER & BRUMFIELD		KHS-17D12-125										KHS-17D12-125

		POTTER & BRUMFIELD		KHU										KHU

		POTTER & BRUMFIELD		KPP										KPP

		POTTER & BRUMFIELD		KPRA11AG										KPRA11AG

		POTTER & BRUMFIELD		KRP										KRP				No common industry issue identified.

		POTTER & BRUMFIELD		KRP11AG										KRP11AG

		POTTER & BRUMFIELD		KRP14										KRP14

		POTTER & BRUMFIELD		KRP14DG-125										KRP14DG-125

		POTTER & BRUMFIELD		KRPA										KRPA

		POTTER & BRUMFIELD		KRPA11G										KRPA11G

		POTTER & BRUMFIELD		KRU										KRU				No common industry issue identified.

		POTTER & BRUMFIELD		KUP										KUP

		POTTER & BRUMFIELD		MDR137-8												NRC IN 92-19 Intermittent failures that could not be repeated during testing. MDR 137-8 relay filed to reset at the proper time and continued to supply power longer than designed. Contacts were burned and leaf spring armature melted into the plastic armature. Contacts were overloaded. Entergy analysis revealed that the design of the electrical system utilized some of the relays own contacts to deenergize the relays operate and reset coils and used a design change to bypass the internal contacts that were in series with the coils. 

		POTTER & BRUMFIELD		PM

		POTTER & BRUMFIELD		PMC15

		POTTER & BRUMFIELD		PMC17

		POTTER & BRUMFIELD		PR11DY0

		POTTER & BRUMFIELD		PRD11DY0

		Potter & Brumfield		R10-E3286-2										These relays are part of the C&D MBC-2920-E printed circuit board installed in C&D ARR Battery Chargers. 		Part 21 1995-05-8 plus IN 94-85 - March 2, 1995 C&D Charter Power Systems (C&D) in the latching mechanism of Potter and Brumfield R10-E3286-2 relays. C&D reported that the problem relays are susceptible to inadvertent changes in the state of the normally-open and normally-closed contacts.  The cause of the problem appears to be a push-to-release push-button on the relay that may move outward, under shock or vibration, from the case of the relay allowing the contacts to change state and latch in an unwanted state.  The relay must then be manually reset by pushing the push-button to release the latching mechanism and return the relay to its normal state.


		POTTER & BRUMFIELD - See attached data sheet for these - only could locate Type X 8501		MDR 										Rotary Relays		NRC IN 92-19 Intermittent failures that could not be repeated during testing. MDR 137-8 relay filed to reset at the proper time and continued to supply power longer than designed. Contacts were burned and leaf spring armature melted into the plastic armature. Contacts were overloaded. Entergy analysis revealed that the design of the electrical system utilized some of the relays own contacts to deenergize the relays operate and reset coils and used a design change to bypass the internal contacts that were in series with the coils. 				Overheating of continuously energized MDR relay coils 

Binding of “Y” contact blocks on MDR relays due to deterioration of nylon hub causing increased friction

MDR relays - uncured epoxy caused relay failure

Inconsistent operation.  Relay fails to intermediate due to design issue with relay use of its own contact and timing of trip and reset.  NRC Information Notice 92-19
						Model 5062's are obsolete. Replace with Model 5151 or newer model

		POTTER & BRUMFIELD/SIEMEN		CSJ3870010		PR59		NA		NA		Small solid state type relay 		Small solid state type relay encased some with adjustable pickup and dropout knobs on top of case. 						None		None								Small solid state type relay encased some with adjustable pickup and dropout knobs on top of case. 

		POWER CONVERSION PROD INC		DSHV120TV-01             

		POWER CONVERSION PROD INC		DSHV24T2/01              

		POWER CONVERSION PROD INC		DSHV120TV-01             		P319        		Q55-13238		NA		Power Conversion Products, Inc. Instruction Manual for Single Phase Thyristor Controlled Battery Charger 		Relays are factory preset (i.e. at 29.5 volts high pickup and 27.5 volts low drop out and are adjustable from 26 to 30 volts on high side and 24 to 28 volts on low side). A calibration procedure is listed in the manual. However, no recommended maintenance for the relays was found. 						None		None

		POWER CONVERSION PROD INC		DSHV24T2/01              		P319        				NA		Power Conversion Products, Inc. Instruction Manual for Single Phase Thyristor Controlled Battery Charger 		Relays are factory preset (i.e. at 29.5 volts high pickup and 27.5 volts low drop out and are adjustable from 26 to 30 volts on high side and 24 to 28 volts on low side). A calibration procedure is listed in the manual. However, no recommended maintenance for the relays was found. 						None		None

		Qualtrol Drawing (178B3674 sh 1 to 4)		QT6-909 or 909-101-01

		Qualtrol Drawing (178B3674 sh 1 to 4)		QT6-909 or 909-101-01		Qualitrol		No Number		No Number		Not Applicable		Vendor documentation found states that a Go/No Go type test can be performed to verify the relay is functioning properly. I have n e-mail request into the vendor requesting preventive maintenance required if any for these relays. 						None		None

		RALPH A HILLER COMPANY		C0007F										Only located Actuators on web-site

		ROBERTSHAW CONTROLS		CR100-A2										No product listed with that Model number

		Rochester Instruments 		ET-12XX										COULD NOT LOCATE

		Rochester Instruments 		ET-12XX, R10										COULD NOT LOCATE				No common industry issue identified.

		Rochester Instruments 		R10										COULD NOT LOCATE

		RONAN ENGINEERING CO		GDR										COULD NOT LOCATE

		RONAN ENGINEERING CO		KRP-24DC										COULD NOT LOCATE

		RONAN ENGINEERING CO		X500										COULD NOT LOCATE

		Scram Contactors		Scram Contactors										COULD NOT LOCATE

		SIEMENS ELECTROMECH CO		MDR1378                  

		SIEMENS ELECTROMECH CO		KHS17D1324		P297        		E22575		NA		Siemens Electromechanical Components KHA and KHS type relays. 		Sealed units, plug in, no recommended maintenance. 						None		None

		SIEMENS ELECTROMECH CO		MDR137-8                  		P297        		NA		NA		NA		Vendor recommendations for maintenance were not found. However, industry issues and issues at the site prompt replacement of MDR relays. NRC IN 92-19 due to intermittent failure of MDR relays. 		Part 21 notification 1997-75-3 - Relay failures due ot contaminated grease Nye Nyogel 718B grease with silicon fibers during manufacturing. When silicon dioxide fiber is mixed in grease it becomes very abrasive, similar to lapping compound. This caused abnormal wear particles from the shaft and bearings. The grease then absorbs the wear particles and becomes too stiff for the relay to operate. Potential Affected Devices With Date Codes of 9317 to 9532 model numbers MDR-(141-1, 6054, 7033-SCE-0, 141-1-SCE-2, 6059, 7034, 141-2, 6050, 7034-SCE-0, 142-1, 6054, 7033-SCE-1, 167-1, 6069, 7036, 170-1, 45074, 7045, 170-1-SCE-2, 6100, 7048, 170-2, 6101, 7052, 172-1, 66-4, 7056, 173-1, 7020, 7059, 6007, 7025, 7067, 6019, 7029, 7068, 6041, 7032, 7069, 60150, 7032-SCE-0, 7033)		Part 21 notification 1995-17-4 - P&B Model 5095 Motor Driven Relays (MDR) defective contact arms could prevent the proper opening or closing of certain relay
contacts and thus cause the relay to malfunction in a safety-related application depending on the design use of the relay. 		IN-92-04 - Principal failure mechanism of P&B MDR rotary relays appears to be 
mechanical binding of the rotor caused by deposits from coil varnish outgassing and chlorine corrosion products.  A secondary failure mechanism appears to be the intermittent continuity of electrical contacts.  A number of variables contribute to these failure mechanisms and cause the relays to fail at random mostly within 2 to 5 years of the in-service date. 


		SIEMENS ELECTROMECH CO		CD-38-30006		P297		NA		NA		Tyco Electronics CD Series CMOS IC Time Delay Relay		Type CD relays are time delay type relays that are either fixed, knob or resistor adjustable type.  The model numbers indicate which type. These appear to be knob adjustable. 						None		None								Type CD relays are time delay type relays that are either fixed, knob or resistor adjustable type.  The model numbers indicate which type. These appear to be knob adjustable. 

		SIEMENS ELECTROMECH CO		CUF-41-70120		P297		NA		NA		Small sealed unit compact time delay relay. Adjustable time knob on top of relay. 		Small compact time delay type relay encased some with adjustable pickup and dropout knobs on top of case. 						None		None								Small compact time delay type relay encased some with adjustable pickup and dropout knobs on top of case. 

		SIEMENS ELECTROMECH CO		KH-4633		P297		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24						See KHAU-17D16-24		See KHAU-17D16-24								See KHAU-17D16-24

		SIEMENS ELECTROMECH CO		KH-4779-1		P297		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24						See KHAU-17D16-24		See KHAU-17D16-24								See KHAU-17D16-24

		SIEMENS ELECTROMECH CO		KHAU-17D16-24		P297		E22575		NA		Siemens Electromechanical Components KHA and KHS type relays. 		Covered or Sealed units, plug in, no recommended maintenance. KHS is hermetically sealed for hazardous atmospheres.

KHAU-17A18 and KHAU-17D18 series Part 21 notification 1/2009 - Electro-mechanical 14 pin relays, with AC voltages of 120 and 240, and DC voltages of 12, 24, 48 and 110. The Tyco/P&B relays were removed from the Approved Supplier Listing in 2006. The relays can be installed in Ametek Solidstate Controls equipment, or provided as a spare part. (Chargers, inverters, ups systems) Reported nuisance alarming or erratic operation of the equipment unknown age related cause. Potentially due to crinkled appearance on the surface of the moving contact pads resulting in uneven contact with the opposing stationary contact pad. Over time, a layer of oxidation forms on the pads inhibiting electrical contact and increasing resistance. Replace with new solid state relays. 						None		None								Covered or Sealed units, plug in, no recommended maintenance. KHS is hermetically sealed for hazardous atmospheres.

KHAU-17A18 and KHAU-17D18 series Part 21 notification 1/2009 - Electro-mechanical 14 pin relays, with AC voltages of 120 and 240, and DC voltages of 12, 24, 48 and 110. The Tyco/P&B relays were removed from the Approved Supplier Listing in 2006. The relays can be installed in Ametek Solidstate Controls equipment, or provided as a spare part. (Chargers, inverters, ups systems) Reported nuisance alarming or erratic operation of the equipment unknown age related cause. Potentially due to crinkled appearance on the surface of the moving contact pads resulting in uneven contact with the opposing stationary contact pad. Over time, a layer of oxidation forms on the pads inhibiting electrical contact and increasing resistance. Replace with new solid state relays. 

		SIEMENS ELECTROMECH CO		KHS17D1324		P297        		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24				See KHAU-17D16-24		See KHAU-17D16-24								See KHAU-17D16-24

		SIEMENS ELECTROMECH CO		KHU17A11		P297		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24		See KHAU-17D16-24				See KHAU-17D16-24		See KHAU-17D16-24								See KHAU-17D16-24

		SIEMENS ELECTROMECH CO		KHU17A11120VAC		P297		See KHU17A11		See KHU17A11		See KHU17A11		See KHU17A11		See KHU17A11				See KHU17A11		See KHU17A11								See KHU17A11

		SIEMENS ELECTROMECH CO		KNAU-17D16-24		P297		NA		NA		NA		Could not find vendor information for this relay. 		None				None		None								Could not find vendor information for this relay. 

		SIEMENS ELECTROMECH CO		KRP11AG120		P297		See KHU17A11		See KHU17A11		See KHU17A11		See KHU17A11		See KHU17A11				See KHU17A11		See KHU17A11								See KHU17A11

		SIEMENS ELECTROMECH CO		KRP11DG12		P297		See KHU17A11		See KHU17A11		See KHU17A11		See KHU17A11		See KHU17A11				See KHU17A11		See KHU17A11								See KHU17A11

		SIEMENS ELECTROMECH CO		KRP11DG24		P297		See KHU17A11		See KHU17A11		See KHU17A11		See KHU17A11		See KHU17A11				See KHU17A11		See KHU17A11								See KHU17A11

		SIEMENS ELECTROMECH CO		KRPA11AQ		P297		See KHU17A11		See KHU17A11		See KHU17A11		See KHU17A11		See KHU17A11				See KHU17A11		See KHU17A11								See KHU17A11

		SIEMENS ELECTROMECH CO		KUP14D15		P297		See KHU17A11		See KHU17A11		See KHU17A11		See KHU17A11		Part 21 notification 5/1999 - Model KUP93-14A32-120, were supplied in lot "913501" by the vendor as commercial grade items and were dedicated for nuclear service at San Onofre (SCE). SCE's laboratory analyses of four of these relays determined the contact pads were insufficiently welded to their contact arms and could become detached. Based on a review of relay failure history, SCE has concluded the insufficient contact pad welding is limited to lot 913501.				None		None								See KHU17A11

		SIEMENS ELECTROMECH CO		MDR1378                 		P297        		NA		NA		NA		Vendor recommendations for maintenance were not found. However, industry issues and issues at the site prompt replacement of MDR relays. NRC IN 92-19 due to intermittent failure of MDR relays. 		Part 21 notification 1997-75-3 - Relay failures due ot contaminated grease Nye Nyogel 718B grease with silicon fibers during manufacturing. When silicon dioxide fiber is mixed in grease it becomes very abrasive, similar to lapping compound. This caused abnormal wear particles from the shaft and bearings. The grease then absorbs the wear particles and becomes too stiff for the relay to operate. Potential Affected Devices With Date Codes of 9317 to 9532 model numbers MDR-(141-1, 6054, 7033-SCE-0, 141-1-SCE-2, 6059, 7034, 141-2, 6050, 7034-SCE-0, 142-1, 6054, 7033-SCE-1, 167-1, 6069, 7036, 170-1, 45074, 7045, 170-1-SCE-2, 6100, 7048, 170-2, 6101, 7052, 172-1, 66-4, 7056, 173-1, 7020, 7059, 6007, 7025, 7067, 6019, 7029, 7068, 6041, 7032, 7069, 60150, 7032-SCE-0, 7033)		Part 21 notification 1995-17-4 - P&B Model 5095 Motor Driven Relays (MDR) defective contact arms could prevent the proper opening or closing of certain relay
contacts and thus cause the relay to malfunction in a safety-related application depending on the design use of the relay. 		IN-92-04 - Principal failure mechanism of P&B MDR rotary relays appears to be 
mechanical binding of the rotor caused by deposits from coil varnish outgassing and chlorine corrosion products.  A secondary failure mechanism appears to be the intermittent continuity of electrical contacts.  A number of variables contribute to these failure mechanisms and cause the relays to fail at random mostly within 2 to 5 years of the in-service date. 
										Vendor recommendations for maintenance were not found. However, industry issues and issues at the site prompt replacement of MDR relays. NRC IN 92-19 due to intermittent failure of MDR relays. 

		SIEMENS ELECTROMECH CO		MDR1388		P297		See MDR1378		See MDR1378		See MDR1378		See MDR1378		See MDR1378				See MDR1378		See MDR1378								See MDR1378

		SIGMA INSTRUMENTS INC		42R010000G-SIL										COULD NOT LOCATE

		SQUARE D CO		8500 Series														Series 8501 relay - High resistance on normally open contacts 

		SQUARE D CO		8501X030V02Y414										COULD NOT LOCATE

		SQUARE D CO		8501XUD										COULD NOT LOCATE				Instances of high resistance across relay contacts that have been experienced with the Square D relays in this population.  

		SQUARE D CO		CA2-KN31F7										COULD NOT LOCATE

		SQUARE D CO		CI										COULD NOT LOCATE

		SQUARE D CO		CI 8500										COULD NOT LOCATE				No common industry issue identified.

		SQUARE D CO		NH										COULD NOT LOCATE				No common industry issue identified.

		SQUARE D CO		NR										COULD NOT LOCATE				No common industry issue identified.

		SQUARE D CO		RSD										COULD NOT LOCATE				No common industry issue identified.

		SQUARE D CO		CLASS 7004 TYPE HCO-1		S345		NA		NA		Intranet Search indicates that this is part of a contactor assembly. 		Intranet Search indicates that this is part of a contactor assembly. 						None		None								Intranet Search indicates that this is part of a contactor assembly. 

		SQUARE D CO - Please see attached files for Square D for more  information		8501										Industrial Control Relays
Type X - NEMA Type Relays						Class 8501 Type X relays combine a rugged, heavy-duty
design with modular construction for greater flexibility. They are
ideal for those applications where long life, high reliability and
ease of maintenance are important. The Type X family offers a
complete line of relays and accessories for all control applications.
• Specified In Major Automotive Plants
• Modular Design Provides Greater Versatility and
Reduction In Stock
• XUDO Version Ideal for Power Plant Applications
• Replaceable, Convertible Contacts
• Extremely Reliable Contacts
• 600 Volt 10 Ampere Rating (NEMA Type A600)
• Plug-In Color-Coded Contact Cartridges
• Mechanical Tie Between Contact Cartridges
• 1 and 3 Minute Timing Relays
• 8 Pole Latching Relays
• DC Operated Relays		A basic relay has room for up to 4 convertible contact
cartridges. It can be expanded to 6 or 8 poles by installing an
adder deck. A 10 or 12 pole relay can be built by adding a
second deck. The same adder deck is used for both the middle
and upper decks. Latching and timing relays are made by
adding a latch or timer attachment to a basic relay. This
reduces the number of components required in inventory.												The Type X relay is designed to provide
a significant degree of non-overlap
between N.O. and N.C. contacts during
normal operation. In addition, a
common mechanical tie between all
contact cartridges is provided.
Therefore, the Type X relay is suitable
for use in self-checking circuits for
press control and automatic transfer
line applications. Since the T-bar
actuator is held captive in the cover
plate, there is no chance of losing or
forgetting to replace the mechanical tie
when converting a contact or adding
another deck.

		SQUARE D CO - Please see attached files for Square D for more information		8502										Industrial Control Relays
Type X - NEMA Type Relays						Class 8501 Type X relays combine a rugged, heavy-duty
design with modular construction for greater flexibility. They are
ideal for those applications where long life, high reliability and
ease of maintenance are important. The Type X family offers a
complete line of relays and accessories for all control applications.
• Specified In Major Automotive Plants
• Modular Design Provides Greater Versatility and
Reduction In Stock
• XUDO Version Ideal for Power Plant Applications
• Replaceable, Convertible Contacts
• Extremely Reliable Contacts
• 600 Volt 10 Ampere Rating (NEMA Type A600)
• Plug-In Color-Coded Contact Cartridges
• Mechanical Tie Between Contact Cartridges
• 1 and 3 Minute Timing Relays
• 8 Pole Latching Relays
• DC Operated Relays		A basic relay has room for up to 4 convertible contact
cartridges. It can be expanded to 6 or 8 poles by installing an
adder deck. A 10 or 12 pole relay can be built by adding a
second deck. The same adder deck is used for both the middle
and upper decks. Latching and timing relays are made by
adding a latch or timer attachment to a basic relay. This
reduces the number of components required in inventory.												The Type X relay is designed to provide
a significant degree of non-overlap
between N.O. and N.C. contacts during
normal operation. In addition, a
common mechanical tie between all
contact cartridges is provided.
Therefore, the Type X relay is suitable
for use in self-checking circuits for
press control and automatic transfer
line applications. Since the T-bar
actuator is held captive in the cover
plate, there is no chance of losing or
forgetting to replace the mechanical tie
when converting a contact or adding
another deck.

		SQUARE D CO - Please see attached files for Square D for more information		8536										Industrial Control Relays
Type X - NEMA Type Relays						Class 8501 Type X relays combine a rugged, heavy-duty
design with modular construction for greater flexibility. They are
ideal for those applications where long life, high reliability and
ease of maintenance are important. The Type X family offers a
complete line of relays and accessories for all control applications.
• Specified In Major Automotive Plants
• Modular Design Provides Greater Versatility and
Reduction In Stock
• XUDO Version Ideal for Power Plant Applications
• Replaceable, Convertible Contacts
• Extremely Reliable Contacts
• 600 Volt 10 Ampere Rating (NEMA Type A600)
• Plug-In Color-Coded Contact Cartridges
• Mechanical Tie Between Contact Cartridges
• 1 and 3 Minute Timing Relays
• 8 Pole Latching Relays
• DC Operated Relays		A basic relay has room for up to 4 convertible contact
cartridges. It can be expanded to 6 or 8 poles by installing an
adder deck. A 10 or 12 pole relay can be built by adding a
second deck. The same adder deck is used for both the middle
and upper decks. Latching and timing relays are made by
adding a latch or timer attachment to a basic relay. This
reduces the number of components required in inventory.												The Type X relay is designed to provide
a significant degree of non-overlap
between N.O. and N.C. contacts during
normal operation. In addition, a
common mechanical tie between all
contact cartridges is provided.
Therefore, the Type X relay is suitable
for use in self-checking circuits for
press control and automatic transfer
line applications. Since the T-bar
actuator is held captive in the cover
plate, there is no chance of losing or
forgetting to replace the mechanical tie
when converting a contact or adding
another deck.

		SQUARE D CO - Please see attached files for Square D for more information		9050										Pneumatic Timers -A, H, B, C

		SQUARE D CO - Please see attached files for Square D for more information		9055										Pneumatic Timers - A, H, B, C

		STRUTHERS DUNN - F&H		Latch Relays												Part 21 1996-78-2 December 6, 1996 This root cause evaluation addresses failures of Struthers-Dunn B255
style latching relays to latch on demand and to reset without a valid
demand signal. Subsequent to the identification of failures at Salem
Station, PSE&G was notified by its vendor, Farwell & Hendricks, Inc., of
its submission of a 10CFR21 notification of a potential defect and of the
premature failure of a relay during seismic evaluation. Condition
Reports 961101269 and 961105229 were written to document these concerns.
Causes
The root cause of the relay latching problems was a reduction in the
elongation of the coil spring for the latching mechanism. This reduction
occurred during revisions to the design of the relay frame and reset coil
bracket. As a result of the reduced spring load the impact of the
operate armature upon the latch could result in its movement away from
the latched position, allowing the relay to return to the reset
configuration. Latched relays would require the addition of energy from
some outside source, i.e., vibration or jarring, to become unlatched.
Seismic concerns developed when PSE&G was notified that a verification
relay of similar manufacture dates had become unlatched during seismic
testing above 5G broadband acceleration when mounted in the floor mount
configuration. The Salem applications of the relays were evaluated and
found to have limiting seismic requirements below this level. As a
result their seismic qualification was and is suitable for Salem Station
applications.
Corrective Actions
Coordination with the relay manufacturer and vendor, Magnecraft/
Struthers-Dunn (MSD) and Farwell & Hendricks, Inc.(F&H), has identified a
replacement spring to restor the latching force to levels consistent with
the 1970 vintage relays. Relays purchased from F&H are being returned to
F&H to have the replacement spring installed and become re-dedicated for
PSE&G's use. MSD has incorporated the replacement spring into the
manufacture of this series relay. New folios have been established to
identify refurbished and newly manufactured relays from the suspect
population.
A formal relay bench testing protocol has been established and
proceduralized to identify potential relay failures prior to their
installation into the plant. This testing procedure has been aligned
with the F&H testing procedure to assure consistency.
A Bailey Replacement Project has been initiated to identify and replace
the suspect relays prior to entering a mode where the component impacts plant safety. Safety
1
Root Cause Analysis of Struthers-Dunn Operate-Reset CR# 960906195
Relay Latch Failures for Salem Generating Station
Evaluations in accordance with 10CFR50.59 are being performed to assure
that the unchanged relays do not impact safety requirements for the mode
to be entered.

		STRUTHERS DUNN - F&H		B255 with DC coils												Part 21 1996-78-3 January 2, 1997 F&H has determined that the reported failures was neither a
qualification or dedication issue in that the relays satisfied
the seismic qualification requirements as well as mild
environmental conditions for the previously qualified
orientations.
The defect condition of becoming "unlatched without the reset
coil being energized", once a relay has achieved a latched
condition, can only occur by means of an external force being
applied to the relay, such as vibration or impact. The
mechanism's primary means of staying latched is the reset
coil's return spring. A lesser contribution is made by the
coefficient of friction between the latch and the armature of
the set/activate coil. Since this version of the relay has
passed PSE&G's seismic levels, the unidentified outside force
must be outside the seismic levels' force and/or frequency
qualification levels.
The second defect which has subsequently been identified with
these relays was a failure to latch (or unlatch) when power is
applied to the appropriate coil. PSE&G's concerns have been
addressed by performing refurbishment activities as well as OEM
design changes which replaces the reset coil's return spring
(to improve resistance to the force described in defect #1),
and use a screening process (with PSE&G's concurrence) in order
to address the second defect and optimize for success. (See
PSE&G's Specification No. S-C-RCP-EDS-0343 Revision 0 dated
11/11/96 for further details.) In addition, relays purchased new from MSD will have a different reset coil in order to make
the relay easier to manufacture.

		STRUTHERS DUNN		219BBX221NE		S440		Edition 103		NA		Magnecraft and Struthers Dunn Industrial Relays		These relays are plug-in design and sealed units with glass covers. There are no maintenance recommendations listed in the vendor information found for these relays. 

219ABAP-1 15/125D Part 21 2007-23-00 issued, root cause was determined to be a manufacturing defect caused by the
operator (sub-component vendor) not following relay assembly/adjustment procedures. The contact pressure was too high and the pressure on contacts was not adjusted properly. 

Part 21 Notification 1997-30-2 - 219NE series 120vac and 24vac relay failures due to thermal degradation of magnetic vinyl plastic bearing pad material. Failure of the bearing pad affects the alignment between the armature and the AC relay coil and causes rapid oscillatory motion of the relay armature and contacts. The rapid motion is observable as a loud buzzing or chattering from the relay. Relay failure eventually results this has occurred on the order of a few weeks from start of oscillation.		Part 21 219BBXP  notification 8/2005  manufacturer of Struthers-Dunn relay, part number 219BBXP manufacturing defect in the relay coil. Some coils that were made in China over an approximate 18-month period did not have their coil core annealed. The annealing step in the manufacturing process was apparently skipped. The missed annealing step results in the relay coil potentially drawing almost twice its rated current. As a result, the coil can fail after an extended period of time in the energized state. This manufacturing defect may be reportable under 10 CFR 21 if other utilities purchased identical relays and dedicated them for use in safety related applications. From Struthers-Dunn concerning the affected relays: (1) Relays manufactured between January 2003 and June 2004 (date codes 0301B through 0424B on the cover). (2) Any 219 series relay with 120 AC and 240 AC coils. (3) 'Made in China' marked on the cover. (4) Also 'Made in USA' marked on the cover with a 'B' in the date code could be affected. 				None		None								These relays are plug-in design and sealed units with glass covers. There are no maintenance recommendations listed in the vendor information found for these relays. 

219ABAP-1 15/125D Part 21 2007-23-00 issued, root cause was determined to be a manufacturing defect caused by the
operator (sub-component vendor) not following relay assembly/adjustment procedures. The contact pressure was too high and the pressure on contacts was not adjusted properly. 

Part 21 Notification 1997-30-2 - 219NE series 120vac and 24vac relay failures due to thermal degradation of magnetic vinyl plastic bearing pad material. Failure of the bearing pad affects the alignment between the armature and the AC relay coil and causes rapid oscillatory motion of the relay armature and contacts. The rapid motion is observable as a loud buzzing or chattering from the relay. Relay failure eventually results this has occurred on the order of a few weeks from start of oscillation.

		STRUTHERS DUNN		219BBX222		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219BBX222NE		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219BBXP		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219BBXPM		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219DXB123		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219DXB123NE		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219DXBP		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219DXBP120		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219XBX237-NE		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219XBX245-NE		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219XBXP		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219XDX166-NE		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219XDX166NEC		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219XDX171-NE		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219XDX179-NE		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		219XDXPLV		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		255XCXP												Part 21 1996-78-3 Octobert 30, 1996 Executive Summary
FPI, International received four (4) relays for failure analysis and Root
Cause Evaluation from Public Service Electric and Gas Company, Salem
Nuclear Generating Station. One of the relays was reported to have
spuriously unlatched and a second relay was reported to not have latched
on actuation. The other two relays, one a new style and the other an old
style relay, were supplied as correlation samples.
Failure analysis confirmed the failure to latch of the one relay and the
spurious unlatching, under mild mechanical shock, of the second relay. A
significant finding was construction differences between the old style (1972 vintage) and new style relays (1995 vintage). The construction
differences make the new type relays more prone to latching problems than
the older style relay. The most significant difference is the lower
latching force on the new style relays. This problem is the direct
result of lower spring tension on the latch lever. Another significant
concern is the deviation of the electrical characteristics of the new
release coils from the design specifications which indicate that the new
relays are not direct replacements for the old relays.
The root cause of the two relay failures is design differences between
the old and new relays that make the new relays more prone to latching
problems and spurious unlatching than the old style relays.
The three corrective action recommendations are to (1) review safety
related applications for susceptibility to failure of the new style
relays and replace or rework relays which present significant compromise
of plant safety, (2) review new relay design to justify like for like
compatibility with the old style relays and (3) conduct tests and
measurements to determine adjustments to be made on new relays to assure
operability in challenging environments. FPI, International has the
expertise to assist in implementing all the corrective actions.

		STRUTHERS DUNN		306XDXC300-120A		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		419XDX-120VAC		S440		NA		NA		NA		Could not find vendor information for this relay. 		None				None		None								Could not find vendor information for this relay. 

		STRUTHERS DUNN		A392XA48P		S440		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE		See 219BBX221NE				See 219BBX221NE		See 219BBX221NE								See 219BBX221NE

		STRUTHERS DUNN		236ABX135NE		Struthers-Dunn										Part 21 1996-37-1 Time delay relays built in 1983 have incorrect coils in them.Specifically, the affected relays contain 39 gauge coils, they should have 43 gauge.  As a result, the coils consume several times the required power which is dissipated as heat, and upon prolonged energization may overheat to the point of self-destruction.  There have been nine relays, all date coded 8335, built in the 35th week of 1983.

		STRUTHERS-DUNN INC		211										211				No common industry issue identified.

		STRUTHERS-DUNN INC		214										214				No common industry issue identified.

		STRUTHERS-DUNN INC		219										219				Problems have recently been experienced with excessive heat rise in the coils of some normally energized AC powered Struthers-Dunn (SD - now MSD, Inc.) Model 219 Series relays.  

Based on their operating experience, the qualified life of normally energized 219NE series relays in their environmental qualification program was reduced to 7.5 years.						 		 

		STRUTHERS-DUNN INC		214XCX48P										214XCX48P

		STRUTHERS-DUNN INC		219ABAP-115/125D										219ABAP-115/125D		Part 21 Incorrect Alignment of Contacts in Magnecraft Struthers-Dunn Relay (Part Number 219ABAP-115/125D) Struthers Dunn fabrication quality issues are a known problem. 2007-23-01  notification.

Problems have recently been experienced with excessive heat rise in the coils of some normally energized AC powered Struthers-Dunn (SD - now MSD, Inc.) Model 219 Series relays.  

Based on their operating experience, the qualified life of normally energized 219NE series relays in their environmental qualification program was reduced to 7.5 years.

		STRUTHERS-DUNN INC		219BBXP										219BBXP		Part 21 219BBXP 10CFR  notification need details. 

Problems have recently been experienced with excessive heat rise in the coils of some normally energized AC powered Struthers-Dunn (SD - now MSD, Inc.) Model 219 Series relays.  

Based on their operating experience, the qualified life of normally energized 219NE series relays in their environmental qualification program was reduced to 7.5 years.

		STRUTHERS-DUNN INC		284X										284X

		STRUTHERS-DUNN INC		284XDXC										284XDXC

		STRUTHERS-DUNN INC		284XDXC-120VAC										284XDXC-120VAC

		STRUTHERS-DUNN INC		425XCX										425XCX

		STRUTHERS-DUNN INC		50G series relays										50G series relays												Certain models are obsolete

		STRUTHERS-DUNN INC		84X										84X

		STRUTHERS-DUNN INC		84XX										84XX				No common industry issue identified.

		STRUTHERS-DUNN INC		S440 MFG Code										S440 MFG Code		S440 10CFR Part 21 notification need details.


		STRUTHERS-DUNN INC		TDRPRO-5002										TDRPRO-5002

		STRUTHERS-DUNN INC		XAX										XAX

		SYLVANIA-CLARK CONTROL		7305-PM 5U4		S521		See PM-5U8		See PM-5U8		See PM-5U8		See PM-5U8		See PM-5U8				See PM-5U8		See PM-5U8								See PM-5U8

		SYLVANIA-CLARK CONTROL		PM-5U8		S521		NA		NA		JC Relays Index and Specifications		Sylvania Joselyn Clark type relays found a index and pictures of relays was not able to find a vendoe manual for these. Relays do not appear to be time delayed and do not appear to require calibration. 

Joselyn Clark KPM-4A, 6A, 46, 44 PM type relays Part 21 6/2008 - KPM type relays with NC open top contact assemblies have the potential to become hung up. Only the open top N/C contact assemblies are subject to this vulnerability, due to the difference in the size of a retaining ring between the closed top and open top assemblies. 		IN 84-20 GTE Sylvania relay coils that failed were model numbers TB113-61 and
TB130-1 and wore used in model #X5U, Type PM 7305 Sylvania AC relays. These
relays were in service for approximately eight to ten years. The manufacturer has not specified the exact service life of these normally energized GTE Sylvania relays and relay coils.				None		None								Sylvania Joselyn Clark type relays found a index and pictures of relays was not able to find a vendoe manual for these. Relays do not appear to be time delayed and do not appear to require calibration. 

Joselyn Clark KPM-4A, 6A, 46, 44 PM type relays Part 21 6/2008 - KPM type relays with NC open top contact assemblies have the potential to become hung up. Only the open top N/C contact assemblies are subject to this vulnerability, due to the difference in the size of a retaining ring between the closed top and open top assemblies. 

		SYLVANIA-CLARK CONTROL		PM7305-5U4		S521		See PM-5U8		See PM-5U8		See PM-5U8		See PM-5U8		See PM-5U8				See PM-5U8		See PM-5U8								See PM-5U8

		SYLVANIA-CLARK CONTROL		PM7305-5U8		S521		See PM-5U8		See PM-5U8		See PM-5U8		See PM-5U8		See PM-5U8				See PM-5U8		See PM-5U8								See PM-5U8

		SYLVANIA-CLARK CONTROLS		7300										7300				Sylvania-Clark 7300-series normally-energized relays have been evaluated under the EQ program as having a service life of 41 years, but that a non-essential sub-component (the coil bobbin) is limited to approximately 8 years.  As a measure of conservatism, a 10-year replacement frequency is appropriate.


		SYLVANIA-CLARK CONTROLS		7304										7304

		SYLVANIA-CLARK CONTROLS		7305										7305

		SYLVANIA-CLARK CONTROLS		7313										7313

		SYLVANIA-CLARK CONTROLS		2N122-76										2N122-76

		SYLVANIA-CLARK CONTROLS		4U4										4U4

		SYLVANIA-CLARK CONTROLS		5U4, BULLETIN 7305										5U4, BULLETIN 7305

		SYLVANIA-CLARK CONTROLS		7735-DP										7735-DP

		TAYLOR INSTRUMENT CO		SK11359										COULD NOT LOCATE

		TELEMECANIQUE INC		A30-A35										COULD NOT LOCATE

		THE ELECTROLYSER CORP LTD		RH4BUL										COULD NOT LOCATE

		THOMAS & BETTS CORP		EGPD004		T198		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		THOMAS AND BETTS CORP		E7012AD004										COULD NOT LOCATE

		THOMAS AND BETTS CORP		E7012ADL004										COULD NOT LOCATE

		THOMAS AND BETTS CORP		E7012AH002										COULD NOT LOCATE

		THOMAS AND BETTS CORP		E7012AH004										COULD NOT LOCATE

		THOMAS AND BETTS CORP		E7012PC003										COULD NOT LOCATE

		THOMAS AND BETTS CORP		E7012PD004										COULD NOT LOCATE

		THOMAS AND BETTS CORP		E7022AB004										COULD NOT LOCATE

		THOMAS AND BETTS CORP		E7022PC004										COULD NOT LOCATE

		THOMAS AND BETTS CORP		E7022PH004										COULD NOT LOCATE

		THOMAS AND BETTS CORP		E7024AE002										COULD NOT LOCATE

		THOMAS AND BETTS CORP		E7024AE004										COULD NOT LOCATE

		THOMAS AND BETTS CORP		EGPI004										Agastat Relays		Part 21 OE8750 Insufficient solderig joints identified in manufacturing date codes 9721, 9739, 9743 (Where the code represents year and week manufactured) A 10 CFR  notification by Thomas & Bettis stated all EGPI004 and All ETR relays manufactured with date codes between 9629 and 9746 are potentially suspect. 

		THOMAS AND BETTS CORP		ETR14D3IN003										COULD NOT LOCATE

		THOMAS AND BETTS CORP		ETRXYZ004 (where X,Y,Z represent operating voltage, timing adjustment, timing range) Agastat Relays										COULD NOT LOCATE		Part 21 OE8750 Insufficient solderig joints identified in manufacturing date codes 9721, 9739, 9743 (Where the code represents year and week manufactured) A 10 CFR  notification by Thomas & Bettis stated all EGPI004 and All ETR relays manufactured with date codes between 9629 and 9746 are potentially suspect. 

		TIME MARK CORP		257A(432VAC)										The Model 257 continuously monitors 3-phase power
lines for abnormal conditions. When properly
adjusted, the Model 257 monitor will detect phase
loss on a loaded motor even when regenerated
voltage is present.
This device consists of a solid-state voltage and
phase-angle sensing circuit, driving an electromechanical
relay. When correct voltage and phase
rotation are applied, the internal relay will energize.
A fault condition will de-energize the relay. When the
fault is corrected, the monitor will automatically reset
(a manual reset version is also available).
The Model 257 does not require a neutral connection
and can be used with Wye or Delta systems. Voltage
ranges are sufficiently wide to allow for proper
adjustment to existing conditions. Both “TRIP” and
“NORM” condition indicators are provided to aid in
adjustment and system trouble-shooting.						At this point, the Model 257 is the most sensitive to irregular
power line conditions. If nuisance tripping occurs, turn the
control slightly farther counter-clockwise.
A more accurate setting will require the use of a 3-phase variac
to lower the voltage to an exact measurable setting. Time
Mark also offers a factory set version of all models and voltage
ranges, for only a small additional charge.		The Model 257 continuously monitors 3-phase power
lines for abnormal conditions. When properly
adjusted, the Model 257 monitor will detect phase
loss on a loaded motor even when regenerated
voltage is present.								Should the Model 257 Monitor fail to operate properly, check
that all three voltages are present, and are of the correct
voltage level and phase rotation (a Model 108A or 108B
Phase Sequence Detector should be used to verify phase
rotation). Check all fuses and verify that all wiring connections
are correct. If problems persist, contact your local Time Mark		NOTE: When installing the Model 257 monitor in areas of high
humidity or contamination, it is recommended that the base area
and all exposed metal parts of the socket be coated liberally with
a good quality silicon grease, such as Dow Corning DC-4 or DC-
4X. Insert the unit into the socket and wipe off excess grease
around the base. This will prevent the entrance of moisture and
other contaminates into the base and socket areas.

		TKS ENGINEERING		31FH01										COULD NOT LOCATE

		TYCO		MDR137-8                 

		TYCO		MDR1378                 		TT40        		See MDR137-5		MDR137-8                  		MDR137-8                  		MDR137-8		MDR137-8				MDR137-8		MDR137-8

		TYCO		7012OD		TT40		See 7012AC		See 7012AC		See 7012AC		See 7012AC		See 7012AC				See 7012AC		See 7012AC								See 7012AC

		TYCO		E7022PD004		TT40		See E7012AH003		See E7012AH003		See E7012AH003		See E7012AH003		See E7012AH003				See E7012AH003		See E7012AH003								See E7012AH003

		TYCO		E7024										Style 4 pole off-delay Relays		Part 21 November 21, 2008 Florida Power and Light reported that during normal operation, one nuclear relay, E7024PB004, SIN 08130081
failed to actuate. FPL then conducted a 100 hour bench test of the unit and confirmed an interniitterit cbndition in
the timing of this off-delay relay. The relay was returned to Tyco Electronics for a failure analysis. On 9/29/08, it
was determined that an incorrect recycle spring was placed into this relay. A fresh built unit with this incorrect
spring did indicate erratic performance similar to that shown on the subject relay. The issue of the use of an
incorrect spring appears to be limited to one batch of springs.
The incorrect spring is identical to the correct spring with the exception of the free length. The correct spring,
1471161-1 has a nominal free length of 1.353 inches. The incorrect spring, 1471160-1, has a nominal free length
of 1.115 inches. Further investigation internally and at the spring supplier indicated no further mixing of the 2
spring types in the stock locations.
This report serves to document our evaluation and the corrective action taken on this issue:
1. The spring in question is used solely on the E7024 style 4 pole off-delay relays. This issue cannot affect any
other E7000 style relays.
2. No other customer returns of E7024-style 4 pole off-delay relays have been found to contain the incorrect
recycle spring.
3. For the corrective action, a go/no-go gauge has been developed for use in the production line t''V•rifythdfrbe
* length of the recycle spring prior to installation. The gauge will be-used on each spring until we canhdevelo.p0a
method to color code the two springs.
Based on our evaluation we believe this to be a one time manufacturing anomaly. Although as a precautidr6, we
will notify the customers to return possibly affected relays. Therefore customers having received the recall
notification should return affected relays for evaluation and possible rework. Based on the corrective action
taken, no further action is required. Tyco considers this matter resolved.

		TYCO		EGPI004		TT40		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		TYCO		ETR14D3B004		TT40		NA		4/24/2002 Edition		Agastat Nuclear Qualified Control Relays – Series EGP/EML/ETR this is a specification sheet. 		ETR relays are time delay the coding tells if the relay is fixed time or adjustable. The code number 3 in the 7 digit space indicates that the relay has a potentiometer and is adjustable. Relays are a plug in design that plug into a base. 		Part 21 1996-49-0 - Agastat ETRA not qualified in the continuously energized state as documented in the Nuclear Environmental Test Report No. ES-2000. The identified relays potentially contain a capacitor which under extreme environmental conditions could fail to operate if left in the continuously energized state. For example, operating at the maximum specified temperature (an abnormal environment of 156 F) while
continuously energized. This failure mode does not exist if the coils are not continuously energized.				None		None								ETR relays are time delay the coding tells if the relay is fixed time or adjustable. The code number 3 in the 7 digit space indicates that the relay has a potentiometer and is adjustable. Relays are a plug in design that plug into a base. 

		TYCO		ETR14D3E004		TT40		See ETR14D3B004		See ETR14D3B004		See ETR14D3B004		See ETR14D3B004		See ETR14D3B004				See ETR14D3B004		See ETR14D3B004								See ETR14D3B004

		TYCO		ETR14I3A004		TT40		See ETR14D3B004		See ETR14D3B004		See ETR14D3B004		See ETR14D3B004		See ETR14D3B004				See ETR14D3B004		See ETR14D3B004								See ETR14D3B004

		TYCO		MDR131-1		TT40		See MDR1378		See MDR1378		See MDR1378		See MDR1378		See MDR1378				See MDR1378		See MDR1378								See MDR1378

		TYCO		MDR1378                 		TT40        		See MDR1378		See MDR1378		See MDR1378		See MDR1378		See MDR1378				See MDR1378		See MDR1378								See MDR1378

		TYCO		R10-E1W4-115VAC		TT40		Catalog 1308242		Issued 3-03		R10 Series General Purpose Dry Cicuit 7.5amp Multicontact AC or DC Relays		From the indications from this catalog this relay is a non sealed poly carbonate covered relay design. These appear to be non adjustable relays that do not require calibration. 		None				None		None								From the indications from this catalog this relay is a non sealed poly carbonate covered relay design. These appear to be non adjustable relays that do not require calibration. 

		TYCO ELECTRONICS		EGPD004		TT53		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   		See EGPDN004   				See EGPDN004   		See EGPDN004   								See EGPDN004   

		UNIVERSAL ELECTRONICS SUP		419XDX-120VAC		U0281		NA		NA		NA		Could not find vendor information for this relay. 		None				None		None								Could not find vendor information for this relay. 

		UNIVERSAL ELECTRONICS SUP		419XDX-120VAC		U0281		NA		NA		NA		Could not find vendor information for this relay. 		None				None		None								Could not find vendor information for this relay. 

		WARRICK CONTROLS		1D1D0										COULD NOT LOCATE

		Westinghouse		CO-9

		Westinghouse		SA-1										DIFFERENTIAL RELAYS 		IN 83-63  Supplement 1  - This information notice supplement is provided as notification of two 
potentially significant problems pertaining to insufficient  surge-withstand-capability (SWC) and internal capacitor failures in W type 
SA-1 relays. These problems were identified by W and Brown Boveri Electric (BBE) since the issuance of Information Notice No. 83-63. 				In regard to the capacitor problem, W type SA-1 relays contain tantalum 
capacitors. These capacitors have leaked electrolyte, apparently as a result of corrosion. Rather than replacing only the tantalum capacitors, W proposed to replace the entire printed circuit module with a new module part No. 408C673GOl to bring the relay in line with the latest design. 

For teh SWC issue W developed a  surge protection module that brings the SWC capability to a level in excess of the ANSI requirements.  SA-1 relays having style number 154C21G01 incorporates the new surge protection module. W recommends that any SA-1 relay not equipped with a surge suppression module should have this module added.  


		Westinghouse		CO-9		Westinghouse		41-100K		Jul-99		ABB Instructions CO (HI-LO) Overcurrent Relays		Very Inverse Time Overcurrent Relay. Manufacturer recommendations. The proper adjustments to insure correct operation of this relay have been made at the factory. Upon receipt of the relay no customer adjustments. Maintenance Recommended - All relays should be inspected and checked periodically to assure proper operation. Generally a visual inspection should call attention to any noticeable changes. A minimum suggested check on the relay system is to close the contacts manually to assure that the breaker trips and the target drops. Then release the contacts and observe that the reset is smooth and positive. If an additional time check is desired, pass secondary current through the relay and check the time of operation. It is preferable to make this at several times pick-up current at an expected operating point for the particular application.  All contacts should be periodically cleaned. A contact burnisher #182A836H01 is recommended for this purpose. Use the following procedure for calibrating the relay if the relay has been taken apart for repairs or the adjustments disturbed. This procedure should not be used until it is apparent that the relay is not in proper working order. (See “Performance Check”).

		Part 21 ABB Class I E type CO and COM Relays. notification 5/2004 -heat deformed sleeving on the IIT unit tap screws. The results of investigation concluded the probable cause for the deformation of the sleeving was the generation of excessive heat as a result of the tap screw being loose. Several combined manufacturing process outputs which when combined with one or more external factors, i.e. ambient temperature and ac current flow, provides for the potential for movement of the molded insert to which the tap screw mates. Movement of the insert in turn would cause loosening of the tap screw, subsequent generation of excessive heat and the deformation of the tap screw sleeving. Potentially affected relays were manufactured between July 1,1998 and December20, 2003.				None		None

		Westinghouse 		1961584										COULD NOT LOCATE

		Westinghouse 		129A501601										COULD NOT LOCATE																				N

		Westinghouse 		129A501G01										COULD NOT LOCATE																				N

		Westinghouse 		293B254A20										COULD NOT LOCATE

		Westinghouse 		293B254A26										COULD NOT LOCATE

		Westinghouse 		671B287A09										COULD NOT LOCATE																				Y

		Westinghouse 		AR										COULD NOT LOCATE				No common industry issue identified.						 

		Westinghouse 		AR440AR										COULD NOT LOCATE

		Westinghouse 		ARB										COULD NOT LOCATE

		Westinghouse 		ARD										COULD NOT LOCATE				No common industry issue identified.						 

		Westinghouse 		B										COULD NOT LOCATE

		Westinghouse 		BF										COULD NOT LOCATE				BF series relays – excellent performance record however, some age related failures start to occur at about the 20 year range.

		Westinghouse 		BF02F										COULD NOT LOCATE

		Westinghouse 		BF11F										COULD NOT LOCATE

		Westinghouse 		BF22										COULD NOT LOCATE

		Westinghouse 		BF66F										COULD NOT LOCATE

		Westinghouse 		BFD 				Coil Style 503C428G21				Coil Style		Continuously engergized DC relays.		IE 76-05 April 2, 1976 The defective coil style 503C428G21 may be identified by its varnished cloth
outer cover. Manufacture of relays with these coils was discontinued in 
1973, and they have been superseded by coil style 1259C71G19. This later 
coil style may be identified by its molded outer form. Portions of a (W) 
service letter containing information about these relays is attached to this 
bulletin. Further instructions regarding this relay problem can be obtained 
from Westinghouse Nuclear Service Division, Pittsburgh, Pennsylvania 15230. 
		OE22560 Heat degradation causing cracking of relay cases for Westinghouse BFD or NBFD continuously engergized relays. The degradation mechanism is normal aging which is accelerated with the heat buildup from the coil being continuously energized and the close proximity of relays to one another. Borescopic inspections can be used to monitor for degradation. Frequency of monitoring is each cycle for critical relays. 

		Cracking of normally energized NBFD coil housings
Coil failures in energized NBFD relays.  These relays have experienced swelling of coils on normally energized relays.  This has resulted in failure of relay to change state when de-energized.

		Westinghouse 		BFD22S										COULD NOT LOCATE				Failure of an MSIV relay type BFD22S. Relays (BFD22S) were replaced with an upgraded design (BFD65) in both Unit 3 and 4.  The upgraded design allowed for a lower holding current and thus decreased the effects from heat related degradation. 

		Westinghouse 		BFD65										COULD NOT LOCATE				Failure of an MSIV relay type BFD22S. Relays (BFD22S) were replaced with an upgraded design (BFD65) in both Unit 3 and 4.  The upgraded design allowed for a lower holding current and thus decreased the effects from heat related degradation. 

		Westinghouse 		MG-6										COULD NOT LOCATE				MG-6 failure due to interference between armature plate and “L” shaped plate at relay base

		Westinghouse 		NBF										COULD NOT LOCATE				BF series relays – excellent performance record however, some age related failures start to occur at about the 20 year range.

		Westinghouse 		NBFD										COULD NOT LOCATE		IN 82-02 January 27, 1983 Westinghouse has notified the NRC of a higher-than-expected failure rate of 
Westinghouse type NBFD relay coils in reactor protection systems at certain 
power reactor plants.  Investigation into the cause for failure revealed 
that, at high ambient temperature conditions, relay coils could fail due to 
the inductive voltage spike generated by the deenergization of the relay 
coil.  It was also determined that the relay coil failures have been 
confined to normally energized relays used in the reactor protection systems 
where high ambient temperature conditions exist due to heat generated by the 
normally energized relays. 
		Cracking of normally energized NBFD coil housings
Coil failures in energized NBFD relays.  These relays have experienced swelling of coils on normally energized relays.  This has resulted in failure of relay to change state when de-energized.		IN 91-45, Supp. 1 - NBFD relays may fail due to improper or inconsistent  application of Mylar insulation placement alone or in conjunction with potting compound flow.  In addition, potting compound flow may cause increased internal pressure which may result in coil case cracking.  Westinghouse has stated that the
heat-and-probe test and two surveillance cycle acceptance criteria were intended only to detect deficient potting compound.  These tests may,
therefore, be inadequate to identify NBFD relays which are subject to
premature failure. Coil case cracking was identified as an issue that was a concern by the NRC. 

		Westinghouse 		NBFD 										Continuously engergized DC relays.		IN 82-54 December 27, 1982 Recent information indicates that there is a possibility of sluggish 
operation of NBFD relays when they are de-energized. The following are 
Westinghouse interim recommendations pending final resolution of this 
possible problem with the NBFD relay coils. They apply to all plants having:

1.   Installed NBFD relay coils bearing style No. 1293C51G01 

2.   Installed NBFD relay coils received after October 29, 1981: or 

3.   Installed NBFD relay coil whose vintage cannot be identified. 

Previous information or instructions provided concerning this potential 
problem with NBFD relays is superseded by this notice. 

IMMEDIATE ACTION 

Perform a complete test of the reactor trip system in accordance with 
surveillance test procedures to confirm operability of normally energized 
NBFD relays which open the reactor trip breakers or which provide power 
level permissive signaling such as P-7. 

At that step in the procedure where the relay is de-energized, manually 
depress and release the contact block actuation buttons several times. The 
movement should be positive, free and unrestricted. Any abnormal resistance 
during depression of the buttons or sluggish non-snapping return of the 
buttons upon release should be considered evidence that the plunger is 
binding. In such cases refer to the CORRECTIVE ACTION section of this 
notice. In conjunction 
with the relay functional tests, all relay cabinets should be visually 
examined for indications within the rack of molten or soft epoxy flowing out
of the relay housings. All normally energized reactor trip and permissive 
relays in this system must be tested. 
Any relay coil found to have sluggish or restricted plunger travel or any 
evidence of uncured epoxy must be replaced. Before installing any 
replacement coil with style #1293C51G01, the coil should be oven heated at 
no less than 200 degrees Fahrenheit for no less than 2 hours and visually 
inspected for evidence of flow of the black filler epoxy. The coil bore 
should also be carefully inspected. After installation of oven heated coils 
into the relay assembly, electrical and manual tests should be conducted 
periodically to confirm proper operation. 
		OE22560 Heat degradation causing cracking of relay cases for Westinghouse BFD or NBFD continuously engergized relays. The degradation mechanism is normal aging which is accelerated with the heat buildup from the coil being continuously energized and the close proximity of relays to one another. Borescopic inspections can be used to monitor for degradation. Frequency of monitoring is each cycle for critical relays. 



		Westinghouse 		SG										COULD NOT LOCATE				No common industry issue identified.

		Westinghouse 		TD-6										COULD NOT LOCATE		10CFR Part 21 notification need details.

		WESTINGHOUSE ELEC NUCLEAR		AMD1354093G03            

		WESTINGHOUSE ELEC NUCLEAR		AMD1354093G03            		W120        		NA		NA		NA		NA		None				None		None

		WESTINGHOUSE ELEC NUCLEAR		ARD440SR		W120		NA		NA		Product brochure on intranet was found with description of relay and characteristics. 		DC operated power relay either 2 or 4 pole. These are contact open/closed power operated coil relays. These are not timing relays so no calibration should be needed. Vendor maintenance recommendations were not found. 		IN 88-88 - Westinghouse 125-Vdc ARD relays were found to have increased drag between the solenoid's coil spool and the 
armature. granules from the coil potting compound  lodging between the solenoid's coil spool and the armature that moves inside the coil spool.  The coil potting compound, a sand-based material, had apparently deteriorated, and granules had migrated to the coil spool area where they lodged between the coil spool and the armature.  The increased solenoid armature drag resulted in increased relay contact resistance that affected the signal transmitted by these relays in low-voltage and voltage-sensitive circuits.  The relays are Westinghouse 8-pole relays with 125/130-Vdc coils, catalog numbers ARD440 and ARD660. 				None		None								DC operated power relay either 2 or 4 pole. These are contact open/closed power operated coil relays. These are not timing relays so no calibration should be needed. Vendor maintenance recommendations were not found. 

		WESTINGHOUSE ELEC NUCLEAR		MG6-1163801		W120		NA		NA		NA		Could not find vendor information for this relay. 		None				None		None								Could not find vendor information for this relay. 

		WESTINGHOUSE ELEC NUCLEAR		TYPE SG		W120		IL 41-751N 		Revision N		ABB Instruction Leaflet 41-751N Type SG Auxilliary Relay		Not adjustable relay for pickup. All contacts should be cleaned periodically. A contact burnisher style 182A836H01 is recommended for this purpose. The use of abrasive material for cleaning contacts is not recommended, because of the danger of embedding small particles in the face of the soft silver and thus impairing the contact. Relays for use on ac are assembled with a thin bronze washer between the yoke and core. A brass screw holds the yoke and core together. This washer helps to reduce the residual magnetism after the relay is de-energized. In case the relay should be dismantled, it is important that this washer be replaced when re-assembling it.
		None				None		None								Not adjustable relay for pickup. All contacts should be cleaned periodically. A contact burnisher style 182A836H01 is recommended for this purpose. The use of abrasive material for cleaning contacts is not recommended, because of the danger of embedding small particles in the face of the soft silver and thus impairing the contact. Relays for use on ac are assembled with a thin bronze washer between the yoke and core. A brass screw holds the yoke and core together. This washer helps to reduce the residual magnetism after the relay is de-energized. In case the relay should be dismantled, it is important that this washer be replaced when re-assembling it.


		ZURN INDUSTRY INC		46144										COULD NOT LOCATE
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