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DOCKET 50-255 - LICENSE DPR-20 -
PALISADES PLANT - ENVIRONMENTAL QUALIFICATION OF SAFETY-RELATED 
ELECTRICAL EQUIPMENT - ADDITIONAL INFORMATION 

February 19, 1982, Consumers Power Company met with NRC staff m~mbers T Wambach, 
R Emch and D Crutchfield in Washington to discuss the justifications for 
interim operations of Palisades and Big Rock Point in the absence of equipment 
which is totally qualified for environmental conditions. 

Regarding Palisades, the staff expressed concerns regarding inadequate 
justification based on a brief review by Franklin Research Corporation (FRC) 
of the Consumers Power Company submittals dated October 30, 1980 and September 
3, 1981. The FRC review was summarized by stating that Consumers Power Company 
has not addressed the deficiencies listed in the Technical Evaluation Report (TER) 
and Safety Evaluation Report (SER) for equipment which it has committed to 
replace; therefore, the rationale presented in the referenced submittals does 
not, in many cases, provide an adequate technical basis as a justification 
for continued operation. Further, FRC recommends that Consumers Power Compariy 
specifically re-evaluate the rationale stated as justifications for continued 
operation in light of the identified qualification deficiencies. 

Consumers Power Company intends, via this letter, to provide our re-evaluation 
of the rationale stated as justifications. This re-evaluation was based on the 
discussions occuring in the February 19, 1982 meeting and on the four criteria 
used by FRC for their review and considered to provide this basis for adequate 
justification for intrim operation. This criteria is categorized by FRC as 
follows: 

1. Redundant equipment is available to substitute for the unqualified 
equipment. 

2. 

3. 

Another system is capable of providing the required function of the 
syst~m with unqualified equipment. 

The unqualified equipment will have performed its safety function 
prior to failure . 

. ---- ------- --
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4. The plant can be safely shutdown in the absence of the unqualified 
equipment. 

FRC also noted that Consumers Power Company had committed to provide two 
additional submittals, one in December· 1981 and the other in March 1982 . 
. FRC was not aware at the time of their review that Consumers Power Company 
had submitted a December 1981 report and this lack of knowledge contributed 
to their conclusion that Palisades had inadequate justification for 
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continued operation. Consumers Power Company complied with the commitment to 
submit a report in December 1981 and intends to comply with the commitment to 
submit a detailed status report in March 1982. 

The following is submitted as improved rationale for adequate justification 
for continued operation for those cases where a commitment to replace was 
made as the corrective action for equipment qualification deficiencies. 

The following list whic~ was made available to NRC staff after the meeting, 
contains a summary of the equipment that Consumers Power Company feels is 
unqualified and for reasons of economics has committed to replacing in lieu 
of further attempts to qualify them or remove them from the list of equipment 
required for safe shutdown. This list does not include equipment that was 
replaced during the 1981 refueling outage. The middle column of the list 
provides a quick cross reference to locate the corresponding pages in the 
submittal. The right column gives the FRC criteria used to justify continued 
operation with this equipment. Several of the submittal pages have been 
rewritten entirely and are attached for review. Following the equipment 
list are additional statements to improve the rationale on specific equip
ment and tie generic rationale to all applicable equipment. 

PLANT I.D. SUBMITTAL CROSS REFERENCE FRC CRITERIA 

EMB-0131, 0133, 0211, 0221 E-48 EMB-2 4 

EMB-1208, 1209, 1210, 1108 E-48 EMB-1 2 (See Note 1) 

EMB-0155, 0165, 0245, 0255 E-48 EMB-3 1, 4 

PT-0306 J-48 PT-1 Revision Attached 2 

PT-0103 To Be Removed From List N/A 

PT-0751A, B, C, D J-48 PT-5 3, 4 

PT-0752A, B, c, D J-48 PT-5 3, 4 

LT-0103 J-48 LT-4 Revision Attached 4 

LT-0751A, B, c, D J-48 LT-3 Revision Attached 1, 3 

LT-0752A, B, c, D J-48 LT-3 Revision Attached 1, 3 

LT-0701, 0702' 0703, 0704 J-48 LT-5 Revision Attached 1, 3 

LS-1105, 1108 J-48 LS-1 2 

TS-1849 - 1852 J-48 TS-1 4 
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PLANT I.D. SUBMITTAL CROSS REFERENCE FRC CRITERIA 

TS-1856-1858, 1854 J-48 TS-1 4 

RE-1805-1808 J-48 RE-1 3 

TE-0112 CA, CB, cc, CD J-48 TE-1 Revision Attached 1,3 

TE-0122 CA, DB, cc, CD J-48 TE-1 Revision Attached 1,3 

TE-0111 A, B, H J-48 TE-1 Revision Attached 1,3 

TE-0121 A, B ,. H J-48 TE-1 Revision Attached 1,3 

TE-0112 HA, HB, HC, HD J-48 TE-1 Revision Attached 1,3 

TE-0122 HA, HB, HC, HD J-48 TE-1 Revision Attached 1,3 

NOTE 1 

Extensive arguments are provided in the submittal for EMB-1 to show that the 
motors are fully qualified by a combination of test and analysis. In addition 
to these arguments, the containment air cooling function is backed up 100% 
by the qualified containment spray system. 

FRC, in the TER review, expressed concerns about the aging qualification of 
some of the equipment which is going to be replaced. This concern was also 
expressed by the staff during the meeting. In response to these concerns 
as they pertain to justification for continued operation, Consumers Power Company 
sited several examples of how aging has been monitored in the past through 
various surveillance and calibration procedures and also through routine 
corrective and preventive maintenance. To summarize these examples, the safety 
related transmitters are on the Technical Specification Surveillance Test 
Pi'ogram which requires these transmitters to be tested and calibrated for 
their full range of operation on a designated interval, no longer than each 
refueling outage. These transmitters are removed from their location and 
worked on in the instrument and control lab where trained technicians test 
and calibrate them. They are visually inspected for signs of wear and aging 
and parts are replaced with like parts if necessary. This test program 
receives a QA and an independant general office technical audit each year 
to evaluate the effectiveness of the program from a technical and documentation 
standpoint. In more simple terms, the safety instrumentation is installed 
during plant construction and checked periodically on a scheduled interval 
bases thereafter. 

The above example show the normal life of the transmitters. Without going 
into similiar detail, it is sufficient to say that the rest of the instruments 
which have setpoints that can be calibrated are treated in a similiar manner. 

Equipment, like motors, which do not require calibrations are routinely 
checked by operators and maintanance people for proper lubrication and for 
signs of wear and aging such as unusual noise or vibrations. In summary, 
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none of the equipment is merely neglected until it breaks down and requires 
repair. Consumers Power Company protects each of these pieces of equipment 
through planned maintanance and surveillance programs. 

4 

The Consumers Power Company submittal planned for March 1982 will provide 
considerable more details regarding the aging surviellance program that is being 
established to monitor and prevent the detrimented effects of aging if 
they exist. The program, which is being established by an experienced 
consultant, is similiar to our existing maintenance and surveillance programs. 
In fact, data from these existing programs is being used to provide some of 
the base line data for the new aging surveillance program. 

Consumers Power Company feels the information provided in the previous 
discussion, table and attached revision pages to the December 4, 198l 
submittal addresses the concerns expressed by FRC and the NRC Staff. 

Brian D Johnson 
Senior Licensing Engineer 

CC Administrator, Region III, USNRC 
NRC Resident Inspector - Palisades 

ATTACHMENT - 10 Pages 



• I REVISION ~S TO DECEMBER 4, 1981 SUBMITT~ 

BASIS FOR QUALIFICATION 

Component: Foxboro Level Transmitter, LT-0103 

FUNCTION 

This level transmitter is calibrated to provide cold level indication for the 
pressurizer level. 

DISCUSSION 

This level transmitter has been included in the equipment list for safe shut
down for a very unique reason. The transmitter is connected to an indicator 
only and is used by the operators to control the charging flow to the pres
surizer during MSLB and small breaks. This transmitter is useful with this 
NSSS design because it allows the operator to provide cooling water to the PCS 
via the charging pumps without lifting the pressure relief valves and dumping 
water onto the floor of the containment. The transmitter has no use during 
the large LOCA because the pressurizer is empty. 

As stated above, this transmitter is useful but it is not required for safe 
shutdown. With this NSSS design, the HPSI pump provides adequate flow to 
provide for safe shutdown and to ensure that the core remains covered at all 
times. This assurance is provided automatically as a function of reactor 
pressure versus HPSI pump design pressure and is not dependent upon any trans
mitter for indication and/or control. 

CONCLUSION 

Based on the above argument that this transmitter is not required for safe 
shutdown, the transmitter could be removed from the equipment list. However, 
Consumers Power Company prefers to leave it on list to ensure that an accurate 
transmitter is used to minimize the flow of charging water to the containment 
floor for MLSBs and small break LOCAs. This in turn will minimize clean-up 
efforts after an accident and in the case of MSLB will allow the PCS to remain 
intact at all times. 

As a result, the existing transmitter does not have to be qualified and no 
justification is required for interim operation. However, Consumers Power 
Company still intends to replace this transmitter with a qualified one. 

nu0282-0306c-43-48 J-48 LT-4-2 
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BASIS FOR QUALIFICATION 

Component: Low-Pressure Safety Injection Discharge Pressure 
Pressure Transmitter PT-0306 

FUNCTION 

This transmitter is used to indicate to the operator the discharge pressure of 
the low-pressure safety injection lines. 

DISCUSSION 

This transmitter is needed for MSLB and LOCA inside containment and MSLB 
outside containment. Environment conditions for transmitter for MSLB event is 
80°F humidity and atmospheric pressure. The component is qualified for these 
normal, nonharsh environmental conditions with respect to humidity and 
pressure. 

The location of this transmitter is such that it will not receive· radiation 
from the penetrations. As a result, radiation dose to this component is 
negligible; therefore, the transmitter is qualified for radiation. 

According to Reference 1, this component is designed to a temperature span of 
-40°F to 212°F. Since the component will be subject to an MSLB with an 
accident temperature not to exceed this value and with a duration time of only 
one hour, this component is suitable for the required service conditions with 
respect to temperature. 

COMPARISON TO DORGR 

DORGR 3 

DORGR 3C 

DORGR 5 

DORGR SA 

Service Conditions Outside of Containment 

Areas Normally Maintained at Room Conditions 

This equipment is located in an area that is maintained at normal, 
nonharsh environmental conditions with respect to pressure and 
humidity. For temperature, transmitter is qualified as discussed 
in Discussion. Also, guidelines are met for radiation parameters 
as the radiation dose is negligible due to its location. 

Qualification by a Combination of Methods (Test, Evaluation, 
Analysis) 

Qualification by Evaluation and/or Analysis 

This component is qualified for temperature, aging pressure, 
humidity and radiation by evaluation as discussed in Discussion; 
therefore, the guidelines are met for their parameters. 

nu0282-0025e142 J-48 PT-1-2 



DORGR 6 

DORGR 7 

DORGR 8 

Margin 

The component is qualified for temperature, pressure, humidity and 
radiation; therefore, margin is not a consideration for these 
parameters. 

The transmitter does not meet the guidelines concerning aging but 
safe shutdown is still achievable. See Conclusion. 

Documentation 

Reference 1 forms the documentation. 

NRC EVALUATION 

The Franklin Research Center TER (Page 4-160, Item 58) noted that this 
transmitter will be replaced. 

CONCLUSION 

This transmitter has not been properly qualified for aging properties. 
Therefore, the transmitter will be replaced with a qualified one. 

JUSTIFICATION FOR INTERIM OPERATION 

Interim operation is justified in lieu of qualified equipment based on the 
following FRC Appendix A criteria: 

2. Another system is capable of providing the required function of the 
system with unqualified equipment. 

In summary, the transmitter is rated for ·all the environmental parameters. 
The transmitter is located in a mild ambient environment, so aging has not had 
an effect on the transmitter to date. In the very unlikely event that aging 
affects this transmitter and it fails during an MSLB or LOCA, the operator is 
able to use five (5) different flow transmitters and/or a temperature trans
mitter to evaluate the condition of the discharge from the low-pressure safety 
injection pumps. 

nu0282-0025el42 J-48 PT-1-3 
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BASIS FOR QUALIFICATION 

Component: Steam Generator Level Transmitters, LT-0701, -0702, -0703 and 
-0704 

FUNCTION 

These transmitters provide redundant input to the feedwater regulating system. 
They are used to prevent the steam generators from overfilling and flooding 
the main steam line. 

DISCUSSION 

As statJ above, these transmitters are used to prevent the flooding of the 
ma~;m lines. Flooding these lines may cause them to break and interrupt 
the closed cycle path of heat removal from the steam generators to the main 
condenser. After a reactor trip, these transmitters have no automatic 
function. They are then used in conjunction with six other transmitters on 
each steam generator to manually control the auxiliary feedwater to the steam 
generator for heat removal. Two of these six additional transmitters are 
newly installed and are currently undergoing a full qualification test. 

The uncertainty of the transmitters operating was also the subject of IE 
Information Notice 79-22. The letter from D Bixel, Conswners Power Company, 
to D Ziemann on October 9, 1979 provides for our short-term resolution of this 
problem which is to alert the operator that overfeeding of the steam generator 
may occur during the initial portions of the LOCA prior to trip. Since the 
operator has been alerted to this, should one or more of the transmitters fail 
and provide wrong input to the feedwater, flow can be stopped before the steam 
generators are overfilled. 

NRC EVALUATION 

The Franklin Research Center TER (Page 4-161, Item 62A) noted that these 
transmitters will be replaced. The TER also discussed steam generator flow 
and pressure instrwnents (Items 62B and 62C). However, only the level 
instruments are required to prevent overfilling of the steam generator 
following a LOCA and before reactor trip. The flow and pressure instruments 
provide additional information to improve control stability. Following 
reactor trip, the main feedwater pwnps and the feedwater regulating system are 
inoperative. 

CONCLUSION 

These eight transmitters have not been properly qualified for accident 
conditions. Therefore, the transmitters will be replaced with qualified ones. 

nu0282-0025d142 J-48- LT-5-2 



JUSTIFICATION FOR INTERIM OPERATION 

Interim operation is justified in lieu of qualified equipment based on the 
following FRC Appendix A criteria: 

1. Redundant equipment is available to substitute for the unqualified 
equipment. 

3. The unqualified equipment will have performed its safety function 
prior to failure. 

In sununary, the transmitters perform their primary function, feedwater trip, 
prior to being subjected to the harsh environment. The long-term function, 
heat sink, can be obtained from a total of eight different transmitters on 
each steam generator, two of these are expected to pass full qualification. 

nu0282-0025d142 J-48 LT-5-3 



BASIS FOR QUALIFICATION 

Component: Rosemount Primary Coolant Temperature Elements 

FUNCTION 

The primary loop temperature elements are used to provide input to the steam 
dump and bypass valves' regulators after trip, to provide subcooling 
indication and to provide input to the Thermal Margin/Low-Pressure trip. 

DISCUSSION 

Failure of temperature elements TE-OlllA, TE-OlllB, TE-OlllH, TE-0121A, 
TE-0121B or TE-0121H may result in the steam atmospheric dump valves opening. 
Should this happen, the operator will definitely hear the open valve (from 
plant experience) and close it. There are four ways to close the valve and 
these are located in three areas of the plant. This action was submitted as 
short-term resolution of problems put forth in IE Information Notice 79-22 
(letter Bixel to Ziemann, October 9, 1979). These elements will be replaced 
with qualified elements. 

The other temperature elements are used as input to the subcooling meter and 
Thermal Margin/Low-Pressure (TM/LP) trip. The TM/LP trip is not needed during 
high energy line breaks inside containment. Failure of one channel of sub
cooling indication would still leave one channel functioning and also leave 
the ability to determine subcooling using the two channels of TM/LP which are 
not part of the subcooling indication. 

Failure of both subcooling channels would still leave indication possible by 
use of the remaining TM/LP elements. Should all temperature elements fail, 
subcooling determination is still possible with use of the incore thermo
couples. Voids could be detected by erratic behavior of the excore neutron 
detectors or incore thermocouples. Also, the safety analysis presented in the 
FSAR showed acceptable consequences with no credit taken for the subcooling 
meter. 

NRC EVALUATION 

The Franklin Research Center TER (Page 4-166, Item 74) noted that these 
temperature elements will be replaced. 

CONCLUSION 

These temperature elements have not been properly qualified for accident 
conditions. As part of the work to comply with NUREG-0578, these temperature 
elements will be replaced with qualified temperature elements. 

nu0282-0025c142 J-48 TE-1-3 



JUSTIFICATION FOR INTERIM OPERATION 

Interim operation is justified in lieu of qualified equipment based on the 
following FRC Appendix A criteria: 

1. Redundant equipment is available to substitute for the unqualified 
equipment. 

3. The unqualified equipment will have performed its safety function 
prior to failure. 

In swnmary, there are alternate ways of obtaining subcooling indication and 
controlling the steam atmospheric dump valves. The TM/LP trip will occur 
prior to the temperature elements experiencing the harsh environment and once 
the trip occurs automatically, the function is irreversible. 

In addition to these arguments, it has been shown that the reactor can be 
safely shut down using the pressure transmitters on the steam generators from 
the emergency remote shutdown Panel C33. 

nu0282-0025cl42 J-48 TE-1-4 



BASIS FOR QUALIFICATION 

Component: Square D Mechanical Alternators, LS-1105 and -1108 

FUNCTION 

These alternators are used to alternate sump pump starts in the ESF room 
sumps. The sumps are used to control valve and pump leakage in the ESF room. 

DISCUSSION 

The materials in the alternator have a qualified life of over 40 years for 
every envi5onmental parameter except radiation. The waterials are qualified 
for 1 x 10 rads, but they could be exposed to 5 x 10 rads as a result of an 
accident. The sump pumps can be started separately or together by manual 
operator action. 

NRC EVALUATION 

The Franklin Research Center TER (Page 4-164, Item 69) notes that these 
switches will be replaced. 

CONCLUSION 

These alternators have not been properly qualified for accident conditions. 
Therefore, they will be replaced with qualified ones. 

JUSTIFICATION FOR INTERIM OPERATION 

Interim operation is justified in lieu of qualified equipment based on the 
following FRC Appendix A criteria: 

2. Another system is capable of providing the required function of the 
system with unqualified equipment. 

In summary, these alternators are nearly qualified for all conditions. In the 
unlikely event that they do fail and the sump pumps are required, the 
operators have indication and alarm from level transmitters in the room that 
can be used to initiate a manual start by the operators. 

nu0282-0025b142 J-48 LS-1-2 



BASIS FOR QUALIFICATION 

Component: Steam Generator Level Transmitters, LT-0751A Thru D and 
LT-0752A Thru D 

FUNCTION 

These eight (8) level transmitters provide redundant four (4) channel logic 
inputs for reactor trip on loss of feedwater transient. The transmitters 
operate automatically early in the transient and then the indication is used 
later to ensure that the steam generators do not run dry which results in the 
loss of a heat sink. 

DISCUSSION 

As stated above, the level transmitters function automatically to trip the 
reactor prior to being subjected to the harsh environment of an MSLB. This 
function is not automatically reversible in the event that these transmitters 
fail later in the accident. 

After the transmitters perform their primary function, they are used as a 
backup to ensure that a heat sink is available via the steam generators by 
ensuring that the main steam piping is not filled with water. Flooding the 
pipes may cause them to break and interrupt the closed cycle path of heat 
removal from the steam generators to the rain condenser. 

Several contingencies are available to ensure that this heat sink remains 
intact. In addition to the total of eight unqualified transmitters, the 
operators have four different transmitters which monitor steam generator 
level. These could be used to help detect failed transmitters and select 
correct readings. These transmitters are also unqualified at this time but 
they do provide a·basis for more accurate evaluation. 

Finally, there are another four transmitters recently installed which provide 
wide range steam generator level indication. These new transmitters are 
currently being qualified by test and are expected to become fully qualified. 

CONCLUSION 

These eight transmitters have not been properly qualified for accident condi
tions. Therefore, the transmitters will be replaced with qualified ones. 

nu0282-0025a142 J-48 LT-3-3 



JUSTIFICATION FOR INTERIM OPERATION 

Interim operation is justified in lieu of qualified equipment based on the 
following FRC Appendix A Criteria: 

1. Redundant equipment is available to substitute for the unqualified 
equipment 

3. The unqualified equipment will have performed its safety function 
prior to failure. 

In summary, the transmitters perform their primary function, reactor trip, 
prior to being subjected to the harsh environment. The long term function, 
heat sink, can be obtained from any of eight different transmitters on each 
steam generator; two of these are expected to pass full qualificaton. 
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