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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

Docket·No. 50-255 

Mr. Gerald B. Slade 
Plant General Manager 
Palisades Plant 
Consumers Power Company 
27780 Blue Star Memorial Highway 
Covert, Michigan 49043 

Dear Mr. Slade: 

WASHINGTON, D.C. 20555 

July 12, 1991 

SUBJECT: SAFETY EVALUATION OF PALISADES PLANT SYSTEMATIC EVALUATION 
PROGRAM TOPIC III-6 (TAC NO. 48725) 

As a result of the Palisades Integrated Plant Safety Assessment Report (Topic 
III-6), the NRC staff identified six issues relating to the seismic design of 
the Palisades Plant. These issues, and the NRC staff's evaluation of your 
responses, are addressed in the enclosed safety evaluation. A summary of the 
staff's determination is included below. 

Items (1), (2) and (5) 

Based on our review of the responses provided regarding adequacy of seismic 
input, out-of-plane vibrations of Palisades Plant masonry walls, and Palisades 
floor flexibility, the NRC staff concludes that the procedures used to resolve 
these issues are consistent with the accepted practice for Systematic Evaluation 
Program_Plants and hence are acceptable. 

However, concerning the two walls in the containment structure which were not 
previously properly surveyed, we require that your perform a walk down of the 
walls to verify your judgment regarding the effects on the attached equipment. 

Items ( 3) , ( 4) and ( 6) 

We conclude that for Control Panels C-126 and C-llA the reevaluations, in 
general, provide more conservative results than the earlier analyses based on 
the original Palisades design criteria and are considered acceptable. 
Additioncrlly, the- seismic experience data method appears to provide adequate 
generic representation of equipment classifications. However, the implementation 
procedure for Unresolved Safety Issue (USI) A-46, which adopts the methodology, 
has yet to be approved by the staff and, therefore, cannot be used as a basis 
for verifying equipment seismic adequacy at the present time. In addition, the 
reevaluation for the original URS Blume calculations was found to be incomplete 
in that it does not cover all the necessary equipment. As such, the seismic 
adequacy of the Control Panel C-33, Motor Control Center 1 and 2 (MCC 1 and 2) 
and Switchgear Cabinet lD, including the anchorages of the structures and 
devices housed therein, cannot be confirmed from the information provfded. The 
licensee should either perform a complete reevaluation for these panels and 
submit the results for further staff review or, as an alternative, may choose 
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to address the issue through Palisades• implementation of LISI A-46, when the 
Generic Implementation Procedure is approved by the staff. The staff will 
review the adequacy of these panels against the NRC approved implementation 
procedure at that time. 

Finally, your plan for coupling the resolution of Item (6), cable tray 
evaluation guidelines, to the resolution of LISI A-46 is considered acceptable 
by the staff. 

Please contact me rega.rding the results of your containment walkdown. 
Additionally, inform me of your plans for either resubmitting information for 
review of your control room panels, or including this review along with your 
implementation of LISI A-46. 

Enclosure: 
As stated 

cc w/enclosure: 
See next page 

Sincerely, 

Brian E. Holian, Project Manager 
Project Directorate III-1 
Division of Reactor Projects - III/IV/V 
Office of Nuclear Reactor Regulation 
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Consumers Power Company 
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54th Floor 
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Mr. Thomas A. McNish, Secretary 
Consumers Power Company 
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Jackson, Michigan 49201 

Judd L. Bacon, Esquire 
Consumers Power Company 
212 West Michigan Avenue 
Jackson, Michigan 49201 

Regiona1 Administrator, Region III 
U.S. Nuclear Regulatory Commission 
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Jerry Sarno 
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. 1.0 INTRODUCTION 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555 

SUPPLEMENTAL SAFETY EVALUATION 

BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

EVALUATION OF SEP TOPIC III-6 

PALISADES NUCLEAR PLANT 

In Section 2.4, Topic III-6, "Seismic Design Considerations," Supplement No. 1 
to the Palisades Integrated Plant Safety Assessment Report (IPSAR) (Ref. 1), the 
staff identified the following six issues related to the seismic design of the 
plant: 

(1) The licensee should either reevaluate the seismic issues using the 
site-specific spectrum as the input ground motion or demonstrate that 
there is enough margin inherent in the equipment design to make up the 
ground response spectrum used by the licensee. 

(2) The licensee should either show that the effect of the additional 
amplification of the equipment response (resulting from out-of-plane 
vibration of floors and walls) is negligible, or demonstrate that the 
equipment can withstand the additional seismic loads without affecting 
its structural integrity. 

(3) The licensee should submit evaluation results for control room panels 
C-llA and C-126 and switchgear cabinet lD. 

(4) The licensee should provide justification for qualifying control panel 
C-33 on the basis of the evaluation of motor control centers (MCCs) 1 and 2 
(the structure of the two items is different). 

(5) The acceleration used as the vertical component of seismic input for the 
MCC 1 and 2 internal device anchorage evaluation is too low. The licensee 
should calculate the natural frequencies of the internal device anchorage 
system first, and then obtain the spectral acceleration from the 
corresponding floor response spectra. 

(6) The licensee should develop a plan and schedule to implement the generic 
cable tray evaluation guidelines developed by the SEP Owners Group. 

The licensee submitted its responses to items (1), (2), (3), and (6) by 
letter dated April 3, 1984 (Ref. 2). The staff summarized its evaluation of 
these items and reemphasized its concerns related to the remaining open issues 
(4) and (5), in Reference 3. In Reference 4, the licensee provided responses to 
items (1) through (5) and committed to resolve item (6) during the resolution 
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of the NRC Unresolved Safety Issue (USI) A-46. This evaluation addresses items 
(1) through (5). The reference of item (6) resolution to USI A-46 by the 
licensee is considered acceptable. 

2.0 EVALUATION 

Item (1) - Seismic Input 

The plant was designed for peak ground accelerations (PGA) of O.lg for an 
operating basis earthquake (OBE), and 0.2g for a safe shutdown earthquake (SSE). 
The vertical component PGA was taken as two-thirds of the horizontal. Response 
spectra for structural design were developed using Housner ~pectral shape. Some 
equipment and piping were analyzed using the combined and smoothed spectra 
developed from Taft 1952, Olympia 1949, El Centro 1934 and El Centro 1940 
acceleration spectra. In-structure spectra developed from Taft records were 
also .used in the analysis of several pieces of equipment (Ref. 5). 

The current practice is to specify either site-dependent spectra; or Regulatory 
Guide (RG) 1.60 spectra for SEP plants. NUREG/CR-1833 (Ref. 6) recommends a 
method to be used for SEP reevaluation of Seismic Category I mechanical and 
electrical equipment at Palisades. The recommendation consists of the use of 
RG 1.60 spectra as modified by the dynamic characteristics of the building and 
its foundation to generate in-structure response spectra. Appropriate models 
of Seismic Category I structures considering the soil structure interaction 
effects are shown in Reference 6. Also, the envelope in-structure spectra (to 
account for the variation in soil properties) for each Seismic Category I 
structure are developed in Appendix B of Reference 6. In Reference 4, 
the licensee states that the Reference 6 spectra are used as input for the 
evaluation of equipment indicated in items (3) and (4). This is acceptable to 
the staff. 

Item (2) - Out-Of-Plane Vibration of Masonry Walls 

The safety-related masonry walls at Palisades were evaluated by the staff 
(Ref. 7) during the resolution of IE Bulletin 80-11, "Masonry Wall Design." 
In issue (2) of SEP Topic III-6 (Ref. 4), the staff requir~d the licensee to 
show that either the effect of the additional amplification of the equipment 
response (resulting from the out-of-plane vibration of floors and walls) is 
negligible or demonstrate that the equipment can withstand the additional 
seismic loads. 

The licensee had taken a number of actions during the resolution of IE Bulletin 
80-11 to alleviate conditions that would subject safety-related equipment to 
excessive deflections due to out-of-plane vibrations of masonry walls under 
seismic loading. The actions can be summarized as (1) moving safety-related 
equipment from the proximity. of the wall, (2) adding large angles at the 
boundaries of walls, and (3) running horizontal or vertical channels to 
stiffen the walls. The licensee also surveyed the walls through walkdowns and 
examinations of previously taken (in 1980) photographs to ensure that no 
acceleration-sensitive, safety-related devices are attached in the central 
region of masonry walls. However, there are two masonry walls in the contain
ment structure which were neither verified through photographs nor walked down, 
and are judged by the licensee to pose no concern regarding the out-of-plane 
vibrational loads during a seismic event. The staff accepts the licensee's 
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actions taken in response to this concern as adequate. However, the staff 
recommends that the two walls in the containment structure, judged to pose no 
excessive loads on the attached piping, be walked down no later than the 
February 1992 refueling outage to verify the appropriateness of the judgment 
made. 

Item (3) - Control Room Panels C-126 and C-llA 

Control Room Panel C-126 

In 1987, the licensee performed an evluation of the panel and the installed 
base anchorage system using the NUREG/CR-1833 acceleration levels which were 
based on 0.2g spectra (R.G. 1.60, "Design Response Spectra for Seismic Design of 
Nuclear Power Plants"). The horizontal and vertical accelerations used in the 
evaluation were 2.2g and 2.03g, respectively. The horizontal acceleration was 
obtained by applying a factor of 1.5 to the 5% damping average peak spectral 
acceleration of El. 610'-0 11 and El. 640'-0 11

• The vertical acceleration was 
obtained using the 7% damping peak vertical spectral acceleration multiplied by 
a floor amplification factor of 1.62. The Hilti wedge type anchors were 
evaluated for shear and tension interaction using a safety factor of 4. The 
stresses calculated were compared to the allowable stresses. The results 
indicate that control panel C-126 maintains structural integrity, and the base 
anchorages meet the requirements of the interaction acceptance criteria. This 
is acceptable to the staff. The licensee also reevaluated the adequacy of the 
subcomponent anchorages in 1987 using the 0.2g R.G. 1.60 acceleration levels 
shown in NUREG/CR-1833. The horizontal accelerations parallel and perpendicular 
to the panel face of 2.22g and 3.6g, respectively, were used. The 2.22g 
acceleration was obtained by applying a 1.5 factor to 1.48g (which is the 
average of the 5% damping peak horizontal spectral accelerations at El. 610'-0 11 

and El. 640'-0 11
). The 3.6g acceleration includes an additional panel amplifi

cation factor of 1.62. The vertical acceleration used was 3.04g which was 
based on a 7% damping peak vertical spectral acceleration of 1.25g and the 
same factors, 1.5 and 1.62, for the effects of multi-mode response and floor 
amplification, respectively. The calculated stresses were compared with the 
allowable stresses. The results indicate that all the subcomponent anchorage 
stresses are below the allowable stresses. This is acceptable to the staff. 

Control Room Panel C-llA 

A finite element analysis using beam and plate elements was performed by 
Analytical Engineering Associates, Inc. (AEA) in 1982 to evaluate the structural 
integrity and anchorage adequacy of the pane 1. The fundamenta 1 frequency was 
estimated to be 18.2 Hz, which is at the rigid range of the original Palisades 
floor response spectra at El. 625'-0 11

• The SSE acceleration values used for a 
static analysis were 0.5g horizontal for both directions and 0.14g vertical. 
These acceleration levels were obtained from the floor spectra at El. 625'-0 11

• 

The loading combination considers SSE loading plus dead load. The stresses due 
to directional excitation were summed by taking the square root of the sum of 
the squares. The results of the AEA calculations indicate that the stresses 
of all th~ structural members, including welds, as well as anchor bolts, are 
all below the associated allowables. 
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In I987, the licensee reevaluated the adequacy of panel C-IIA based on the 0.2g 
R.G. I.60 spectra shown in NUREG/CR-I833. The 0.4I5g which was used for both 
horizontal excitations is the average acceleration of the 5% damping spectral 
acceleration at EL. 6I0 1 and El. 640 1

, at I8.2 Hz. For vertical excitation, 
2.03g was used, which is the peak vertical spectral acceleration with 7% damping 
multiplied by a floor amplification factor of I.62. The technique and 
acceptance criteria used in this later calculation were consistent with those in 
the original AEA calculations. 

Only the structural components which have the ratio of allowable stress to 
computed stress, based on the AEA calculations, of 2.65 or less were reevaluated. 
This 2.65 factor accounts for the increase in vertical acceleration due to the 
use of the NUREG/CR-I833 response spectra, and is: 

= 2.65 
""""'_...,,__._..~ ..... ~...p.;. ....... "'-i~.o.=.~..._~~----------~ pectra 

Consequently, on1y the welds, the base channel flange, and the mounting anchors 
had to be reevaluated. The results indicate that they are all stressed below 
the al1owables. This is acceptable to the staff. 

Item (5) - Motor Control Center (MCC) I and 2; Control Panel C-33; and 
Switchgear Cabinet ID. 

The basis of verifying the seismic adequacy for MCC 1 and 2, Control Panel C-33 
and Switchgear Cabinet ID is the application of an ex~erience data method 
performed by EQE. This has been done in accordance with the methods described 
in NRC Generic Letter 87-02, as well as the Senior Seismic Review and Advisory 
Panel (SSRAP) report adopted in the generic letter. This seismic verification 
process has been supplemented by an additional EQE review of an existing URS 
Blume calculation which is based on the original Palisades seismic spectra in 
order to evaluate the conservatism used and margin available. 

The seismic experience data method appears to provide adequate generic represent
ation of equipment classifications. It should be noted, however, that the 
generic implementation procedures for Unresolved Safety Issue (US!) A-46, 
which adopts the experience data methods, has not received final approval from 
the staff. Therefore, the USI A-46 methodology can not be used as a basis at 
the present for the verification of seismic adequacy of these panel structures 
and anchorages. A supplemental reevaluation of existing URS Blume calculations 
was also performed in parallel by EQE to qualify the panels and anchorages. 
The reevaluation is not complete, however. In considering the adequacy of the 
panel's structural integrity and device anchorages, the only existing URS Blume 
calculations available are for MCC I and 2. Additional calculations do not 
exist in the original URS Blume work. The staff, therefore, concludes that the 
EQE Report, by itself, does not provide acceptable justification • 

Item (5) - Consideration of Floor Flexibilities 

As a part of item (5) resolution related to equipment response, the staff had 
requested the licensee to appropriately consider the floor flexibility with 
respect to its influence on equipment anchorage and structural integrity. To 
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address this issue, the licensee surveyed all the floors where the equipment 
included in open items (3) and (4) are located, and concluded that the 12 in. 
slab supporting the control room equipment, and the 12 in. slab of the cable 
spreading room were controlling from the standpoint of floor flexibility. 
Within these two floor slabs, the licensee selected the control room slab for 
a detailed assessment of out-of-plane floor flexibility. The control room 
slab was selected since it supports cabinets C-llA and C-126 (the open issues 
in item (3)), and its structural characteristics are not very different from 
that of the cable spreading room floor slab. 

The licensee's consultant (IMPELL Corp.) conducted an analysis of the floor 
using SAP computer code and the finite element ~odel (FEM) of the slab. The 
consultant made a realistic assessment of the slab element stiffnesses which 
were included in the global stiffness matrix for the FEM analysis. The seismic 
input consisted of vertical response spectra at 7% damping developed as 
described above in the resolution of item (1). The method used by the licensee 
to compute the vertical response of the floor subjected to a given vertical 
seismic input is acceptable to the staff. 

3.0 CONCLUSION 

Items (1), (2), and (5) 

Based on our review of the responses provided regarding adequacy of seismic 
input, out-of-plane vibrations of Palisades Plant masonry walls, and Palisades 
floor flexibility (SEP Topic III-6), the staff concludes that the procedures and 
analyses used to resolve these issues are consistent with the accepted practice 
for SEP plants and hence are acceptable. However, we require that the two walls 
in the containment structure which were not properly surveyed should be walked 
down during the upcoming outage to verify the appropriateness of the 
licensee's judgment regarding their effects on the attached equipment. 

Items (3) and (4) 

Based on the above evaluation of the information provided by the licensee, the 
staff concludes that the following equipment is seismically qualified to the 
NUREG/CR-1833 response spectra as committed in the licensee's letter of 
January 21, 1987: 

Control Room Panel C-126 
Control Room Panel C-llA 

The items which were qualified include the cabinet structures, cabinet 
anchorages, and device supports. 

The seismic adequacy of control panel C-33, MCC 1 and 2, and Switchgear 
Cabinet 10, including the anchorages of structures and devices housed therein, 
can not be confirmed from the information provided by EQE. The licensee should 
perform a complete reevaluation for these panels and submit the results for 
further staff review or, as an alternative, may choose to address the issue 
through Palisades' implementation of US! A-46, when the Generic Implementation 
Procedure is approved by the staff. The staff will review the adequacy of 
these panels against the NRC approved implementation procedure at that time. 
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to address the issue through Palisades• implementation of USI A-46, when the 
Generic Implementation Procedure is approved by the staff. The staff will 
review the adequacy of these panels against the NRC approved implementation 
procedure at that time. 

Finally, your plan for coupling the resolution of Item (6), cable tray 
evaluation guidelines, to the resolution of USI A-46 is considered acceptable 
by the staff. 

Please contact me regarding the results of your containment walkdown. 
Additionally, inform me of your plans for either resubmitting information for 
review of your control room panels, or including this review along with your 
implementation of USI A-46. 

Enclosure: 
As stated 

cc w/enclosure: 
See next page 
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