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Southern California Edison Company 
P. 0. BOX Boo 

2244 WALNUT GROVE AVENUE 

ROSEMEAD. CALIFORNIA 91770 

K. P. BASKIN 
MANAGER OF NUCLEAR ENGINEERING, February 15, 1981 213)5 

SAFETY, AND LICENSING 

Director, Office of Nuclear Reactor Regulation 
Attention: Mr. Frank Miraglia, Branch Chief 

Licensing Branch No. 3 
U. S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Gentlemen: 

Subject: Docket Nos. 50-361 and 50-362 
San Onofre Nuclear Generating Station 
Units 2 and 3 

Enclosed are sixty-three (63) copies of responses to Equipment 
Qualification Branch questions and comments concerning the seismic 
qualification of equipm-ent, Licensing Open Item No. 6. Enclosure 1 is a list 
of the responses which are included in Enclosure 2.  

Please let me know if you have any questions or need any additional 
information.  

Very truly yours, 

Enclosures 

8122(0



RESPONSE TO QUESTIONS RAISED BY NRC AS SQRT GENERAL CONCERNS FOR SAN ONOFRE 
UNITS 2 & 3 

1. Among the equipment selected for review during the plant visit, it was 
observed that in many cases the test response spectra (TRS) do not 
completely envelope the required response spectra (RRS) at lower fre
quencies. Identify all equipment in this category and provide justifi
cation for the incomplete envelopment for those equipment selected for 
review. Verify that other equipment in the plant having a similar 
problem has been evaluated and describe the procedures used to demonstrate 
that their seismic qualification is adequate.  

Response: 

A generic response to the issue of the condition when the TRS does not 
envelope the RRS at low frequencies is provided in the report "A Formal 
Examination of the Frequency Cut-off Issue on a Preliminary Basis Using 
Response Spectra" by J. Leung of Robert Cloud Associates. A more detailed 
evaluation of the issue is provided in the Wyle Report No. 26321, Review 
of Seismic Qualification Documentation for Certain BOP and NSSS Items for the 
San Onofre Nuclear Generating Station. Copies of both of these reports are 
provided as Attachments A and B to this document.  

Specific responses for NSSS and BOP components are provided as follows: 
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NSSS 
General Approach 

It has been shown elsewhere and generally accepted that if the TRS is 
greater than the RRS for all frequencies above a certain value then the 
maximum response of a structure having all natural frequencies above this 
same value will be greater for the TRS than for the RRS. Thus, the general 
approach used in addressing this concern was to verify that all natural 
frequencies for the subject equipment, including individual internal com
ponents, were indeed well above the lowest frequency at which the TRS 
envelops the RRS.  

To ascertain the natural frequencies of the equipment, including com
ponents, the following procedure was employed. In NSSS numbers la, 2a, 2b, 
2c, 2d, 2e and 2f, the pertinent test report was reviewed and each internal 
component was subjected to a visual and tactile inspection. This procedure 
indicated that only the circuit boards, where present, were of possible 
concern since the remaining internal components either had accelerometers 
attached to them during the structural test or were, in our professional 
opinion, rigid with respect to the associated cutoff frequencies. A detailed 
discussion is provided below for the circuit boards contained in each of 
these components. Finally, in the case of NSSS numbers 1, 16 and 17, indi
vidual procedures were employed which are discussed in subsequent sections 
of this report.  

The structural response data presented earlier in the Qualification 
Summmary of Equipment Sheets and Test Reports is summarized in Table 1.  
Inspection of the data in Table 1 shows that the lowest measured (structural) 
natural frequency of each equipment is more than 2 times the lowest enveloped 
(by test response spectrum (TRS)) frequency of the required response spectrum 
(RRS), with the exception of NSSS 1 and NSSS 16 which are discussed herein 
and found to be acceptable.  

Specific Approach 

a. NSSS 1 - Plant Protection Systems Cabinet 

As shown in Wyle Report 42836-1 in photographs 9 through 35, this item 
was extensively instrumented (30 accelerometers). A low level (approx
imately 0.2g horizontally and 0.1g vertically) biaxial sine sweep was 
then performed from 1 Hz to 33 Hz to establish major resonances in the 
side-to-side/vertical orientation and the front-to-back/vertical 
orientation. The lowest natural frequency was found to be 8.5 Hz in the 
front-to-back/vertical orientation. In our professional opinion, 
because of the detailed response mapping, this experimentally determined 
value is indeed the first cabinet mode and therefore adequate margin 
with respect to the 4.5 Hz cutoff is assured.



TABLE 1 

Structural Frequencies (Hz) TRS > RRS 

Item S/S F/B V Above Test Report 

NSSS 1 11, 32 8.5 Various 10-33 4.5 Hz WYLE 42836-1 

NSSS la 26, 33 32 29 5 Hz WYLE 54406 

NSSS 2a 26 > 40 26 8 Hz WYLE 42915-1 

NSSS 2b > 40 30 30, 32 8 Hz WYLE 42915-1 

NSSS 2c 29, 37 30, 33 26, 30, 34, 38 8 Hz WYLE 42915-1 

NSSS 2d 25, 33, 39 > 40 26, 35, 39 8 Hz WYLE 42915-1 

NSSS 2e > 40 > 40 > 40 2.5 Hz WYLE 43349-1 

NSSS 2f 35 35 35 9 Hz WYLE 54602 

NSSS 16 16 - 33 6, 10, 14-33 31 4 Hz WYLE 54534 

NSSS 17 16 - 33 14 - 33 31 4 Hz WYLE 54534



b. NSSS la - Nuclear Instrument Safety Channels 

An actual circuit board was measured (6.00 inches by 4.00 inches by 
0.062 inches) and weighed (0.3666 pounds). The boundary conditions 
were modeled as clamped on the boundary with plug end attachments 
and free on the remaining boundaries. This model contains appreciable 
conservatism since in actuality, tracks on two sides of the plates 
provide significant stiffness not assumed in the model. Utilizing the 
following References (relevant pages from these texts are included in 
an Attachment C).  

1. Belvins, R.D., "Formulas for Natural Frequency and Mode Shape" 
Van Nostrand Reinhold Company, New York, 1979.  

2. Steinberg, D.S., "Vibration Analysis for Electronic Equipment", 
John Wiley and Sons, New .York, 1973.  

The natural frequency of the circuit board 4as calculated as shown below: 

From Reference 1, page 254 

where 

f11 natural frequency in Hz, FOLOTl 

= numerical factor, FoLoTo 

E = Young's modulus, F'L- 2To 

h = thickness of plate, FoL'To 

a = length of plate, FoL'To 

b = width of plate, FoL'To 

"y = mass per unit ar-a of plate, F'T2L-3 

) = Poisson's ratio, FoLoTo 

For the representative circuit board in NSSS la, F is specified in pounds, 
L in inches and T in seconds.  

E (See Reference 2, page 301) = 2 x 106 F'L2 To 

h = 0.062 FoL'To 

a = 6.00 FoL'To 

b = 4.00 FoL'To 

' (See [2], page 302) = W = 0.366 5 F2L-3 
gab (386) (6) (4) - 9 x 10 FT L 

") (See Reference 2, page 301) = 0.12



ror a/b = 1.5, from [Referencel], page 254, Case 3, 
= 3.48 

Hence 

[2( 3.48 (2 x 106) (0.062)2 0.5 

1 2(3.14) (6.00) 2 12 (3.95 x 10-5 [1 - (.12)2 

f= 15.5 Hertz 

This better than 3 to 1 margin between the actual and cutoff frequencies 

eliminates the circuit boards as possible internal components 
subject to 

resonance effects in the region below 5 Hz.  

c. NSSS 2a - CPC Mass Storage Unit 

The function of the Mass Storage Unit is for initial startup and troubleshootinq 

the CPC. During the normal operation of the CPC, the Mass Storage Unit 

is not used or powered. Therefore, this item is not safety related in 

its operation. The only other hazard of this unit during a seismic event 

would be a physical separation of the components of the structure striking 

and damaging safety related equipment. T.his requirement was satisfied since 

the structural integrity of the Mass Storage Unit was maintained during 

testing. Based on this evidence, it is our professional opinion that the 

CPC Mass Storage unit is not safety related and should be 
considered 

qualified.  

d. NSSS 2b - Central Processing Unit 

Several circuit boards were instrumented by attaching an 
accelerometer to a 

two channel storage oscilloscope supplemented with a charge amplifier 
and 

a high-low filter. The boards were then plucked to determine their 
natural 

frequencies. The frequencies found from the oscilloscope traces 
were .  

40 Hz + 1 Hz (photographs are provided for inspection). These values are 

well above the cutoff of 8 Hz. Additional previously determined experimental 

support (See Wyle Report 42915-1) for the design adequacy of items NSSS 2b, 

c, d and f is that sine beat single frequency testing was 
conducted at 

frequencies below 8 Hz where complete envelopment 
of the RRS by the TRS was 

not possible in the high frequency.range. In all cases, this testing 

demonstrated the conservation of the cutoff frequency of 8 Hz 
since sub

stantial envelopment at high frequencies was achieved at 
these lower frequencies.  

e. NSSS 2c - CPC MACS Chassis 

The same test procedure as used for NSSS 2b was employed with resulting 

natural frequencies of 20 Hz + 1 Hz. This eliminates any concern since this 

provides a better than 2 to 1 margin over the cutoff frequency of 8 Hz.  

f. NSSS 2d - CPC Power Supply 

This item contains no large circuit board (i.e., greater than 3" x 4") which 

as stated in the General Approach, eliminated the need for detailed information.



g. NSSS e CA Position Isolation A 

Actual circuit boards representative of the 12 boards mounted in tracks 

alon tw edes ere ubjcte touninstrumented pluck tests and, because along two edges were subjecte trakh aua rqece were 
of the tightness of the mounting tracks, the natural frequencies wer 

clearly higher than the circuit boards in NSSS 2b. This indicates natural 

frequencies in excess of 40 Hz and 
eliminates any concern about the 

cutoff 

frequency of 2 Hz. This item also contains two additional 
circuit boards 

which are secured by 5 bolts (one at each corner and one in the center).  

This mounting insures that the response 
of these boards is not design 

limiting.  

h. NSSS 2f -RCP SSSS Signal Processor 

Three types of components are containedin this unit. They are a power 

supply, regulator boards and- pulse 
shaper boards. The rigidity of the 

power supply and its mounting eliminates it as an item 
of concern. An 

actual regulator board was measured (7.125 
inches by 5.25 inches by 0.062 

inches) and weighed (0.220 pounds). The boundary conditions 
were con

ervatively modeled as two opposite edges simply 
supported (ends attached 

with screws) and tWo edges free. From Reference 1 (See MSSS la) the 

natural frequency is calculated as shown below: 

Take F = pounds, L = inches, T = seconds and set 

E = 2 x 106 F'L-2To 

h = 0.062 FoL'To 

a = 7.125 FoL'To 

b = 5.25 FoL'To 

= .220 -= 1.52 x 10-3 F'T2L-3 

(7386) (7.125) (5.2_5) 

= 0.12 

For a/b = 1.36, from [Reference 1] Case 5, page 254, = 9.56.  

This value of r t conservative since it corresponds 
to a/b n1.50 

and thus is smaller than the untabulated 
value for a/b = 1.36. Hence 

9.56 [ (2 x 1 06_) 0.062) 3I-- -

12(3.14) -J7-5(.2) 2(3.14) (7.125) L 12 (1.52 x 10 ) 1 -(.2)] 

fl= 48.83 Hz 

This better than 5 to 1 margin between the actual and cutoff frequencies 

eliminates the curcuit boards as 
possible internal components subject to 

resonance effects in the region below the cutoff frequency of 
9 Hz.  

The other circuit board in this 
unit is the.pulse shaper whi ch is 

identical 

in size, but slightly heavier (0.231 pounds) than the regulator board 

(0.220 pounds). This additional weight has negligible effect since 
the 

corresponding calculated natural frequency using previously indicated 

techniques is 41.46 Hz.



i. NSSS 16 - Excore Detector 

As mentioned in the General Approach, the 6 Hz frequency measured in the 

F/B response does not provide adequate margin with respect to the 
cutoff 

frequency of 4 Hz. This is a result of the geometry of the specimen 
tested. The actual field installation, as explained below, has a much 

higher F/B response which does provide the needed margin.  

First, with reference to Wyle Report 54534, it should 
be noted that 

accelerometer number 5 was mounted internally during 
the test as shown on 

page 65 and not externally as shown on page 57. Inspection of drawings 

disclosed that with exception of the 1 inch by 1 1/2 inch aluminum tube 

attached to the bottom of the detector assembly, the remaining 
components 

are essentially rigid. The length of this tube was 36 inches with 

accelerometer number 6 mounted at the end not adjacent 
to the detector 

assembly (See page 12 of Wyle Report 54534).  

From Reference [1] (See NSSS la), page 108, the natural frequency of the 

cantilevered tube is 

2 0.5 
f = (0.56/L ) (EI/m) 

where 

L = length of the beam, FoL'To 
-2 

E = Young's modulus, F'L To 

I = area moment of inertia, FOL
4To 

M = mass per unit length of beam, F'T
2 L 2 

However, in the actual field installation, this tube, 
subject to the same 

boundary conditions, was reduced in length to only 6 inches. 
Inspection 

of the above formula indicates that the natural frequency of the field 

installation is 36 times greater. The natural frequency of the tube tested 

was 6 Hz and, therefore, the corresponding frequency of the 
actual hardware 

is 216 Hz. Clearly, this tube is not design limiting since the cutoff 

frequency is 4 Hz.  

3. NSSS 17 - Excore Preamplifier 

The excore preamplifier contains two separate components 
designated as the 

upper and lower units. The lower unit contains a circuit board 7.3 inches 

by 4.5 inches by 0.062 inches. Inspection of drawings indicated that the 

appropriate boundary conditions for this board are clamped along the long 

edges and free on the shorter side. The weight of the board was estimated 

as 0.220 pounds because of its similarity to the regulator board in Item 8 

RCP5SSS Signal Processor.  

From Reference 1 (See NSSS la), the natural frequency is calculated as follows: 

Take F = pounds, L = inches, T = seconds and set 

E = 2 x 106 F'L-2To 

H = 0.062 Fol'To



a = 4.5 FoL'To 

b = 7.3 FoL'To 
= 0.220 1.74 x 10- 5F'T2L-3 

386(4.5) (7.3) 

1) = 0.12 

For a/b = 0.62, from Reference 1, Case 8, page 256 - 22.31. This 

value is conservative since it corresponds to a/b = 0.67 and thus is 

smaller than the untabulated value for a/b = 0.62. Hence 

= 22.31 ( 0i (0.0(2.)3  0.5 

12 (3.14) (4.5)J2 12. (1.74 x 10- 5) [1 - (.12) 2 0 
fy = 266 Hz 

This high frequency demonstrates that the circuit board can be considered 

rigid. It should be noted that the presence of a ground strap support 
in the center of the plate has an additional stiffening effect not 
considered in the analysis.  

The upper unit contains a circuit board of the same dimensions and mounting 
as the lower unit, but is of lighter weight and therefore has a higher 
natural frequency.



O BOP 
For BOP supplied equipment, the cases where the TRS do not envelope the 

RRS at all frequencies are limited to the low frequency region of the 

response spectra (i.e., f < 4 Hz). In all such cases, the minimum 

system natural frequency is at least 60 percent above the identified 
cutoff frequency. Therefore, the actual test conditions adequately 
bound the specified seismic environment (RRS) with ample margin in the 

frequency range of concern to the equipment in question. For a more 

detailed itemization of this condition for BOP supplied equipment, please 

refer to Section 5 of Attachment B.
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ANALYSIS REPORT 
26321 REPORT NO.  

ND26321 
SCIENTIFIC SERVICES & SYSTEMS GROUP OUR JOB NO.  *oW YL LA O A R _ WESTERN OPERATIONS, NORCO FACIUTY 

CONTRACT N/A 

YOUR P. . NO. 51709902 

SOUTHERN CALIFORNIA EDISON.  
P. O. Box 800 
Rosemead, CA 91770 14-Page Report 

DATE 23 September 1980 

REVIEW 

OF 

SEISMIC QUALIFICATION DOCUMENTATION 

FOR 

CERTAIN BOP AND NSSS ITEMS FESSi 

FOR THE S 

SAN ONOFRE NUCLEAR GENERATING STATION 

No. 12157 rn 

DYNAMICS DEPARTMENT 
STATE OF CALIFORNIA } 
COUNTY OF RIVERSIDE s 

Ray C. Myrick being duty sworn, PROJECT 
deposes and says: That the information contained in this report is the result of ENG NEER 
complete and carefully cond ed tests and is to the best of his knowledge true 
and correct in all respect0 
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0 

1.0 SUMMARY 

The documentation for 14 Balance of Plant (BOP) and 28 

Nuclear Steam Supply System (NSSS) items has been reviewed 

for the adequacy of the seismic qualification. The review 

to date has found the documentation for all 14 of the BOP 

items to be satisfactory. The documentation for 7 of the 

NSSS items is not yet complete. The documentation for the 

other 21 items has been found to be satisfactory.  

2.0 REFERENCES 

2.1 Southern California Edison Purchase Order #S1709902, Change 

Order No. 2, dated 3-18-80.  

2.2 IEEE 344-1975: Recommended Practices for Seismic Qualification 

of Class 1E Equipment for Nuclear Power Generating Stations.  

2.3 Qualification summary of equipment sheets for all listed items.  

II0
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3.0 GENERAL APPROACH 

The Required Response Spectra (RRS) for the San Onofre Nuclear 

Generating Station (SONGS) require relatively high acceleration 

levels at low frequencies. These high levels, and corresponding 
high displacements, have exceeded test lab capabilities in many 
cases, with the result that the Test Response Spectra (TRS) did 
not envelop the RRS at the lowest frequencies.  

It is generally accepted that such a deviation is acceptable, 
when it can be demonstrated that the test item includes no 

resonances at the low frequencies. Paragraph 6.6.3.1 of Refer

ence 2.2 states "For assemblies or devices where the dynamic 
response results from numerous interacting modes, the shake

table input excitation must be adjusted such that the TRS 

envelops the RRS over a frequency range which includes all 
natural frequencies of the equipment up to 33 Hz." 

Further, the next version of Reference 2.2 is expected to explic
itly address the low frequency cut-off situation. A draft wording 
for the next version states "RRS's occasionally require high 
acceleration levels at the lowest frequencies which require 

very high.displacement capability. In those cases where any 
resonances at or below 5 Hz can be clearly shown, it is required 
to'envelop the RRS only above 70% of the lowest resonance fre
quency or above 3.5 Hz, whichever is lower. A higher cut-off 

frequency can be justified when it can be demonstrated that the 

lowest resonance frequency is correspondingly higher." 

For this project it is considered acceptable for the TRS to 

envelop the RRS above 70% of the lowest resonance frequency.  

4.0 SPECIFIC APPROACH 

For each item of equipment designated by SCE (the list is included 
in the Appendix), a review of the test documentation was performed 
as follows: 

a. The enveloping of the RRS by the TRS was checked.  

b. For some cases, the source and validity of the RRS was 
reviewed.  

c. The lowest resonance frequency was determined.
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4.0 (Cont'd.) 

d. The location of accelerometers for response measurement 

was checked for adequate detection of resonances.  

e. For some cases, the adequacy of the test procedure was 

reviewed.  

These items plus a general review of the documentation led to 

a judgment as to the adequacy of the qualification program and 

the documentation thereon.  

5.0 REVIEW OF BALANCE OF PLANT ITEMS 

The following presents the pertinent comments on each of the 

Balance of Plant (BOP) items: 

5.1 BOP 2 - 480 Volt Motor Control Center 

The TRS enveloped the RRS above 2.5 Hz. Wyle report 43220-1 

checked. The accelerometer locations are acceptable. The 

lowest resonance frequency was 4 Hz in the F-B direction.  

The test program is acceptable.  

5.2 BOP 3 - 125 VDC Distribution Switchboard 

The TRS enveloped the RRS above 3 Hz. Wyle report 58026 checked.  

The lowest resonance frequency was 15 Hz in the side-side direc

tion. The accelerometer locations are acceptable.  

The test program is acceptable.  

5.3 BOP 4 - 600 V Electrical Penetration Assembly 

The outboard termination box must maintain structural integrity 

only. The lowest resonance frequency indicated was 18 Hz which 

is above any significant amplification in the RRS which would 

jeopardize the structural integrity of the box.  

The terminal straps were adequately tested.  

The modules were adequately tested.
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5.3 (Cont'd.) 

The analysis of the other components adequately shows struc
tural integrity which is all that. is required for operability.  

This analysis/test program is acceptable.  

5.4 BOP 5 - 125 V Batteries 

The TRS enveloped the RRS above approximately 3 Hz. The lowest 
resonance frequency was approximately 8 Hz. Wyle report 44426-1 
was checked. The accelerometer locations are acceptable.  

The test program is acceptable.  

5.5 BOP 6 - Battery Charger 

Model ARR130K400 was tested per Wyle report 43330-1. ARR130K300 
is being qualified by similarity. A review by Bechtel shows that 
the two cabinets are structurally similar.  

For the tested unit, the TRS enveloped the RRS above 4 Hz.  

Wyle report 43330-1 checked. The lowest resonance frequency was 
8 Hz. The accelerometer locations are acceptable.  

The test program is acceptable.  

5.6 BOP 7 - Main Control Panel 

The TRS enveloped the RRS above 4 Hz. The test program included 
both single section testing and in-situ testing.  

The lowest resonance frequency was 17.5 Hz. The accelerometer 
locations were acceptable.  

The test program is acceptable.  

5.7 BOP 8 - Inverters 

The TRS enveloped the RRS above 2.5 Hz. Wyle report 58145 checked.  
The lowest frequency was 13 Hz. The accelerometer locations are 
acceptable.  

The test program is acceptable.
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5.8 BOP 9 - Remote Shutdown Panel 

Panel 2CR-62 was tested.  

Panel 2L-42 is being qualified by similarity.  

The TRS enveloped the RRS above 3.5 Hz.  

Wyle report 54498 checked. The lowest resonance frequency 
was 18 Hz. The accelerometer locations are acceptable.  

The test program is acceptable.  

5.9 BOP 10 - Transmitters 

Test was single frequency and single axis. But test levels 
were high enough to envelop, with considerable margin, the 
required levels at frequencies above 2 Hz.  

The lowest resonance frequency was 3.5 Hz.  

The test program is acceptable.  

5.10 BOP 15 - Solenoid Valves 

The TRS enveloped the RRS above 4 Hz.  

The lowest resonance frequency was above 33 Hz.  

The test program is acceptable.  

5.11 BOP 17 - Control Valve 

The TRS enveloped the RRS above 3 Hz.  

The lowest resonance frequency was 19 Hz.  

The test program is acceptable.  

5.12 BOP 18 - Control Valve 

The TRS enveloped the RRS above 2.5 Hz.  

Wyle report 44242-1 checked. The lowest frequency was 13 Hz.  
The accelerometer locations are acceptable.  

The test program is acceptable.
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5.13 BOP 19 - Control Valve 

The TRS enveloped the RRS above 3 Hz. Wyle report 58171-2 
was checked. The lowest resonance frequency was above 33 Hz.  

The test program is acceptable.  

5.14 BOP 21 - Relief Valve 

Crosby reports 3718 and 3719 and engineering calculations 
EC 187 and 276 were reviewed.  

The resonance frequency determination was performed adequately, 
with the lowest resonance frequency being 34 Hz.  

The seismic test and the operability were performed in an 
acceptable manner.  

6.0 REVIEW OF NSSS ITEMS 

The following presents the pertinent comments on each of the 
NSSS items.  

6.1 NSSS 1 - Plant Protection System Cabinet 

The TRS enveloped the RRS above 4.5 Hz.  

Wyle report 42836-1 was checked. The lowest resonance frequency 
was 8.5 Hz. The accelerometer locations are acceptable.  

The test program is acceptable.  

6.2 NSSS la - Nuclear Instrument Safety Channels 

The TRS enveloped the RRS above 5 Hz. Wyle report 54406 was 
checked. The lowest resonance frequency was 26 Hz. The accel
erometer locations were acceptable.  

The test program was acceptable.  

6.3 NSSS 2 - Auxiliary Protective Cabinet 

Wyle report 43482 was reviewed. This test program is acceptable.  
The item is included here as a reference for the following items 
2a through 2g.
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6.4 NSSS 2a - CPC Mass Storage Unit 

The TRS enveloped the RRS above 8 Hz, except in the F-B 
direction at 25 Hz. At 25 Hz the TRS was 12% below the RRS; 
however, the adjacent analysis points at 20 and 32 Hz each 
exceeded the RRS by over 200%. The lowest resonance frequency 
was above 30 Hz in the F-B direction. The accelerometer loca
tions were acceptable.  

The test program is acceptable.  

6.5 NSSS 2b - CPC CPU 

Same as 2a.  

6.6 NSSS 2c - CP MACS Chassis 

Same as 2a.  

6.7 NSSS 2d - CPC Power Supply 

Same as 2a.  

6.8 NSSS 2e - CEA Position Isolation Assembly 

The TRS enveloped the RRS above 2.5 Hz.  

Wyle report 43349-1 was checked. The lowest resonance frequency 
was greater than 40 Hz. The accelerometer locations are acceptable.  

The test program is acceptable.  

6.9 NSSS 2f - RCP SSSS Signal Processor 

Review incomplete.  

6.10 NSSS 2g - In-Core Amplifier 

Review incomplete.  

6.11 NSSS 3 - Reactor Trip Switchgear Cabinet 

The TRS enveloped the RRS above 5 Hz. Wyle report 42835-1 was 
checked. The lowest resonance frequency was 12 Hz. The accler
ometer locations.are acceptable.  

The test program is acceptable.
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6.12 NSSS 4 - ESFAS Auxiliary Relay Cabinet 

The TRS enveloped the RRS above 5 Hz.  

Wyle report 52913-1 was checked. The lowest resonance frequency 

was 9.5 Hz. The accelerometer locations are acceptable.  

The test program is acceptable.  

6.13 NSSS 5 - Process Instrument Rack 

Foxboro report T-1025, Rev. 1 was reviewed. Sine beat tests at 
1 and 2 g's were performed with dummy components. Response mea
surements were taken to provide data for component tests.  

The test program is acceptable.  

6.14 NSSS 5a - Current to Voltage Converter 

Foxboro report 75-113 was reviewed. The sine beat tests were 
applied at levels high enough to envelop, with considerable 

margin, the-required levels as determined during test of NSSS 5.  

The-test program is acceptable.  

6.15 NSSS 5b - 51 

Same review as for Item Sa.  

6.16 NSSS 5m - Temperature Transmitter 

This is a small unit with no resonances below 35 Hz. The TRS 
exceeds the input levels from the test of Item 5 by a comfortable 
margin above 3 Hz.  

The test program is acceptable.  

6.17 NSSS 6 - Vital Bus Power Supply 

Wyle report 43474 was reviewed. The TRS envelops the RRS above 
3 Hz. The lowest resonance frequency was 12.5 Hz. The acceler
ometer locations are acceptable.  

The test program is acceptable.
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6.18 NSSS 7 - CPC Operators Module 

Wyle report 43130-1 was checked. The lowest resonance frequency 
was 24 Hz. The sine beat tests were performed at enough frequencies 

and a high enough level to comfortably envelop the control panel 
levels.  

The test program is acceptable.  

6.19 NSSS 8 - PPS Remote Control Module 

The TRS enveloped the floor RRS by a wide margin above 2 Hz. Wyle 
report 43386-1 was checked. The lowest resonance frequency was 
above 20 Hz. The accelerometer locations are acceptable.  

6.20 NSSS 10 - Indicating Controller 

Review incomplete.  

6.21 NSSS 12-1 and 12-2 - Temperature Sensors 

Small sensor inside of deep well. Sine dwell tests were performed 

at several frequencies. The test levels were well. above required 

levels.  

The test program is acceptable.  

6.22 NSSS 15-1 - Pulse Transmitter and 15-2 Proximity Probe 

Wyle report .54602 was checked. The 16 Hz sine beat TRS envelops 
the RRS above 13 Hz. The lowest resonance frequency was 30 Hz.  

The test program is acceptable.  

6.23 NSSS 16 - Detector 

Review incomplete.  

6.24 NSSS 17 - Preamplifier/Filter 

Review incomplete.  

6.25 NSSS 18 - CEDM Transmitter 

The TRS enveloped the RRS above 2.25 Hz. The lowest resonance 

frequency of the CEDM was 3.5 Hz.  

The test program is acceptable.
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6.26 NSSS 21 - Isolation Detector 

Review incomplete.  

6.27 NSSS 22 - Isolation Transmitter 

Review incomplete.  

6.28 NSSS 25 - Charging Pump 

The lowest resonance frequency found was above 35 Hz. Sine 
dwells at 1.5 g were applied at four frequencies. Nozzle loads 

were applied and the pump was operated during and after. the sine 
dwells.  

The test program is acceptable.
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8OP Equipment on SONGS 2&3 SQRT Audit List 
Not Seismically Excited at Qualifying Levels 

in all of 1-33 Hz Spectrum 

Natural Cut Off 

Item No. System Component Frequencies(Hz) Frequency(Hz) 

2 480v MCC Switchgear 7 - 32 4 
3 125v VOC Switchboard No Report 1.25 
4 600v Penetration 680# 18 and Above 5 
5 125v Batteries Cells and Rack No Report 
6 Battery Charger Cabinet&Equip. 8 - 23 4 
7 Main Control Panel Cubicles 7.8 & 17.5 2 
8 Motor Operated Valve 

Inverter Cabinet 13, 28, 29 & 35 1.2 
9 Remote-Shutdown Panel Cubicle 17.8, 28.6 & 29.4 2 

10 Transmitter 25# Unit 3.5, 14 & 35 1.2 
15 2HV-0352 Solenoid Valves 21# Unit Higher than 33 3.5 
17 2HV-4712 Control Valve 340# Unit 19.5, 26 & 57 2.5 
18 2HV-9300 Control Valve 2840# Unit 13, 17, 29 2.5 
19 2HV-4714 Control Valve 1500# Unit Higher than 52 2.7 
21 2PSV-8401 Relief Valve 

(No Stack) 1550# Unit 34, 36 Sine Dwell only 
at 28, 32 & 35 

II@
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SQRT Audit List Items 
Supplied by CE 

Not Seismically Excited at Required Levels 
from 1 to 33 Hz 

Natural Cut Off 
Item No. System Component Frequencies(Hz) Frequency(Hz) 

1 Plant Protection System Cabinets 8.5 to 33 4.5 
la Nuclear Instrument Chassis 26 to 33 4 
2 Auxiliary Protective Cabinet 
2a CPC Mass Storage Unit Chassis 26 6-7 
2b CPC Central Processing Unit Chassis 30 to 40 8 
2c CPC MACS Chassis 26 to 38 8 
2d CPC Power Supply Chassis 25 to 40 8 
2e CEA Position Isolation Assy. Chassis Higher than 40 2.5 
2f RCP SSSS Signal Processor Chassis 35 12 
2g In Core Amplifier Panel No Report 
3 Reactor Trip Switchgear ,Cabinet 12 to 30 4 
4 ESFAS Aux. Relay Cabinets --- 9.5 to 39 4 
5 Process Instrumentation Rack Cabinet 10 to 35 Only at resonance 
5m Temperature Transmitter Module Higher than 35 2Hz 
6 Vital Bus Power Supply Cabinet . 12.5 to 20 Between 3 & 9 Hz 
7 CPC Operators Console Module 10 to 35 Hz Test only at Nat.  

Freq.  
8 PPS Remote Control Module Drawer Not Known 2Hz 

10 Controller, Indicating Module Not Known No Test Data 
12-1 Temperature Sensor Narrow RTD 20, 25, 33, 44 Continuous Sine at 

Resonance Only 
12-2 Temperature Sensor Narrow RTD 20, 25, 33, 44 Continuous Sine at 

Resonance Only 
15-1 RCP SSSS Pulse Transmitter Module 30 12Hz 
15-2 Prox. Probe & Connector 2 oz. Probe Not Measured' 12Hz 
16 Nuclear Instrument Detector 155# Cylinder 6 to 33 * 4Hz 
17 Nuclear Instrument Preamp. Module 14 to 33 4Hz 
18 CEDM Reed Switch Position 

Transmitter 15# Tube Higher than 33 Hz 15 Hz Vert.  
21 Containment Purge Isolation 

Detector 10i Module No Report No Report 
22 Containment Purge Isolation 

Transmitter 20# Unit No Report No Report 
25 Charging Pump 8400# Higher than 35 Hz Tests Only at 

2.5, 10, 20 & 30
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254 FORMULAS FOR NATURAL FREQUENCY AND MODE SHAPE 

Table 11-4. Rectangular Plates. (Continued) 

31/2 
Natural Frequency (hertz), fiEh 2 i=1,2,3...; j=1,2,3...  

j 2Tra Li2y(1 - v ) 
2 

Description I and (ij) 

3. Claryped-Free-Free-Free 
a Mode Sequence 

F b .1 2 3 4 5 6 

0.40 3.511 4.786 8.115 13.83 21.64 23.73 
(11) (12) (13) (14) (21) (22) 

C b 2/3 3.502 6.406 14.54 22.04 26.07 31.62 
(1-) (12) (13) (21) (22) (14) 

1.0 3.492 8.525 21.43 27.33 31.11 54.44 
(11) (12) (21) (13) (22) (23) 

1.5 3.477 11.68 21.62 39.49 53.88 61.99 
(11) (12) (21) (22) (13) (31) a.  

2.5 3.456 17.99 21.56 57.46 60.58 106.5 
(11) (12) (21) (22) (31) (32) 

v 0.3 

4. Simply Supported-Free
Free-Simply Supported Mode Shape b 1 2 3 5 5 

0.4 1.320 4.743 10.36 15.87 18.93 20.17 
(11) (12) (13) (21) (14) (22) 

F b 2/3 2.234 9.575 16.76 24.66 27.0b 44.17 
(11) (12) (21) (13) (22) (23) 

1.0 3.369 17.41 19.37 38.29 51.32 53.74 
(11) (12) (21) (22) (13) (31) 

S 1.5 5.026 21.54 37.72 55.49 60.88 99.39 
(11) (21) (12) (31) (22) (32) 

a 
2.5 8.251 29.65 64.76. 99.21 118.3 126.1 

(11) (21) (31) (12) (41) (22) 

v .0.3 

5. Simply Supported-Free- Mode Sequence 
Simply Supported-Free b 1 2 3 4 5 6 

0.4 9.760 11.04 15.06 21.71 31.18 39.24 

(11) (12) (13) (14) (15) (21) 

2/3 9.698 12.98 22.93 39.11 40.36 42.69 

S S b (11) (12) (13) (21) (14) (22) 

1.0 9.631 16.14 36.73 38.95 46.74 70.74 
(11) (12) (13) (21) (22) (23) 

1.5 9.558 21.62 38.72 54.84 65.79 87.63 
(11) (12) (21) (22) (13) (31) 

a 2.5 9.484 33.62 38.36 75.20 86.97 130.4 
(11) (12) (21) (22) (31) (32) 

v * 0.3 

'K .: * .. *. . .* .*** .** * ** .*** ** * * *- ** ** ** * * **
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Table 11-4. Pectangular Plates. (Continued) 

f Eh * i 2,3... J.1,2,3...  
Natural Frequency (hertz), - r 2i,. j-?, 3v 

28 
12and (ij) 

Description 13 

6. Clamped-Free -Simply Mode Sequence 

Supported-Free 1a 

0.4 15.38 16.37 19.66 25.55 34.51 46.44 

(11) (12) (13) (14) (15) (16) 

2/3 15.34 17.95 26.73 43.19 49.84 53.01 

C ..
(11) (12)- (13) (14) (21) (22) 

115.29 20.67 39.78 49. 73 56.62 77.37 
.0(11) (12) (13) (21) (22) (1)I 

1.5 15.22 25.71 49.55 64.01 68.13 103.7 

F(11) (12) (21) (22) (13) (31) 

a -2.5 15.13 37.29 49.23 83.33 103.1 143.7 

(11) (12) (21) (22) (31) (32) 

v = 0.3 

7. Clampd-Free Free-Simply 
Mode Sequence 

Supported 
1 2 3 5 6 

0.4 3.854 6.420 11.58 19.77 22.52 26.02 

(11) (12) (13) (14) (21) (22) 

- 2/3 4.425 10.91 22.96 25.70 32.43 48.t7 

F b (11) (12) (21) (13) (22) (23) 

1.0 5.364 19.17 24.77 43.19 53.00 64.05 

(11) (12) (21) (22) (13) (31) 

1.5 6.931 27.29 38.59 64.25 67.47 108.0 

S(11) (21) (12) (22) (31) (32) 

2.5 10.10 35.16 74.99 99 93 127.7 135.5 

(11) (21) (31) (12) (22) (41) 

v =0.3 

8. Clamped-Free - Clamped-Free Mode Sequence 

F _Tb 1 2 3 4 5 6 

0.4 22.35 23.09 25.67 30.63 38.69 49.86 

(11) (12) (13) (14) (15) (16) 

2/3 22.31 24.31 31.70 46.82 61.57 64.34 

(11) (12) (13) (14) (21) (22) 

1.0 22.27 26.53 43.66 61.47 67.55 79.90 

(11) (12) (13) (21) (22) (14) 

1.5 22.21 30.90 61.30 70.96 74.26 118.3 

a (11) (12) (21) (13) (22) (23) 

2.5 22.13 41.69 61.30 92.38 119.9 157.8 

(11) (12) (21) (22) (31) (32) 

- 0.3
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W I Table 8-1. Single-Span Beams.  

4 Notation: x = distance along span of beam; m =mass per unit length of beam; 
E =modulus of elasticity; 

I=area moment of inertia of beam about neutral axis (Table 5-1); L =span of beam; 
see Table 3-1 for consistent sets of units 

t 'A, 2...  

k iDscitin1-1,2.3... Mode Shape. T 

1. free-Free *4.73004074 AX X. z 0.982502215 
i'~ ii __________________________7.S5320462 cosh i +O co I.0771 

1 0.9956078 L. L 0.999966450 
14 371615000001450 

L . 1 1 2 6 5, ( . n " ' + 
(7271 9 + I J>5 L L 1.0 for i's 

(21 . l~; 1> \ LSee Ref. 8-2 

. 2. Ftee-SIding 2.36502037 AX1 A x 0.982502207 
5.49780392 Cosh Li +a cos 0.999966450 
8.63937983 L L 0.999999933 

j 11.20972.5 0.999999993 
14.92256510 0iSn 1 099999993 

3. Clamped-Free 1.87510407 A 1. A 0.734095514 
4.6909113 cosh - o I %e ~ . 10181.67319 
7.85475744 L L 0.999224497 
10.99554073 1.000033553 
14.13716839 - 2 -- sn__ 0.999998550 

AL...(21 - ), 1>5 01 z1 .0; t>5 
V See Ref. 8-2 

4 Free-pinned 3.92660231 Ak. 
x  

x1000777304 
____________________7.06859215 cosh I cos 1.000001445 

10.21017612 L .000000o%10 

x L...~ 3.351 b878 I' .00000000 
164364 - 541 * .I0'0000w00 

L(41+ 1)2; 1"5 L L L, 1.0; L>5 

1. Pinned-Pnnsed ii lx 
sin 

6. Cla.ped-Pinned 3.92660231 Az .000777304 
0685827 5 cosh 2 CS-.0000014 5 
0.2 0 7612 L1.000040000 

13.35176878 1 0000000 
16.49336143 1 t6 - 1000000000 

a I--~K (414. 1>5 L 1. .0I' 

d .85320;;62 cosh. -L - -o i 1*00077751 

.995679 L L. 0:9999664501 
11.2767974 AY .9999 

24.9226520 ~ ( ix~ i .1...) 0.919999931 

L --- L
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The centroid of the T section is at 

.AEZ 0.1244 x 10 
Z = = 0.142 in.  

AE 0.875 x 10 

The bending stiffness of the T section is 

El= Eo+AEc"2 5.450X IW +10.68X 1P 

.El 16.13X 101 lb in.! (6.89) 

The bending stiffncss of the circuit board along the X axis, with the 
ribs, is 

. El DJ (6.90) 

where El 16.13 x I0P lb in.2 (see Eq. 6.89) 

d 3.5 in. (see Fig. 6.26) 2 

Substituting into the above equation 

16. 13 x I W Dx 1w=4610 lbin. (6.91) 
3.5 

The bending stiffness along the Y axis will be approximately the same 
as the epoxy board: 

D = E- ) (6.92) 
' 12(10 e 

where E 2 x 10" lb/in. G- 10 epoxy fiberglass 
h 0.062 in. circuit board thickness 
L= 0.12 Poisson's ratio 

z 

0.040 Rigid 0.38= L 
Steel rib nterface 

0.0621 3.5 Epoxy board 

FIGURE 6.27. Dimensions for a rib section soldered 
to a circuit board.  

POO OMR22M L
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302 . PRINTEDCIRCUIT BOARDS AND FLAT PLAtoS 

Substituting into the abcve equation: 

(2 X 10)(0.062) 402b in. (6.93) D1.- - '1-40. bi.(.3 
12[1 - (0.12)J 

- The torsional stiffness can be determined by considering a unit board 
width along with one rib (Fig. 6.27). The subscripts c and r refer to the 
epoxy board and to the rib, respectively.  

GJr Dxr= GeJ.+ 2 (6.94) 

where G, = 0.90 x 10 lb/in.2 shear modulus, epoxy fiberglass 

J.= P / unit torsional stiffness, epoxy fiberglass 
J.= I (0.062) = 79.3 x 10-6 in.' 

G,= 12 X 101 lb/in.3 shear modulus, steel rib 
J = 3 LP torsional stiffness, steel rib 

Jr = (0.38) (0.040) = 8.10 X 10- in.' 
b 

d=-= 3.5 in. rib spacing (see Fig. 6.26) 

Substituting into the above equation 

e (12 x 106G) (8.10-X 10-6) 
D~r=(0.90 x 10,) (79.3 x 10-1) + 

2 (3.5) 
D~r=85.3 Ib in. (6.95) 

With the addition of the two steel ribs, the circuit-board weight will 
increase to about 1.06 lb. The mass per unit area will then be: 

- mass IV 1.06 
area gab (386) (8.0) (7.0) 

p = 0.490 x 10-1 lb sec2/in. 3  (6.96) 

The natural frequency of the circuit board with the two ribs can be 
determined by substituting Eqs. 6.91, 6.93, 6.95, and 6.96 into Eq. 6.88.  

T 1 [4610 4(5.3) 40.2 u1 
20.490x 10-- (8.0)1 (8.0)0(7.0) (7.0)j 

J=251 Hz (6.97) 

It would appear from Eq. 6.97 that the natural frequency of the circuit 
board with two ribs will be about 251 Hz. However, since the center sec
tion of the circuit board, between the ribs, is only 0.062 in. thick, as shown 
in Fig. 6.26, it may be possible for this section to develop a resonaince 

*r*rT 7._ 7- 7
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PHOTOGRAPHS - RESULTS OF INSITU TESTING 

CPC CPU (NSSS 2b) 

CPC MACS (NSSS 2c)
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FOUR 00BM&E



- B2 

CIRCUIT BOARD NUMBER 2 

CPU 
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CIRCUIT BOARD NUMBER 3 

CPU 
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CIRCUIT BOARD NUMBER 1 

CPC MACS CHASSIS 

1 DIVISION=50 MILLISECONDS



- B5 

CIRCUIT BOARD NUMBER 2 

CPC MACS CHASSIS 

1 DIVISION=50 MILLISECONDS



- B6 

CIRCUIT BOARD NUMBER 3 

CPC MACS CHASSIS 

1 DIVISION=50 MILLISECONDS



2. Provide justification for equipment qualification which used a single 

frequency TRS to envelope a multifrequency RRS (e.g., NSSS 2, Auxiliary 

Protective cabinet).  

Response 

It was interpreted that this concern was applicable to the equipment quali

fication tests for NSSS items 2a, 2b, 2c, 2d and 2f located in the Auxiliary 

Protective cabinet. Justification for the adequacy of NSSS 2a on the basis 

of it not being safety related is presented in the response to item 1 of 

the SORT Audit General Concerns.  

As part of the qualification testing, this equipment was subjected to 
seven 

series of full level biaxial (horizontal and vertical) sine beat tests for 

each of the two horizontal directions. All natural frequencies for this 

equipment were determined from the tests to be greater than 25 Hz.  

The justification for the acceptability of the qualification tests for this 

equipment is based on the following two reasons: 

1. Although sine beat test excitation is theoretically single frequency 

excitation, the actual applied excitation for these tests contained 

multifrequency components which enveloped the RRS as a result of 

test table and fixture noise. This is shown in the actual TRS plots.  

2. The RRS for this equipment contains multi-frequency components which 

* were artificially and over-conservatively introduced by the tests for 

the Auxiliary Protective Cabinet. These RRS were derived from random 

multi-frequency tests of the Auxiliary Protective Cabinet presented in 

Wyle Laboratories Test Report 43482-1 dated April 18, 1977. Comparison 

of the RRS and actual TRS for the control accelerometers from their 

tests shows the introduction of amplified response in the higher 

frequency range above 20 Hz. This amplified response introduced by 

the test equipment is considered to be artificial and over conservative.  

The floor response spectra which is the RRS for the Auxiliary Protec

tive Cabinet contains very little amplified response above 10 Hz.



3. Provide justification for the adequacy of sine sweep testing as a 

qualification method for those items listed in sheets 6 and 7 of 

Table 3.10B-1 of the FSAR.  

Response: 

The issue addressed by this concern arises from some confusion as to the 

specific technique used in the seismic qualification of the components 
in 

question. Fisher valves were typically qualified by analysis using an 

equivalent static technique since the natural frequency of the valve 
assem

blies exceed 33 Hz. A confirmatory frequency check was performed to sub

stantiate the system natural frequencies for selected, representative models.  

This frequency verification test utilized the single axis sine sweep 

technique. Operators or operator components (Limitorque, ACSO solenoid 

valves and Namco Limit Switches) were qualified independently by the sub

tier suppliers by test to meet the seismic environment compatible with the 

rigid characteristics of the valve assemblies. These operators or operator 

components were also shown to be rigid and were qualified by the single 

axis sine dwell technique. Some Fisher valves were qualified by test 

utilizing either a single axis single dwell technique (valve natural fre

quencies shown to exceed 33 Hz) or a random multi-frequency biaxial test 

procedure. The attached pages are a proposed revision to the applicable 

entries in Table 3.10B-1 of the SAR to clarify this issue.



NON-NSSS SEISMIC CATEGORY I ELECTRICAL @ INSTRUMENTATION EQUIPMENT QUALIFICATION 

Simul 

Confor- Seismic Biaxial 
mance to Qualification Fre- (b) Excita- or Opera-(c) 
IEEE 344 by Test or quency tion Single bility 

Manufacturer Loca 1971 or Analysis or Range Waveform Axis Veri

Equipment (Model No.) tion(a) Function 1975 both Tested Input Input fied by Summary of Results/Comments 

Pneumatic Fisher (ASCO Process Process 1975 Analysis and Test Fisher Reports FQP-2A-1 thru 7, 
Control NP 8320, Piping System Iso- Test 9, 12, 13, 15, 16, 17 & 19 
Valves NP 8321 lation and verify by analysis that equip
(includes Western Control ment is qualified for intended 
solenoid Hydraulic SONGS 2&3 use.  
opera- 7-4058 
tor); operators) 1975 Test 1-33 Hz Sine Single Test ASCO Report ASQ 21678/TR veri
Electro Dwell fies by test that operator con
Hydraulic trol valve is qualified for 
Valves intended SONGS 2&3 use.  

1975 Test 1-35 Hz Sine Single Test Namco Report EA-180 verifies by 
Dwell test that operator limit switch 

is qualified for intended SONGS 
2&3 use.  

1975 Test Sine Single Test Fisher Reports FQP-2A-18 & 20 
Dwell verify by test that equipment 

is qualified for intended SONGS 
2&3 use. Operator controls 
listed above are also applicable 
for these valves.  

1975 Test 1-60 Hz Random Biaxial Test Fisher Reports FQP-2A-8, 10, 11, 
12 & 14 verify by test that 
equipment is qualified for 
intended SONGS 2&3 use.  

Butterfly Fisher Process Process 1975 Anlaysis and 5-50 Hz Sine Single Test Fisher Reports CD75-157, 158, 
Valves (Limitorque Piping System Iso- Test Sweep 220, 221, 222, 223 & CD76-16 
(Motor SMB-000 lation and verify by analysis that equip
Operated) SMB-00 Control ment is qualified for intended 

SMB-O) SONGS 2&3 use. Fisher Report 
250-439 substantiates modeling 
techniques for establishing 
system natural frequencies.



NON-NSSS SEISMIC CATEGORY I ELECTRICALO INSTRUMENTATION EQUIPMENT QUALIFICATION 

Simul 

Confor- Seismic Biaxial 

mance to Qualification Fre- (b) Excita- or Opera- () 
IEEE 344 by Test or quency tion Single bility .  

Manufacturer Loca?a) 1971 or Analysis or Range Waveform Axis Veri

Equipment (Model No.) tion Function 1975 both Tested Input Input fied by Summary of Results/Comments 

1975 Test 5 to Sine Single Test Limitorque Report B0003 verifies 

33 Hz Dwell by test that the operator is 

qualified for intended SONGS 
2&3 use.  

Butterfly Fisher Process Process 1975 Analysis and 5-50 Hz Sine Single Test Fisher Reports CD75-156, 157, 

Valves (ASCO Piping System Iso- Test Sweep 158, 161, 220 & 223 verify by 

(Pneu- NP 8344 lation and analysis that equipment is 

matic NP 8320 Control qualified for intended SONGS 

Operated) NAMCO 2&3 use. Fisher Report 210-437 

EA-180) substantiates modeling technique 
for establishing system natural 

frequencies.  

1975 Test 1 to Sine Single Test ASCO Report AQS 21678/TR veri

33 Hz Dwell fies by test that operator 
control valve is qualified for 
intended SONGS 2&3 use.  

1975 Test 1 to Sine Single Test Namco Report EA-180 verifies by 

35 Hz Dwell test that operator limit switch 
is qualified for intended SONGS 
2&3 use.



4. Provide the complete list of mechanical equipment according to the 
SQRT procedures. Identify all equipment (both mechanical and electrical) 
for which the seismic qualification program has not been completed and 
provide the schedule for completion.  

Response 

The attached table provides a summary of the seismic qualification of all 
BOP Seismic Category I mechanical equipment.  

The only equipment for which the seismic qualification test program has not 
been completed is the Exide Model GN 125V dc Station Batteries. The fore
cast completion for this program is July 27, 1981. Exide Model G batteries 
are currently installed in the plant but only have a qualified life of 
3.9 years. The Model G batteries will be replaced by the Model GN batteries 
once the current qualification program has been successfully completed.



NON-NSSS SEISMIC CATEGORY I 
MECHANICAL EQUIPMENT (Sheet I of II) 

Simul 
Confor- Seismic Biaxial 

mance to Qualification Fre-(b) Excita- or Opera-(c) 
IEEE 344 by Test or quency tion Single bility 

Manufacturer Loca) 1971 or Analysis or Range Waveform Axis Veri

Equipment (Model No.) tion a) Function 1975 both Tested Input Input fied by Summary of Results/Comments 

Waste Pressure Radwaste Transfer and 1971 Analysis N/A Pressure products stress calcula

Gas Com- Products Building compress waste tion for odel 3-180128 (Bechtel 

pressor Incorporated El 63'-6" gas from the Log S023-403-4-14) docu ents that 

(M~odel waste gas the equipment is qualified for 

-180128) surge tank to intended SONGS 2&3 use.  

the waste gas 
decay tank 

Component Struthers Safety Single pass 1971 Analysis N/A Struthers Wells component cooling 

Cooling Wells, TE.MA Equipment counter flow water beat exchanger seismic 

Water Type AEL, Building heat exchan- janalysis (Bechtel Log S023-404

Heat Class R El 8'-0" ger; transfer 4-79) documents that the equip

Exchan- (CCW HX component ment is qualified for intended 

gers Rooms) cooling water SONGS 2& use.  

the salt water 
cooling system 

Spent Struthers Fuel Single pass, 1971 Analysis N/A Struthers Wells spent fuel pool 

Fuel Pool Wells, TEH1A Handling counter flow beat exchanger seismic analysis 

Heat Type AEL, Building heat exchan- (Bechtel Log S023-404-4-78) 

Exclian- Class R El 30' ;ger; transfers Idocuments that the equipment is 

gers isetfe qualified for intended SONGS 2s&3 

pool beat to |ue.  
the component 
cooling water 
system



NON-NSSS SEISMIC CATEGORY I 
MECHAKICAL EQUIPMENT (Sheet 2 of 11) 

Simul 

Confor- Seismic Biaxial 

mance to Qualification Fre- Excita- or Opera-(c) (b)Sige blt IEEE 344 by Test or quency tion Single bility 

(a)ufcturetLoca 1971 or Analysis or Range Waveform Axis Veri

Equipment (nodel ) (a) Function 1975 both Tested Input Input fied by Summary of Results/Comments 

Salt Byron Jackson Intake Pump seawater 1971 Ana.lysis Byron Jackson seismic analysis 

Water (33WX) Structure through the (Bechtel Log S023-405-3A-7) of 

ColigEl 9'-0" tube side of thie salt water cooling Pumps Cooling co'0 u en documents that the equipment is 
Pumps component qualified for intended SONGS 2&3 

cooling water ue 
beat exchan- use.  

ger to transfer 
beat to the 
ultimate heat 
sink 

Auxiliary Byron Jackson Storage Provide feed- 1971 Analysis ht ckn 5 No.)C-1102 

Feedwater (8-stage DVM Tank Area water to the documen tha the3-qupment1 i 

Pumps 4X6X9D) El 28'-0" steam genera- qumed for t en t is 
tor during qualified for intended SONGS 2&3 

emergency use.  

conditions and 
hot standby 

Auxiliary Terry Turbine Storage Auxiliary 1975 Analysis 1-35 Rz Random Biaxial Test Terry Report G-S-2 (Bechtel Log 

Feedwater (GS-2N, Tank Area: feedwater and Test jult i. S023-405-6 doumed for 

Pump F-40101) El 28'-0"1 pump driver (Both) Freq. & equipment is qualified for 

Turbine 
Sine intended SONGS,243 use.  

Beats 

Component Goulds Safety Circulate 1971 Analysis MEGo02d(esiel Lo sr23 aays 
Cooling (Model 3415 equip- treated 53 u that the equipment 
Water 18X20-22H) ment condensate 53) documents SONGS 
Pumps Building through radio- is qualified for intended 

El active and 
(-) 5'-3" potentially 

radioactive 
plant compo
nents in a 
closed pres
surized cool
ing water 
system



* ** 

NON-NSSS SEISMIC CATEGORY I 
MECHANICAL EQUIPMENT (Sheet 3 of 11) 

Simul 
Confor- Seismic Biaxial 
mance to Qualification Fre- Excita- or Opera-(c) 
IEEE 344 by Test or quency (b) tion Single bility 

Manufacturer Loca 1971 or Analysis or Range Waveform Axis Veri

Equipment (Model No.) tion(a) Function 1975 both Tested Input Input fied by Summary of Results/Comments 

Conden- Brown Minn. Tank Store conden- N/A Analysis N/A BMT Design Report for the 

sate Tank Building sate for the 150,000 gallon condensate 

Storage El 30'-0" auxiliary storage tank (Bechtel Log 
Tank feedwater No. S023-407-13-117) documents 

system that equipment is qualified for 
intended SONGS 2&3 use.  

Spent Goulds Fuel Circulate 1971 Analysis Goulds seismic - stress analysis 

Fuel Pool (3405M Handling treated con- ME-301 (Bechtel Log S023-405-9
Cooling Size 8X10-12) Building densate from 52) documents that equipment is 

Pumps El 17'-6" the spent fuel qualified for intended SONGS 2&3 

pool to beat use.  
exchanger and 
back to the 
spent fuel 
pool 

Component Process %afety Acts as a 1971 Analysis N/A Process Equipment Report 

Cooling Equipmw uip- head tank No. ACR-SA-53 (Bechtel Log S023

Water iding for the 407-4-24) documents that equip

Surge 8'-0" component ment is qualified for intended 

Tanks cooling water SONGS 2&3 use.  

system 

Refueling Brown Minn. Tank Stores borated N/A Analysis N/A BMT Design Report for the 

Water Tank Building water for 245,000 gal-lon refueling water 

Storage El 30'-0" refueling and storage tanks (Bechtel Log 

Tanks emergency No. S023-407-13-110) documents 

operations that equipment is qualified for 
intended SONGS 2&3 use.



NON-NSSS SEISMIC CATEGORY I 
MECHANICAL EQUIPMENT (Sheet 4 of 11) 

Simul 
Confor- Seismic Biaxial 
mance to Qualification Fre-(b) Excita- or Opera-() 
IEEE 344 by Test or quency tion Single bility 

Manufacturer Loca- 1971 or Analysis or Range Waveform Axis Veri

Equipment (Model No.) tion(a) Function 1975 both Tested Input Input fied by Summary of Results/Comments 

Charging Greer Radwaste Modulate pres- N/A Analysis N/A Anamet Lab. Report No. 676.121 

Pump Hydraulics Building sure pulse in (Bechtel Log S023-407-14-22) 
Accumu- 30'-0" discharge of verifies that this component 

lators charging pumps complies with seismic require

Dilcharge to reduce to ments of SONGS 2&3.  

allowable 
amplitude 

Charging Greer Radwaste Modulate pres- N/A Analysis N/A Anamet Lab. Report No. 776.201 

Pump Hydraulics Building sure pulses in (Bechtel Log S023-407-14-23) 
Accumu- El 30'-0" suction of verifies that this component 

lators charging pumps complies with siesmic require

to ensure ments of SONGS 2&3.  

adequate 
NPSH & prevent 
cavitation 

Salt Byron Jacksor Intake Filter sea- 1971 Analysis N/A Byron Jackson seismic analysis 

Water Structure water as a (Bechtel Log S023-405-34-7) 

Cyclone El 9'-0" backup lubri- of salt water cooling pumps 

Separa- cation source documents that the equipment is 

tors for the salt qualified for intended SONGS 2&3 

water cooling use.  
pumps 

Diesel Process Yard Store fuel 1971 Analysis N/A Process Equipment Report 

Fuel Oil Equipment for the emer- No. ARE-SA-105 (Bechtel Log S023

Storage gency diesel 407-7-9) documents that the 

Tanks generators equipment is qualified for 

, Iintended SONGS 2&3 use.



NON-NSSS SEISMIC CATEGORY I 
MECHANICAL EQUIPMENT (Sheet 5 of 11) 

Simul 
Confor- Seismic Biaxial 
mance to Qualification Fre- (b) Excita- or Opera-(c) IEEE 344 by Test or quency tion Single bility 

Manufacturer Loca a1971 or Analysis or Range Waveform Axis Veri
Equipment (Model No.) tion Function 1975 both Tested Input Input fied by Summary of Results/Comments 

Waste Gas Process Radwaste Collects 1971 Analysis N/A Process Equipment Report 
Surge Equipment Building radioactive No. AER-SA-55 (Bechtel Log S023
Tank El 63'-6" waste gas for 407-4-26) documents that the 

processing equipment is qualified for 

Waste Gas Process Radwaste Store radio- 1971 Analysis N/A Process Equipment Report 
Decay Equipment Building active waste No. AER-SA-54 (Bechtel Log 5023
Tanks El 63'-6" gas 407-4-25) documents that the 

equipment is qualified for 
intended SONGS 2&3 use.  

Diesel Goulds VPD Yard Transfer fuel 1971 Analysis IMcDonald Engineering A-.lysis 
Fuel Oil oil from Company Report ME275 (Dechtel 
Transfer diesel fuel Log No. S023-405-12-26-1) 
Pumps oil storage documents that equipment is 

tank to fuel qualified for intended SONGS 2&3 
oil day tank use.  

Diesel Stewart & Diesel Reduce engine 1975 Analysis - N/A Stewart and Stevenson 
Generator Stevenson Generator exhaust noise Seismic analysis and stress 
Exhaust Building calculation (Bechtel Log No.  
Silencer El 48'-9" S023-403-12-272 and 273) docu

ments that the exhaust silencer 

qualified for SONGS 2&3 use.



NON-NSSS SEISMIC CATEGORY I 
MECHANICAL EQUIPMENT (Sheet 6 of 11) 

Simul 
Confor- Seismic Biaxial 
mance to Qualification Fre- Excita- or Opera
IEEE 344 by Test or quency(b) tion Single bility(c) 

Manufacturer Loca) 1971 or Analysis or Range Waveform Axis Veri
Equipment (Model No.) tin Function 1975 both Tested Input Input fied by Summary of Results/Comments 

Diesel Stewart & Diesel Provide stand- 1975 Gen. by N/A S&S Generator Seismic Qualifi
Generator Stevenson Generator by electric Analysis cation Report Vol. B (Bechtel 
Assembly General Building power for . Log 5023-403-12-218) documents 

Motors - El 30'-6" SONGS 2&3 that the equipment is qualified 
Electro- I for SONGS 2&3 use.  
Motive 
Division Diesels 0-100Hz Explo- Multi- Navy High Diesel Seismic Qualification 
Ideal by Test & sion Axis Shock Test Report (Bechtel Log S023-403
16, 20-645E4, Analysis 12-134) documents that the equip
SAB) ment is qualified for Songs 2&3 

use.  

Diesel General Diesel Provide fuel 1975 By Test 1-35 Rz Random Biaxial Visual S&S Seismic Qualification Report 
Fuel Motors Generator to diesel Multi. inspec- (Bechtel Log S023-403-12-271) 
Priming Electro- 1 Building engines during Freq. tion, documents that the equipment is 
Pump Motive- El 30'-6"istarting meggered, qualified for SONGS 2&3 use.  

Division and 
energized 

and run 

Diesel General Diesel !Provide lubri- 1975 By Test 1-35 Hz Random Biaxial rSame as Same as Priming Pump 
Soak Back Motors - Generatorcation and Multi. above 
Pump Electro- Building cooling to req.  

Division El 30'-6" turbo 
charger 

Diesel General Diesel Circulates 1975 By Test 1-35 Hz Random Biaxial Same as Same as Priming Pump 
Circu- Motors - Generator lube oil Multi. above 
lating Electro- Building through the Freq.  
Pump *Motive El 30'-6" lube oil 

Division cooler and 
filter



NON-NSSS SEISMIC CATEGORY 1 
MECHANICAL EQUIPMENT (Sheet 7 of 11) 

Simul 
Confor- Seismic Biaxial 
mance to Qualification Fre- Excita- or Opera

quency tion Single bility(c) Manufacturer Locaa) 1971 or Analysis or Range Waveform Axis VeriEquipment (Model No.) tion Function 1975 both Tested Input Input fied by Summary of Results/Comments 

Diesel Stewart & Diesel Keeps cooling 1975 Analysis N/A S&S Seismic Qualification Report Generator Stevenson Generator water system (Bechtel Log S023-403-12-216) 
Cooling Building full documents that the equipment is Water El 48'-9" qualified for SONGS 2&3 use.  

Tank 

'Diesel Stewart & Diesel Temporarily 1975 Analysis 1
N/A S&S Seismic Qualification Report Fuel Oil Stevenson Generator store diesel (Bechtel Log S023-403-12-216) 

Day Tank Building fuel and documents that the equipment is 
El 30'-6" supply it qualified for SONGS 2&3 use.  

directly to 
the engines 

Diesel Ingersoll- Diesel supply 19-*N/A Persmutit Corp. Technical Report Generator Rand, Generator starting air Seismic Analysis No. 13978 
Air Start (Model 253T) Building for diesel (Bechtel Log S023-403-12-257) 
Package Various El 30'-6" generators I documents that equipment is 

qualified for SONGS 2&3 use. S&S 
Seismic Qualification Report 
(Bechtel Log S023-403-12-216) 
documents equipment is qualified 
for SONGS 2&3 use.  

Diesel Hudson Diesel Removes beat 1975 Analysis N/A Stewart and Stevenson Seismic 
Generator Products Generator from diesel Qualification Report (Bechtel 
Fan Corp Building engine cooling Log S023-403-12-216) documents 
Cooled (11.8-164) El 48'-9" water that equipment is qualified for Radiator,' SONGS 2&3 use.  

Diesel FARR (DH-31 Diesel Filters parti- 1975 By Test S&S Seismic Testing Report 
Generator Dry Type) Generator culates from (Bechtel Log S023-403-12-274) 
Air Building combustion air documents that equipment is 
Intake El 48'-9" _ _qualified for SONGS 2&3 use.  
Silencer General Reduce intake Analysis * N/A 

Motors - Diesel air noise S&S Seismic Qualification Report 
CET Electro- Generator (Bechtel Log S023-403-12-216) 

Motive Building documents that equipment is 
Division El 30'-6" qualified for SONGS 2&3 use.



NON-NSSS SEISMIC CATEGORY I 
MECHANICAL EQUIPMENT (Sheet 8 of 11) 

Simul 
Confor- Seismic Biaxial 
mance to Qualification Fre- (b) Excita- or Opera-(c) IEEE 344 by Test or quency tion Single bility 

Manufacturer Loca-a) 1971 or Analysis or Range Waveform Axis Veri
Equipment (Hodel No.) tion Function 1975 both Tested Input Input fied by Summary of Results/Comments 

Contain- Joy Contain- Containment 1971 B Y ANALY SIS N/A Calculations prepared by Joy 
ment Dome -ment .Dome Air circu- Manufacturing Company documents 
Circulat- Dome lation that the equipment is qualified 
in8 fan E1.130' for intended SONGS 2&3 use.  

-0" (Bechtel Log No. S023-410-2-22) 

Contain- American Contain- Containment 1971 B Y A N A L Y S I S N/A AAF Seismic Analysis Report 
ment Air Filter/ ment beat removal NESE-165 & Joy Seismic Analysis 
Building Joy El. 63' during DBA Report S-1 & S-72 (Bechtel Log 
Emergency -6" No.'s S023-410-1-349 and S023
AC Units 410-1-348) documents that the 

equipment is qualified for 
intended SONGS 2&3 use.  

Diesel Joy Diesel Maintains 1971 B Y A N A L Y S 1 S N/A Joy Manufacturing Co. Seismic 
Generator Genera- design Analysis Report S-1 & S-188 
Building tor ambient (Bechtel Log No.'s S023-410-8-04 
Emergency Build- Temperature and S023-410-8-39) documents that 
Supply Fal ing El. the equipment is qualified for 

30'-0" intended SONGS 2&3 use.  

Fuel ban- American Fuel Clean-up FH 1971 BY AIN A L Y S S N/A AAF Seismic analysis report 
dling Air Filter/ handling Bldg. Environ- NESE-165 & Joy Seismic analysis 
Building Joy build- ment in the Report S-1, 5-76 & S-77 (Bechtel 
Post ing El. event of a Log S023-410-1-3A8) documents 
Accident 45-0" fuel handling that the equipment is qualified 
Cleanup accident for intended SONGS 2&3 use.  
Unitas _____________________ 

Fuel Carrier Fuel Maintains 1971 - BY ANALY SIS N/A NUS Corporation Technical Report 
handling Air Con- hand- design ambient No. 1510 & Mason Industries Re
Building ditioning ling temperature port No. WF-25285 (Bechtel Log 

C -3 Pump Room Corp. Build- of the pump No.'s S023-410-6-249 and S023
Emergency ing El. room 410-6-D43) documents that the 
Cooling 17'-6" equipment is qualified for 
Units intended SONGS 2&3 use.



NON-NSSS SEISMIC CATEGORY I 
MECHANICAL EQUIPMENT (Sheet 9 of 11) 

Simul 
Confor- Seismic Biaxial 
mance to Qualification Fre-(b) Excita- or Opera-(c IEEE 344 by Test or quency tion Single bility 

Manufacturer Loca) 1971 or Analysis or Range Waveform Axis Veri
Equipment (Model No.) tion Function 1975 both Tested Input Input fied by Summary of Results/Comments 

Intake Joy Intake Maintains 1971 - B Y A N A L Y S IS N/A Joy Manufacturing Co. Seismic 
Structure Struc- design ambient Analysis Report S-1 & S-12, 
Normal ture temperature (Becbtel Log No.'s 8023-410-6
and El. 9'-0" of the Intake A30 and 8023-410-6-A52) documents 
Emergency Structure area. that the equipment is qualified 
Fabs for intended SONGS 2&3 use.  

Battery Joy Auxil- Maintains 1971 - B Y A N A L Y S I S N/A Joy Manufacturing Co. Seismic 
Rooms iary jdesign ambient analysis Report S-1 & S-15 
Emergency Build- temperature (Bechtel Log No.'s S023-400-6
Exhaust ing El. and limits IA30 and S023-410-6-A55) documents 
Fans 85' -0" hydrogen that the equipment is.qualified 

concentration for intended SONGS 2&3 use.  
of the battery 
rooms.  

Control CVI/JOY Auxil- Maintain 1971 B Y A N A L Y S I S N/A CVI seismic qualification Report 
Room ilary design ambient No. B319-9922 (Bechtel Log S023
Cabinet Build- temperature 410-6-941) documents that the 
Emergency . ing El. for the con- equipment is qualified for 
AC Units 50' 0" Itrol room intended SONGS 2&3 use.  

Cabinet area.  

Chiller Joy Auxil- Provides 1971 - BY ANALYSIS Rom iaY ventilation IS N/A Joy Manufacturing Co. Seismic Rooms iary ventilation Analysis Report S-1 & S-5 
Emergency Build- for the (Bechtel Log No.'s 8023-410-6
Supply ing El. chiller A30 and S023-410-6-A34) documents 
Fans 9'-0" rooms. that the equipment is qualified 

for intended SONGS 2&3 use.  

Chiller Joy Auzil- Provides 1971 -B Y A A L Y ] S N/A Joy Manufacturing Co. Seismic 
Rooms iary ventilation Analysis Report S-1 & S-6 
Emergency Build- for the (Bechtel Log No.'s 8023-410-6
Exhaust ing El. chiller A30 and S023-410-6-A35) documents 
Fans. 9'-0" rooms. that the equipment is qualified 

for intended SONGS 2&3 use.



NON-NSSS SEISMIC CATEGORY I 

MECHANICAL EQUIPMENT (Sheet 10 of 11) 

Simul 
Confor- Seismic Biaxial 
mance to Qualification Fre-(b) Excita- or Opera-(c) 
IEEE 344 by Test or quency tion Single bility 

Manufacturer Locaa 1971 or Analysis or Range Waveform Axis Veri

Equipment (Model No.) tion a) Function 1975 both Tested Input Input fied by Summary of Results/Comments 

Control AAF/JOY Control Maintain 1971 -B Y AN A L Y S I S N/A AAF Seismic Analysis Report 

Room area design ambient NESE-165 & Joy Seismic Analysis 

Complex El. temperature Report S-1 & S-75 (Bechtel Log 

Emergency 30'-0" and habit- S023-410-1-348) documents tLat 

AC nits. ability of the equipment are qualified for 

control room. for intended SONGS 2&3 use.  

Auxiliary Joy Auxiliary Maintain 1971 - B Y A A L Y S I S N/A Joy Manufacturing Co. Seismic 

Feedwater Feedwater design ambient Analysis Report S-1 & S-138 

Pump Room Pump Room temperature (Bechtel Log No.'s S023-410-4

Exhaust El 29'-6" of the auxil- 411 and S023-410-4-625) documents 

Fans iary Feedwater that the equipment is qualified 

Pump Room for intended SONGS 2&3 use.  

Pump Carrier Safety Maintains 1971 - B Y A A L Y S S N/A NUS Corp. Technical Report 

Rooms Air Condi- Equipment design No.'s 1508, 1510, 1511, & Mason 

Emergency tioning Bldg. ambient temper- Industries Report No. WF-2586, 

AC Units Corp. El ature of the WF-2587 & WF-2588 (Bechtel Log 

(-)5'-6" rooms No.'s S023-410-6-247, S023-410-6

and El 248 and S023-410-6-249) documents 

(-)5'-3" that the equipment is qualified 
for intended SONGS 2&3 use.  

Changing Carrier Auxiliary Maintains 1971 - B Y AN A L Y S IS N/A NUS Corp. Technical Report 

Pump Air Condi- Bldg. design No. 1510 and Mason Industries 

Room tioning El 9'-0" ambient temper- Report No. WF-25285 (Bechtel Log 

Emergency Corp. ature of the No.'s S023-410-6-249 and S023

AC Units room 410-6-D43) documents that the 

equipment is qualified for 
intended SONGS 2&3 use.  

Boric Carrier Auxiliary Maintain and 1971 - B Y AN A L Y S IS N/A NUS Corp. Technical Report 
Acid Air Condi- Bldg. design ambient No. 1510 & Mason Industries 

Makeup tioning El 9'-0" temperature Report No. WF-25285 (Bechtel Log 

Pump Co. of the room No.'s S023-410-6-249 and S023

Room 410-6-D43) documents that the 

Emergency equipment is qualified for 

AC Units intended SONGS 23 use.



NON-NSSS SEISMIC CATEGORY I 
MECHANICAL EQUIPMENT (Sheet 11 of 11) 

Simul 
Confor- Seismic Biaxial 
mance to Qualification Fre-(b) Excita- or Opera-(c) 
IEEE 344 by Test or quency tion Single bility 

Manufacturer Loca) 1971 or Analysis or Range Waveform Axis Veri- .  

Equipment (Model No.) tionia) Function 1975 both Tested Input Input fied by Summary of Results/Comments 

Switch- Carrier Auxiliary Maintains de- 1971 -B Y A N A L Y S I S N/A NUS Corp. Technical Report 

gear Air Condi- Bldg. sign ambient No. 1615 and Mason Industries 

Rooms tioning Co. El 501-0" temperature Report No. WF-25288 (Bechtel Log 

Emergency - for the S023-410-6-A91) documents that 

AC'Units Switchgear the equipment is qualified for 

Rooms intended SONGS 2&3 use.  

Control American Auxiliary Outside air 1971 -B Y A N ALY SIS N/A AAF Seismic Analysis Report 

Room Air Filter/ Bldg. supply NESE-165 (Bechtel Log S023-430

Complex Buffalo El 30'-0" for Control 1-394) documents that the equip
Emergency Forge Co. Room ment is qualified for intended 

SONGS 2&3 use.  

Emergency Carrier Auxiliary Chilled water 1971 - BY ANAL Y S I S N/A NUS Corp. Technical Report 
Water Air Condi- Bldg. supply to No. 1451 & No. 1507 (Bechtel Log 

Chillers tioning Co. El 9'-0' AC Units No.'s S023-410-7-111, S023-410
7-147 and S023-410-7-160) docu
ments that the equipment is 
qualified for intended SONGS 2&3 
use.  

Emergency Union Auxiliary Chilled water 1971 -BY ANALY S I S N/A Union Pump Co. Eng. Record 

Chilled Pump Bldg. supply to No. 761-57 (Bechtel Log S023410

ater Co. El 9'-0" AC Units 6-R03) documents that the equip

tPump ment is qualified for intended 
SONGS 2&3 use.  

a. See Seismic Response Spectra in appendix 3.7C for required seismic qualification levels.  
b Resonant frequencies below 331z are listed where equipment is qualified by analysis.  
c. Valves, pump, and damper operability tests satisfy requirements of paragraph 3.9.3.2.1.2.



5. Provide the completed SQRT forms for the following components which 

were incomplete at the time of the site visit.  

a. BOP 5, 125V dc Batteries 

b. NSSS 10, Controller 

c. NSSS 21, Containment Purge Isolation Detector 

d. NSSS 22, Containment Purge Isolation Transmitter 

e. NSSS 2g, In-core Amplifiers 

Response: 

The following list provides a forecast for completion of the SQRT forms 
which were incomplete at the time of the SQRT Audit site visit.  

a. BOP-5: Exide Model GN 125V dc Station Battery 

Qualification test program still in progress. Forecast com

pletion of SQRT forms by October 2, 1981.  

b. NSSS-10: Foxboro, Indicating Controller, Model 250 SQRT forms 

in preparation - to be provided by February 13, 1981.  

c. NSSS-21 & 22: NMC, Containment Purge Area Radiation Detectors 
and Transmitter 

Qualification Report Resubmittal received and under final review 
by C-E. Anticipate approval by February 23, 1981 and SQRT 
form completion by March 2, 1981.  

d. NSSS 2g (E-M, In-Core Amplifier) 

Qualification Report returned to American Environmental Laboratory 
for resolution of C-E comments. Expect to receive corrected 
report in mid-March for final approval. Would anticipate com
pleting SQRT form by April 3, 1981.  

SII



. Response to Questions Raised by NRC in Summary of SQRT Plant Site 
Review 

San Onofre Units 2 & 3 

1. Containment Bldg. Item 3 - Nuclear Instrument Preamplifier/Filter 

(NSSS 17) 

Question: 

Justify the Required Response Spectra (RRS) for cabinet mounted ex-core 

detector preamplifiers (NSSS-17).  

Response: 

The preamplifiers in question are mounted on the back face of a standard 

NEMA 6 electrical cabinet (5'-0" x 6'-0" w/ 3/16'7 plate thickness typical).  

The cabinet, in turn, is mounted on the secondary shield wall of the con

tainment structure and the mounting attachment is uniform around the 

perimeter of the cabinet. The weight of the preamplifier is then five per

cent of the total weight of the cabinet support plate. The minimum natural 

frequency of the cabinet support plate with the preamplifier mounted is 

approximately 30 Hz, well within the unamplified region of the RRS. 
There

fore, the cabinet support plate can be considered to be rigid and the 

qualification of the preamplifiers using the floor response spectra 
of 

the containment interior structure as the RRS is justified.



2. Control Bldg. Item 1 - Plant Protection System Cabinet (NSSS 1) 

Question: 

Provide justification for electrical anomalies identified in seismic 

qualification of the Plant Protection System Cabinet (NSSS 1).



* The following are justifications to comments listed in Table II of 
Wyle Laboratories Seismic Simulation Test Report Number 43386-1.  
Responses reference equipment under test; test number as listed in 
Table II, Column 1 (type of deviation found), channels and measure
ments being recorded (if electrical in nature), and justification 
for the deviation.  

I. REMOTE CONTROL MODULE 

Seismic Test Runs 22, 23 and 24 

The Wyle Report incorrectly refers to the electrical deviation occurring 
on Channel 2, the RPS/ESFAS Pressurizer Pressure Bypass Signal, during 
the tests. The deviations actually occurred on the High Log Power Bypass 
Signal on Channel 1 according to visicorder charts taken during testing.  
This is a clerical error in the Wyle Report.  

Channel 1 was monitoring electrical continuity of the High Log Power 
Bypass switch contacts. The visicorder charts indicated voltage deviations, 
i.e., intermittent transfer of the normally closed switch contacts in each 
of the above seismic tests.  

The transfer was within the defined acceptance criteria, with respect to 
time, and therefore could not affect circuit operation.  

II. POWER SUPPLY ASSEMBLY 

Seismic Test Runs 55, 56, 58, 63, 64, and 65 

Mechanical and electrical anomalies encountered during testing included: 
the cable harness chafing on the power supply input fuses; the loosening of 
various screws and nuts throughout the assembly (seismic tes.t runs 55 and 
56); and excessive flexing of the assembly panel (seismic test run 63), to 
the point where power supply output voltages were affected (seismic test 
runs 58, 64, and 65).  

Cable harness chafing was solved during testing by pulling the harness away 
from the fuses. Although the problem did not reoccur, wire harness standoffs 
were incorporated as a design modification.  

Screw loosening will be prevented by the use of Loctite on all Power Supply 
Panel screws, except those used to mount the power supplies and the terminal 
boards, where screw loosening was not a problem.  

Panel flexing was solved by securing the bottom of the panel to the cabinet 
frame with a length of angle iron (Photograph 18, Wyle Test Report 43386-1).  
A similar method of anchoring the panel was included into the system design.



Power supply voltage deviations monitored on Channels 3 and 8 in seismic 
test runs 58 and 64 and the blown fuse found on power supply 25 in test run 
65 were resolved by preventing the wire harness chafing and panel flexing as 
discussed previously. Subsequent test runs proved the adequacy of the 
modifications.  

III. MATRIX TEST MODULE 

A. Seismic Test Runs 64, 65, 66, 67, and 68 
Wyle Test Report 43386-1 

B. Seismic Test Runs 102 through 122 
Wyle Test Report 43386-2 

Data taken during the seismic test runs A, above, on the matrix test 
module did not conclusively show what component was being affected. The 
module was retested as shown in Wyle Laboratories Seismic Simulation Test 
Report Number 43386-2, with the test results shown in Table I, Seismic Test 
Runs 102 through 122.  

Electrical deviations were observed in Test Runs 104, 110, 113, 115, 119, 
and 122 on Channel 12. This channel was monitoring an alternate matrix 
test module circuit design in the event the present design proved to be 
unsatisfactory. Therefore, the results obtained on this channel were 
irrelevant. No failures occurred in the original design. Therefore, the 
alternate design was not incorporated.  

Electrical deviations also occurred in Tests 114, 115, 116, and 121 on 
Channels 6 and 7. The channels monitored the normally closed contacts of 
the Relay Hold pushbutton. The intermittent opening of the contacts would 
prevent testing in an adjacent channel but cannot affect system protective 
response. Therefore, results are acceptable.  

IV. CABINET COOLER ASSEMBLY 

Seismic Test Runs 71, 73, 74, and 75 

Channel 13 was monitoring continuity through the air flow switch annunciator 
contacts in the assembly. Voltage readings deviated from 12 volts in each of 
the above test runs. Since the switch is an air flow activated device, it 
is extremely sensitive to air turbulence and vibration. The reduced voltage 
readings were attributed to the chattering air flow switch contacts during 
the seismic simulation. The air flow switches do not affect the system 
protective response. They are provided to annunciate an inoperative cooling 
fan only. No fan operating problems were observed during the testing which 
indicated the air switch alone was affected by the vibrations. Therefore, 
the deviation is acceptable.  

0II



V. BISTABLE CONTROL PANEL 

Seismic Test Run 88 

The screws holding the rear mounting bracket came loose 
during the test. The 

screws were retightened during testing. The problem was remedied by applying 

Loctite to the mounting bracket screws on all production units and by use of 

a retaining rod clamp, or spring clip. When the retaining rod is lowered, it 

fits firmly into the spring clip, thereby reducing vibration.



3. Control Bldg. Item 3 - ESFAS Auxiliary Relay Cabinet (NSSS 4) 

Question: 

Address why resonant frequencies of the devices mounted within the ESFAS 
Auxiliary Relay Cabinet were not determined.  

Response: 

This item was resolved at the exit interview. The NRC reviewer was 
concerned that the internal components (relays, in particular) may have 
resonant frequencies below which testing was performed. A typical rotary 
relay was produced for inspection. The relay operation was described in 
that these relays are particularly insensitive to linear excitation. The 
reviewer agreed that such relays would not be a concern for seismic. By 
mutual agreement with the NRC reviewer this concern was removed from the 
list of open items.



4. Control Bldg. Item 4 - Process Instrument Rack (NSSS 5) 

a. Question: 

Provide justification for use of single axis testing to qualify 
devices in Process Instrument Racks (NSSS 5) for the case of 
unbalanced loading since unbalanced loading results in off-axis 
coupling.



RESPONSE . Analysis 
The effect of cross coupling seen in the response curves of graphs 

1 - 12 of the Foxboro Report No. T4-1025 may be accounted for by using 
theSRSS Method of NRC Regulatory Guide 1.92 Rev. 1, Section 2.1. This 

procedure requires taking the square root of the sum of the squares of 

the codirectional responses caused by each of the three components of 
excitation to obtain the combined effect of the input forcing function.  

Comparing the combined response level, which is: 

R =E . c ij 
where: R. = Response in the i direction due to 

excitation in the j direction.  

R = Combined response in i direction c.  
with the maximum directional response will show the ratio by which the 
original 1.0g input should be increased to provide for the increased 
combined response. Mathematically: 

g' Rc x1.0g 

max 

where: g' = Required 'g' input to obtain combined response 
levels in the i direction.  

1.Og = original 1.0g test input 

R c, R.. as defined above.  

Table A shows the combined response and required input values calculated 
from the test data in Foxboro Report No. T4-1025. Three locations on the 
equipment rack have been examined where cross coupling was seen to occur.  

Results and Conclusions 

.1. The required inputs calculated in Table A are all greater than the 1.Og 
input levels due to the cross coupling.  

2. The 2.Og seismic testing done and described in Foxboro Report No. T4-1025 
is more severe than any of the required inputs calculated due to cross 
coupling would produce, i.e. Required Inputs < 2.0g.



3. The report notes that "no slipping or sliding of the 
rack-mounted 

equipment or internal mechanical failures of individual modules 

were noted" during the 2.Og testing.  

4. It is felt that the 2.Og testing has shown the 
equipment rack capab(e.  

of withstanding the elevated levels of excitation that would be 

experienced under increased inputs that would account for 
cross coupling 

response.



TABLE A 

Response '' 

Input Direction iDI7 2Y(3 Graph Location 

(1) Front - Back 6.0 3.1 2.2 26 Front Top Center of Rack 

(2) Side - Side 3.8 8.4 1.5 25 

(3) Vertical *9 *1 1. 'z7 
Combined Response 7.15 9.0 3.1 

*Required Input 1.19 1.07 1.07 

(1) Front - Back 4.1 1.5 1.8 28 Center Side of Rack 

(2) Side - Side 2.3 4.5 1.7 29 

(3) Vertical+ .57 .57 1.8 30 

Combined Response 4.74 4.78 3.06 

*Required Input 1.15 1.06 1.28 

(1) Front - Back 4.0 1.7 2.7 34 Rear of Power Supply 

(2) Side - Side 4.2 6.6 5.0 35 

(3) Vertical+ 3.5 1.5 6.0 6 

Combined Response 6.77 6.98 8.26 

*Required Input 1.61 1.06 1.04 

All calculated "required inputs" are less than the 2.Og input used in the 
later series of seismic tests in Foxboro Test Report No. T4-1025 

+ Required Qualification Level = 0.75g 

* Required Input Combined Resise x (1.Og input) 
Mlax. Response Comp.



b. Question: 

Verify whether the design modifications suggested in the 

qualification of devices mounted in the Process Instrument 
Racks (NSSS 5) were implemented.  

Response: 

The design modifications suggested in Section 4.0 of Foxboro 
Test Report T3-1077 are addressed in Foxboro letter of 
December 30, 1976, Page 2. See Attachment following.



SOAAF89 

(*A The Foxboro Company Foxboro. Massachusetts, U.S.A. 02035 Telephone (617) 543-8750 

30 December 1976 

Transmittal Letter: Product Engineerinq Recort No; PERS 75-113; Seismic Cuali
fication Report on SPEC 200 :'ests and N est-!-ntediodules 

as extracted from Department 383 Test Report No.  

The attached report presents information on seismic tests of SPEC 200 nests 
and nest-mounted modules, conducted in accordance with procedures of IEEE 
344-1971, as originally documented in Foxboro Ccmpany Test Report T3-1077.  
Excluded are data from the original report on SPEC 200 power supplies and 
panel-mounted displays which are no lonoer applicable, since these devices 
have been extensively redesigned and retested since test T3-10 7 was run.  

This report may be used in conjunction with Test Report No. T4-1025, Rev. 1, 
Seismic Test of N-2ES, Style A SPEC 200 Rack and Test Report No. TE-6020,
Seisric Testing of ZARFS Power Suc ies (Styles C&D) to correlate seismic 
qualification data for SPEC 200 racks and rack-mounted modules.  

The following discussion is provided to correlate the test levels applied 
to the nests and nest-mounted modules, per subject test report, with 
accelerationlevels obtained during testing of the N-2ES Rack in Test 
No. T4-1025. The discussion assumes that all nest-mounted modules will 
in some application be located in the top nest location of the rack, where 
the highest acceleration levels were obtained in testing of the rack. It 
also assumes a peak ac:eleration requirement at the base of the rack in each 
horizontal and vertical direction (or a raximum zero period acceleration of 
the applicable floor response spectra)of 1.0g.  

Therefore, it follows that each module must be qualified to the peak accel
eration response of the top nest, at each test .'requency, during the l.Og 
test of the rack.  

Foxboro has reduced additicnal data from oscillocraph recordings of acceleration 
response of a nest assembly tested per subject test report. This data is 
shown on graphs identified as Enclcsures 1, 2, and 3. On these graphs the 
in-axis peak acceleration response of the nest at each test frequency., as 
obtained during the 5.0g and 10.Og tests of the nest, is plotted as is the 
rerponse of the Pest during the l.Og test of the rack (per Graphs Nos. 31, 
32, and 33 of Test Report T4-1025, Rev. 1).  

is p D I H (pr7rah N FbD 
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As seen, the nests and the nest-mounted modules were subjected to acceleration 

levels which conservatively exceed those obtained during the l.0g test of the 

rack.  

From the above, it is concluded that the results of the tests of the nests and 

the nest-mounted modules of the subject report.represent a valid basis for 

qualification of the nest-mounted modules for operation at the top nest loca

tion of the rack for applications where the peak S.S.E. floor acceleration, 
horizontal and/or vertical, is specified as 1.Cg or less.  

The following additional information and comments apply to specific statements 

of Section 4.0, Observations and Conclusions of subject report: 

Paragraoh 1 - Implementation of only one of the recommendations of this 

paragraph (the use of all-metal locking hardware for mounting the nests) 
was found to benecessary to achieve the desired mechanical integrity of 

the 2ANU nests. This was established during the 1.Og and 2.0g test of the 

N-2ES rack as documented in Report No. T4-1025, Rev. 1.  

In support of the above, three additional graphs have been prepared, and are 

provided as Enclosures 4,5, and 6. These graphs plot the ratio of the in-axis 

acceleration response at the rear of the top front nest to that of the mounting 
surface at the top front nest location of the rack. This ratio is plotted as a 

function of test frequency for both the 1.Og and 2.Cg tests of the rack.  

The plots of the above ratio for the 1.0g and 2.Og test "track" each other 
well in each of -he three test axes, demonstrating that the response of the 

nest to acceleration applied at its mounting surfaces was essentially un
changed, throughout the test.  

The above is considered to be strong evidence in support of the visual 
observations that the structural integrity of the nest and its mounting 
hardware were maintained throughout the test of the rack.  

Paragraph 2 - Integrator power drivers, 2AO-IPD-R's, are not considered 
to be useable on applications where chattering of the mercury-wetted 
relays during seismic would be a problem. In uch cases, 2AO-IPD-A's 
should be used.  

Paragraph 3.a. - The "output spikes" during seismic, as reported in 3.a, 
can be disregarded since it has been established that these resulted 
from intermittent electrostatic effects produced by oscillatory motion 
of signal leads between the Test Items on the seismic table and cutput 
monitoring test equipment which was located several feet from the seismic 
table. (See Test Report No. T5-6089).  

Paragraph 3.b. - This paragraph reports the breaking of two wires to 
a relay socket of a 2A0-L2C-R Contact Isolator.  

The current production design of the 2AO-L2C-R includes seven cable clamps 
at specific locations to support the wiring in the vicinity of. the relay 
sockets. These were not included in the design uf the unit tested per the 

subject test rerjort. (J.  

.Mt~nR DI3M1L



Page 3 

Resonant searches have been conducted on the current design at both low 
and high acceleration levels, in which the wiring of the 2AO-L2C-R was 
observed using a stroboscope to detect any resonant motion of the wiring.  
No resonant modes were detected. (See Enclosure 7.) 

It should also be kept in mind that this failure (breaking of two of a 
total of eighty-four leads to relay sockets on the two units tested) occurred 
towards the end of a series of tests in which the unit was subjected to more 
than 1000 sine beats, subjecting the comparatively unsupported leads to a 
considerable amount of fatigue.  

Foxboro believes that the potential for the above mode of failure has been 
eliminated by the cable clamping arrangement of the present design, as 
indicated by the results of the resonant searches dccumented by Enclosure 7.  

Paracraph 3.c. - The failure mode of the operational amplifier, U2 (LM301A), 
has been classified as a random failure. It was caused by a lcose particle 
of conducting material resting on the chip inside of the amplifier case, 
which caused a short circuit between the minus supply terminal and the 
output terminal. The amplifier functioned properly after the particle was 
removed.  

Normally, we would expect a problem of this type to be detected during inspec
tion by the vendor, and also in functional testing by Foxboro. A total of 
208 LM1301A operational amplifiers were included in the instruments subjected 
to the subject seismic test, with occurrence of the single failure, above.  
Therefore, this fiilure was classified as a ranJom failure with a low proba
bility of recurrence.  

Paragraph 3.d. - As stated, the failure mode of Diode CR2 (1N914) was a 
short circuit. A review of the modules included in the seismic test indicates 
that a total of 140 IN914 diodes were present, with occurrence of the single 
failure, above.  

On this basis and Foxboro's extensive experience with diodes of this construc
tion, this occurrence has been classified as a random failure.  

Paragraph 3.e. - Suitcase jumpers have been replaced by a spring clip with 
higher retention force and lower mass. The spring clip, captures a male pin 
mounted upon the board, and is not free to "rock" under vibration as was 
the suitcase jumper. Thus this mode of failure has been eliminated.  

Paragraph 3.f. - With respect to the apparent malfunction of the 2AP-ALM-AS 
alarm card at the 3.5ci level, it has been consicdered that the two alarm 
cards which were tested included a total of four alarm set point mechanisms.  
The mis-firing of one of the four alarms at 3.5g is considered to have been 
a spurious occurrence in view of the fact that it did not reoccur during the 
5g and 10g testinc of the same unit, and that no malfunction occurred in 
any of the other three units which were tested.
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It is possible that the set point value was initially set closer than intended 

to the input signal level, or that the adjustment was changed inadvertently 

from its initial setting prior to the test.  

Nonetheless, it is Foxboro's "iew that the tests at the higher 5g and lOg 

levels, which were performed without incident, constitute a successful 

re-test of the alarm card.  

nParagraph 3- Control of alignment of retaining clips relative to the 

corresponding holes in the 2AP mnodules will assure retention of the cards 

within the module under seismic vibration.  

Foxboro,/J.C. Childs, Dept. 162 
Staff Engineer, Nuclear Power Products and Standards 

Corporate Quality Assurance Department 

joy 
1/3/77 

Enclosures (7) 

CROEM



c. Question: 

Provide the current Acton Lab qualification test report for the 

Foxboro Spec 200 Process Instrumentation (NSSS 5).  

Response: 

The Acton test report 11977 contained in The Foxboro Product Engineering 
Report Number PERS-113, Revision 1 is a source document for Foxboro test 

report T5-6089. The objective of this test was to determine the cause of 

output spikes produced during earlier seismic testing. See letter following.  
Foxboro test report T5-6089 and Acton test report 11977 were included here 

only to justify the problem of output spikes mentioned in Foxboro test 

report T3-1077 page 12 item 3a. Other testing included in Acton test 

report 11977 is of no concern with respect to Foxboro test report T3-1077.  
The correct Acton report for Foxboro test report T3-1077 is not really 
necessary since Foxboro test reports are based on Acton reports and may 

be considered to stand alone. Probably for this reason we don't see the 

Acton report for T-3-1077 in document PERS 75-113.  

0ll



13 February 1976 

Transmittal Letter: Test Report No. T5-6089, Seismic Testing of 2AO-V21, 
2Al-I3V Converters and 2AP+SUM Summer 

The attached report documents the results of a "diagnostic test" which was 
run on the subject SPEC 200 modules. The objective of the test was to determine the cause of output spikes produced during earlier seismic testing of these and other SPEC 200 modules as documented in Product Engineering 
Report No. PERS 75-113 and Test Reports Nos. T5-6059 and T3-1077.  

As further discussed in the attached report, it was determined that the output spikes resulted from intermittent electrostatic effects produced by motion of signal leads connecting the test modules on the seismic table to output monitoring test equipment.  

Copies of this report should accompany transmittals of Reports Nos. T5-6059 and PERS 75-113.  

FOXB 0:;;J. C. Childs, Dept. 370 
StafW ngineer 
Nuclear Power Products & Standards 

cmt 
Attachment



* d. Question: 

Justify the method of qualifying the Rosemount 442 Temperature 
Transmitters. Specifically explain how the TRS was developed 
from the floor RRS considering cabinet dynamics.



. RESPONSE 
Analysis 

The process instrument rack in which this device is mounted was qualified 
by single frequency single axis tests. Therefore, an RRS was not available 
for the transmitter. From the qualification report, Foxboro T4-1025, the 
cabinet resonance frequencies are all above the predominant frequencies in 
the motion of the floor to which the cabinet is mounted, to the extent that 
little dynamic coupling will occur between the cabinet and floor. In other 
words, the floor motions will not be significantly amplified at the transmitter 
location. Plots have been made.of the transmitter TRS vs the cabinet floor 
response spectra (Fig. I & II). It can be seen from the curves that more 
than sufficient margin is present to account for any small amount of ampli
fication which may occur in the cabinet due to the light coupling.  

The incomplete enveloping of the RRS brings in another SQRT concern.  
Dayton T. Brown Laboratories ascertained the lowest measured (structural) 
natural frequency to be greater than 35 Hz. This is obviously not a problem 
compared to the 2 Hz cutoff. This leaves the internals of the component of 
possible concern. A visual inspection of the internals reveals two circuit 
boards 2" wide by 3" long. These two boards are constrained on their boundary 
by tight plastic tracks. In our professional opinion, the rigidity of the 
mounting of these two circuit boards eliminates any concern about the cutoff 
frequency of 2 Hz.  

Conclusions 

1. Figures I and II indicate that sufficient margin is present to account 
for any small amount of amplification which might occur in the cabinet 
due to the light coupling involved.  

2. The rigidity of circuit board mounting is considered sufficient to eliminate 
any concerns relative to the enveloping of the RRS.
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5. Control Bldg. Item 5 - CPC Operator's Module (NSSS 7) 

Question: 

Provide justification for equivalence between the test configuration and 

the actual installed configuration for CPC Operators Module (NSSS 7).



. RESPONSE 
General Approach 

The supporting structure used to excite the CPC Operator's 
Module is 

shown in the Wyle Report No. 43130-1. The actual field installation mounting 

structure is somewhat different from that used during the Seismic Test Program.  

Modal Analysis of the two structures is used to compare the mountings 
and assess 

the dynamic response that is experienced by the module in each 
configuration.  

Analysis 

Finite element models of the test structure and field installation, 
including the module, were made to perform the modal analysis. Sketches of 
the models are shown in Figures III and IV. The SAPIV computer code was used 
to determine the first 5 modeshapes and frequencies in each case. These are 
listed in Table B.  

Comparison of the modeshapes and frequencies shows the first mode in each 
case to represent the mounting structures while the others indicate local 

responses of the sides, top and bottom of the CPC module. The test structure has 
a frequency slightly higher than that of the. field installation (109.5 Hz and 
100 Hz, respectively). The field installation response is primarily motion of 
the rear struts while the test structure modeshape includes significant motion 
of the module as well.  

Testing performed was in the range of 1 - 35 Hz which is considerably below 
the resonances found for the two structures.  

Conclusions 

1. Based upon the assumption of a single degree-of-freedom system, the ratio of 
forcing frequency to response frequency indicates the magnification factor 
of both structural mountings to be virtually the same.  

2. Motion of the module is not significant in the first mode of the field 
installation but is significant in the test configuration. We may therefore 
say that the module was more severely excited during the test than it would 
be during field installation under the same dynamic conditions.
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TABLE B 

MODAL ANALYSIS RESULTS 

Test Structure Field Installation 
Mode Freg. Mode Description Freq. Mode Description 

1 109.5 Front Panel & Horizontal 100.2 
Sup't Rear Strut Motion 

2 165. Module Top & Bottom 100.3 

3 174.5 " " " 160.7 Module Top & Bottom 

4 201.2 Module Top 165.5 " 

5 317. Module & Sup't Structure 198.1 Module Top 

(Hz.) (Hz.)



6. Control Bldg. Item 6 - Main Control Panel (BOP 7) 

Question: 

Provide insitu test and any other seismic qualification data for the main 

control panel. Provide a list of all seismic Category I equipment mounted 

in the main control panel.  

Response: 

The following three additional seismic qualification documents were provided 

by the vendor in support of the seismic qualification of the main control 
panel: 

1. Wyle Laboratories Test Report 58334, dated October 12, 1978, Study 
of Main Control Consoles for Circle AW Products Company.  

2. Wyle Laboratories Test Report 58379, dated February 16, 1979, Seismic 
Testing of Sections 1 and 2 of Main Console for Circle AW Products.  

3. Circle AW Products Company Engineering Report 79060, dated March 22, 
1979, Effect of Increased Instrument Loading on Resonant Frequency of 
Main Control Consoles.  

The conclusions from these reports are as follows: 

1. The panel skin can be considered to be rigid for all credible instru
mentation arrays.  

2. The natural frequency of the complete panel assembly is higher than the 
individual shipping sections and can be considered to be rigid.  

3. The lowest projected natural frequency for saturated panels is safely 
outside the major amplified region of the RRS.  

Enclosed you will also find a list of all Seismic Category I mounted in the 
main control panels. Components with specification numbers 5XX are Bechtel 
supplied components whereas components with specification numbers 9XX are CE 
supplied components. The BOP supplied components fall into five basic 
categories: 1) Hand switches, 2) Indicating lights, 3) Position indicators, 
4) Process controllers, and 5) Recorders. Seismic qualification of each of 
these components were performed by the subtier supplier to a seismic 
environment compatible with the predicted environment with the control panel.
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1.0 REFERENCES 

1.1 Circle A W Products Co. Purchase Order No. 3259 dated 6 July 1978.  

1.2 Wyle Laboratories "Test Plan for 
Study of Main Control Consoles 

for Circle A W Corporation", dated 14 September 
1978.  

2.1 

2.0 TEST PROCEDURES 

2.1 Purpose 

The purpose of this test program was to demonstrate 
and documeet 

that the main control consoles 
for the San Onofre Nuclear Generat

ing Station could be modified by installation of additional devices 

without impairing the console capability to withstand the required 

seismic envirolmelt. Testing was conducted at the 
San Onofre 

Nuclear Generating Station on five panels, as described 
below.  

55 1 Upper right hand 
SS 3 Left hand and second from left 

SS 4 Left and right hand, 

SS 6 Left hand 
SS 7 Right hand at mid-point 

2.2 Panel Selection 

Console drawings were studied qalitatively by means of drawing 

study and Thnspection of the consoles at 
the job site to determine 

the range of unsupported panel sizes, cutouts, and weight 
of 

devices installed. In this context, panels were 
defined as the 

unsupported sections of the one-quarter inch steel 
sheet in which 

the various instruments were mounted. Panels near the extren.  

of the ranges were selected as 
candidates for in-situ testing.  

The objective was to determine panel first mode frequencies as 

a function of size, cutouts, and 
weight of installed components.  

2.3 In-Situ Testing 

The panels described in Paragraph 2.1 were 
inspected on site to 

confirm that they met the selection 
criteria as test panels. The 

test consisted of a first mode 
frequency determination for each 

panel. A small, relatively long period 
impulse was applied by 

hand to each panel. A hand-held velocity pickup was 
placed on
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2.3 (continued) 

the panel in the area of maximum response 
(Reference Figures 1 

through 5). The output of the velocity pickup was recorded on 

a direct readout recorder.  

3.0 TEST RESULTS 

Examination of the oscillograph records revealed the following 

natural frequencies of the panels tested.  

Shipping Frequency 

Section Panel (Hz) 

No. 1 Upper right hand side 50.0 

No. 3 Second panel from left side 30.0 

No. 3 Left hand side 28.5 

No. 4 Right hand side 30.0 

No. 4 Left hand side 30.0 

No. 6 Left hand side 25.0 

No. 7 Right hand side mid-point Note 

No. 7 Lower right hand side 72.0 

Note: Unable to determine frequency from data but was in 

excess of 70 Hz.  

For additional information, refer to the oscillograph records 

and equipment list included in this report.
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1.0 SUMMAR 

Two sections of the =ain console (Sections 1 and 31 were subjected 

to seismic testing. Testing was performed at San Qnofre Nuclear 

Generating Stations 2 and 3.  

2.0 REFERENCES 

2.1 Circle AW Products Purchase Order No. 3775, dated 4 December 1978.  

2.2 Wyle Laboratories Test Plan 781213, dated 8 November 1978.  

2.3 Wyle Laboratories Test Report No. 54498-1.  

3.0 TEST PROCEDURES 

3.1 Cabinet Selection 

Two sections of the main console (Sections 1 and 3) were chosen 

for this testing. Along with these two.sections, two panels were 

instrumented and monitored for local resonances. This information 

was also used for comparison with data accumulated during previous 

testing. (Reference 1.3) 

3.2 Test Setup 

The cabinet assembly was tested utilizing an electrodynamic shaker 

(25 pound force-pound). The shaker was attached to the cabinet 

utilizing the existing holes in the cabinet to which the cabinet 

door hinges are attached. At a point of sufficient rigidity that 

local deflection due to input loads is minimized, and near to the 

side to side center of gravity of the consoles, a load cell was 

attached in series with the shaker/shaker to cabinet fixture 

(stinger). A typical test setup is shown in Figure 1, Page 4.  

An accelerometer was attached to the cabinet section adjacent 
to 

the shaker stinger attach point. The load cell was used to con

trol the input excitation to the cabinet section. The accelerometer 

was used to monitor the input motion. A steady state sinusoidal 

sweep test was performed in the frequency range 
of 5 to 50 Hz at 

an input force sufficient to excite the cabinet modes but not 

cause damage to the test cabinet section.
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3..2 (continued) 

Two response accelerometers were attached to selected panels and 
at locations determined by Circle AW and Wyle Laboratories 
personnel to monitor local panel resonances.  

3.3 Test Sequence 

Two sine sweeps from 5 to 25 Hz, and from 20 to 50 Hz were per
formed on each section to acquire data from which the resonance 
frequencies of the consoles after installation of additional 
instruments may be extrapolated by the buyer.  

3.4 Data Acquisition 

The input accelerometer, load cell, and the two response accel
erometers were monitored and recorded on a direct readout 
recorder. The input control accelerometer and load cell were 
used to monitor the input to the cabinet section, and the 
response accelerometer to determine the first mode of the 
cabinet section.  

4.0 TEST RESULTS 

4.1 A review of the test records showed the first mode of shipping 
section 1 to be 28 Hz on both the No. 2 and No. 3 accelerometer.  
(Reference Drawing No. 1, Page 5.) 

4.2 A review of the test records for shipping section 3 showed its 
first mode to be 33 Hz on both No. 2 and No. 3 accelerometers.  
(Reference Drawing No. 2, Page 6.) 

4.3 Test equipment used in this testing is recorded on equipment 
lists included in this report as Pages 7 and 8.  

* 5-%0 5- 4-
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1.0 PURPOSE 

The in-situ impedance tests of reference 2.3 were performed to determine 
the first-mode resonant frequencies of main control sonsoles identified 
as Shipping Sections 1 and 3. The data so derived are used below as 
models for calculations predicting the change in the resonant frequencies 
resulting frcrn the installation of a maximum number of instruments, 
a candition hereinafter described as "saturation".  

2.0 RFERENCES 

2.1 Wyle Laboratories Test Report 54498-1 dated 6/29/76 
2.2 Wyle Laboratories Test Report 58344 dated 10/12/78 
2.3 Wyle Laboratories Test Report 58379 dated 2/16/79 
2.4 Circle A W Products letter 78109 dated 11/15/78 
2.5 Circle A W Products letter 79059 dated 3/22/79 
2.6 "Theory of Plates and Shells", Tinoshenko and Woinowsky-Krieger, Second Editi on 
2.7 "Shock and Vibration Handbook", Harris and Crede 
2.8 "Formulas for Stress and Strain", Roark, Third Edition.  

3.0 CDNCLSIONS 

Extrapolation fran the data of reference 2.3 indicates that the lowest 
resonant frequency that can be expected fron a saturated console is greater 
than 27hz in the frant-to-back axis. Since the amplified portion of the 
RRS is below 10hz, the frequency design factor is 2.7, or taken as a function 
of load + stiffness, the structural design factor is 2.72 = 7.3.  
Only resonances in the front-to-back axis are studied; para. 4.4.1 of 
reference 2.1 indicates that there are no resonant frequencies of interest 
in the other axes.  

It is important to note here that the local resonances predicted in ref
erence 2.4 are as low as 19.5hz for saturated panels, and it is therefore 
these resonances which may be the limiting parameter when considering 
increased instranent loads. In either case the lowest frequency to be 
expected, as long as the basic structural integrity of the consoles is not 
diminished, is safely outside the <10hz range of the RRS.  

4.0 SHIPPING SECTION 3 

Shipping Section 3 was chosen for impedance testing as being a typical 
panel in regard to proportions, support and loading, and because of the 
availability of data fran previous tests for canparison. The shaker table 
test of reference 2.1 showed resonance at 10hz, while 33hz was recorded in 
the impedance test of reference 2.3. These data may be cnpared by nodeling 
SS3 as a homogeneous rectangular slab. In reference 2.1 there is fixity only 
at the base, so that the slab acts as a cantilever beam; in reference 2.3 
the slab also has support of indeterminate fixity along the vertical edges, 
being bolted to the adjacent panels. The beam deflection equation is: 

1 W13 _1 gab4 4 8 = = 1. 5f 

CAW-?
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where q is the load per unit frontal area, and a and b the width and 

height. Reference 2.6 gives the deflection of the plate with vertical 

edge fixity = 0 as: 

£ = .019 E/ 4 

where the coefficient is that for a plate aspect ratio of 0.82, and V is 

Poisson's ratio = 0.3. Fran these equations the ratio of beam to plate 
deflection is 7.246, so the ratio of frequencies would be expected to be 

= 2.69. Similar analysis with edge fixity taken as 1.0 gives a 

frequency ratio of 4.45. The actual ratio of recorded frequencies is 

3.3, falling midway between the analytical frequency limits determined 

by the extremes of the edge fixity conditions. This supports the validity 
of the modeling and provides a basis for an estimate of change in frequency 
resulting fran saturated instrument loading.  

Assuming the width of SS3 to be the median width at mid-height, q is 0.339 

lb/in2 . Sumning by parts the individual increments of instrment weight 

as a function of the third paer of their height above the base gives 

M" = 2-b 3 = 66097040 lb in 3 

Equating this against the sumation of q by integration fron the expression 
in the panel deflection equation gives 

66097040 lb in 3 = 108 qb4 db =[ qb5 08 = 2938656000 q in 5 

so that the incremental loading, noted as Aq, becones 0.02239 lb/in2 . The 

effect on the resonant frequency is fq/q+/.q = 0.968. This would cause 
the resonant frequency of SS3 under saturated loading to drop to 
33x 0.968 31.9hz.  

5.0 SHIPPING SECTIIN 1 

Shipping Section 1 was chosen for in-situ testing as being atypical in 

having (as does its structurally symmetrical twin) one unsupported vertical 

edge. This lack of support also makes SS1 a worst case as regards deflecti 

of the unsupported upper corner. The loss of rigidity is reflected in a 

lower resonant frequency of 28hz. If SS1 is also modeled as a homgeneous 
rectangular slab, and assuming no support fran the fixed edge, a vertical 

element at the free edge will deflect according to the equation 

W b3  6592.5 1083 103808160 
aE a E1 aE I 

f1 Total increnent in deflection due to saturation is obtained by sumning the 
deflections caused by each group of added instruments, assuning that they 
are distributed unifomly across the width of the panel:
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where y is the distance from the floor to the c.g. of the instrument group.  
Here the effect of saturation on the resonant frequency isg/5 +E6= 0.983.  
Applying this factor to the recorded resonant frequency of SSl gives a 
reduction in frequency to 28 x 0.983~ =27.5hz.  

6.0 OIHER SHIPPING SETICS 

The other edge-supported panels, having similar structure, proportions, 
support and loading, would be expected to exhibit similar frequency 
characteristics. The one exception is SS 6, which is considerably narrower 
in width; however, a qualitative exmination of the equations of ref- 
erence 2.6 indicates that the resulting higher aspect ratio will increase 
the resonant frequency, so no analytical study is considered necessary.  

0e 

r M
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REP ATE 11/03/80 P*1 

SAN ONOFRE UNITS 2 & 3 
BILL OF MATERIAL FOR SEISMIC CLASS I EQUIPMENT LOCATED IN MAIN CONTROL PANELS 

PANEL INSTRUMENT PROJECT 
NUMBER TAG. NUMBER SERVICE DESCRIPTION SPEC NUMBER CLASS MANUFACTURER MODEL NUMBER 

2CR-50 419 2 LI 011OA1 PRESSURIZER LEVEL 924 2XXXHA SIGMA 9270 
2CR-50 420 2 LI 0110A2 PRESSURIZER LEVEL 924 2XXXHA SIGMA 9270 
2CR-50 431 2 HS OiOOFI IE PRZ BACK-UP HEATER E-128 506-2A 21C*HA MSC 
2CR-50 434 2 HS 010012 IE PRZ BACK-UP HEATER E-129 506-2A 21C+HA MSC 
2CR-50 447 2 TRN 0111 SHELF 505-1OB 21C*HA FOXBORO 202S-8



REP ATE 11/03/80 P0 2 

SAN ONOFRE UNITS 2 & 3 
BILL OF MATERIAL FOR SEISMIC CLASS I EQUIPMENT LOCATED IN MAIN CONTROL PANELS 

PANEL INSTRUMENT PROJECT 
NUMBER TAG NUMBER SERVICE DESCRIPTION SPEC NUMBER CLASS MANUFACTURER MODEL NUMBER 

2CR-51 641 2 01 9153-1 RATE OF CHANGE OF POWER 924 2XXXHA SIGMA 9270 

2CR-51 .642 2 0I 9153-2 RATE OF CHANGE OF POWER 924 2XXXHA SIGMA 9270 

2CR-51 643 2 UI 9157 REACTOR TRIP STATUS PANEL 944 lxxx ELTRO MECH N/A 
2CR-51 653 2 TRN 0111A SHELF 505-1OB 21C-HA FOXBORO 2025-4 

0 
0
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SAN ONOFRE UNITS 2 & 3 
BILL OF MATERIAL FOR SEISMIC CLASS I EQUIPMENT LOCATED IN MAIN CONTROL PANELS 

PANEL INSTRUMENT PROJECT.  
NUMBER TAG NUMBER SERVICE DESCRIPTION SPEC NUMBER CLASS MANUFACTURER MODEL NUMBER 

2CR-52 001 2 PI 1023Ai STEAM GENERATOR EO8B PRESSURE 944 2XXX SIGMA 9270 

2CR-52 001 2 PI 1023B STEAM GENERATOR EOBB SET POINT 924 2XXX SIGMA 9270 
2CR-52 002 2 PI 1023A2 STEAM GENERATOR EO88 PRESSURE 944 2XXX SIGMA 9270 
2CR-52 02 2 PI 1023B2 STEAM GENERATOR EO88 SET POINT 924 2XXX SIGMA 9270 
2CR-52 003 2 PI 1023A3 STEAM GENERATOR EO88 PRESSURE 944 2XXX SIGMA 9270 
2CR-52 003 2 PI 1023B3 STEAM GENERATOR E088 SET POINT. 924 2XXX SIGMA 9270 
2CR-52 004 2 PI 1023A4 STEAM GENERATOR EO88 PRESSURE 944 2XXX SIGMA 9270 

2CR-52 004 2 PI 1023B4 STEAM GENERATOR E088 SET POINT 924 2XXX SIGMA 9270 

2CR-52 005 2 Pl 1013A1 STEAM GENERATOR E089 PRESSURE 944 2XXX SIGMA 9270 
2CR-52 005 2 PI 1013B1 STEAM GENERATOR E089 SET POINT 924 2XXX SIGMA 9270 
2CR-52 006 2 PI 1013A2 STEAM GENERATOR EO89 PRESSURE 944 2XXX SIGMA 9270 
2CR-52 006 2 PI 1013B2 STEAM GENERATOR E089 SET POINT 924 2XXX SIGMA 9270 
2CR-52 007 2 PI l013A3 STEAM GENERATOR E089 PRESSURE 944 2XXX SIGMA 9270 
2CR-52 007 2 PI 101383 STEAM GENERATOR E089 SET POINT 924 2XXX SIGMA 9270 
2CR-52 008 2 PI 1013A4 STEAM GENERATOR EO89 PRESSURE 944 2XXX SIGMA 9270 
2CR-52 008 2 PI 101384 STEAM GENERATOR E089 SET POINT 944 2XXX SIGMA 9270 

2CR-52 009 2 LI 1123-1 STEAM GENERATOR E088 LEVEL 924 2XXX SIGMA 9270 
2CR-52 009 2 LI 1125-1 STEAM GEN EO88 W/RANGE LEVEL IND 924 2XXX SIGMA 9270 

2CR-52 i010 2 LI 1123-2 STEAM GENERATOR E088 LEVEL 924 2XXX SIGMA 9270 

2CR-52 010 2 LI 1125-2 STEAM GEN E088 W/RANGE LEVEL IND 924 2XXX SIGMA 9270 
2CR-'52 'oi 2 LI 1123-3 STEAM GENERATOR E088 LEVEL 924 2XXX SIGMA 9270 
2CR 2 012 2 LI 1123A4 STEAM GENERATOR EO88 LEVEL 924 2XXX SIGMA 9270 

2CR-52 013 2 LI 1113-1 STEAM GENERATOR E089 LEVEL 924 2XXX SIGMA 9270 
2CR-52 013 2 LI 1115-1 STEAM GEN E089 W/RANGE LEVEL IND 924 2XXX SIGMA 9270 
2CR-52 014 2 LI 1113-2 STEAM GENERATOR E089 LEVEL 924 2XXX SIGMA 9270 
2CR-52 014 2 LI 1115-2 STEAM GEN E089 W/RANGE LEVEL IND 924 2XXX SIGMA 9270 
2CR-52 015 2 LI (113A3 STEAM GENERATOR E089 LEVEL 924 2XXX SIGMA 9270 
2CR-52 016 2 LI 1113-4 STEAM GENERATOR EO89 LEVEL 924 2XXX SIGMA 9270 
2CR-52 017 2 HS 8205A1 MAIN STEAM ISOLATION VALVE 506-2A 21C*HA 
2CR-52 018 2 HS 8203-1 MAIN STEAM ISOL VALVE BYPASS 506-2A 21C*HA 
2CR-52 019 2 HS 8201-1 STM FROM STM GEN TO AUX TURBINE 506-2A 21C*HA 
2CR-52 021 2 HS 4714-2 AUX FEEDWATER TO STM GEN EO88 ISOL 506-2A 21C*HA 
2CR-52 021 2 HS 4731-1 AUX FEEDWATER TO STM GEN E-089 506-2A 21C*HA 
2CR-52 02,1 3 HS 4731-1 AUX FEEDWATER TO STM GEN E-089 506-2A 21C*HA 
2CR-52 023 2 FI 4720-1 AUX FEEDWATER TO STM GEN E088 505-7 21C*HA SIGMA 9270 
2CR-52 024 2 FI 4725-2 AUX FEEDWATER TO STM GEN E089 505-7 21C*HA SIGMA 9270 
2CR-52 070 2 HS 4705-1 AUX FW PUMP P140 DISCH TO SG E088 506-2A 21C+HA 
2CR-52 072 2 HS 4706-2 AUX FW PUMP P140 DISCH TO SG E089 506-2A 21C*HA 
2CR-52 074 2 HS 4712-2 AUX FW PUMP P141 DISCH TO SG EO88 506-2A 21C*HA 
2CR-52 076 2 HS 473-1 AUX FW PUMP P141 DISCH TO SG E089 506-2A 21C*HA 
2CR-52 077 2 HS 4716-2 AUX FW PUMP TURB STOP VALVE 506-2A 21C*HA 
2CR-52 077 2 HS 4733-2 AUX FW PUMP P504 506-2 21C*HA MSC 
2CR-52 078 2 HS 4707-1 AUX. FEEDWATER PUMP P141 506-2A 21C*HA 
2CR-52 088 2 HS 4730-2 AUX FEEDWATER TO STM GEN E-088 506-2A 21C*HA 

0



'ATE 11/03/80 4 

SAN ONOFRE UNITS 2 & 3 
BILL OF MATERIAL FOR SEISMIC CLASS I EQUIPMENT LOCATED IN MAIN CONTROL PANELS 

PANEL INSTRUMENT PROJECT 
NUMBER TAG NUMBER SERVICE DESCRIPTION SPEC NUMBER CLASS MANUFACTURER MODEL NUMBER 

2CR-52 089 2 HS 4715-2 AUX FEEDWATER TO STM GEN E089 ISOL 506-2A 21C*HA 
2CR-52 091 2 HS 8205B2 STM GEN E088 MAIN STM ISO VALVE 506-2A 21C*HA MSC 
2CR-52 092 2 HS 8202-2 MAIN STEAM ISOL VALVE BYPASS 506-2A 21C*HA 
2CR-52 093 2 HS 8200-2 STM FROM STM GEN TO AUX TURBINE 506-2A 21C*HA 
2CR-52 094 2 HIC 8419A1 MAIN STEAM DUMP TO ATMOSPHERE 505-10A 21C*HA FOXBORD 255PM+M2N 
2CR-52 095 2 HS 8419A1 MAIN STM DUMP TO ATM 506-2A 21C*HA 
2CR-52 096 2 HIC 8421A2 MAIN STEAM DUMP TO ATMOSPHERE 505-iOA 21C*HA FOXBORO 255PM+M2N 
2CR-52 097 2 HS 8421A2 MAIN STM DUMP TO ATM 506-2A 21C*HA 
2CR-52 098 2 HS 4054-1 STM GEN EO88 BLOWDOWN ISOL 506-2A 21C*HA 
2CR-52 100 2 HS 4053-2 STM GEN E089 BLOWDOWN ISOL 506-2A 21C*HA 
2CR-52 102 2 HS 4058-1 STM GEN EO88 WTR SAMPLE ISOL 506-2A 21C*HA 
2CR-52 103 2 HS 4057-2 STM GEN E089 WTR SAMPLE ISOL 506-2A 21C*HA 
2CR-52 108 2 HS 9132-1 REACTOR TRIP 506-2A 21C*HA 
2CR-52 109 2 HS 9132-4 REACTOR TRIP 506-2A 21C*HA 
2CR-52 110 2 HS 9135-3 SIAS ACTUATION 506-2A 21C*HA 
2CR-52 il 2 HS 9136-3 CIAS ACTUATION 506-2A 21C*HA 
2CR-52 112 2 HS 9137-3 MSIS ACTUATION 506-2A 21C*HA 
2CR-52 113 2 HS 9138-3 CCAS ACTUATION 506-2A 21C*HA 
2CR-52 114 2 HS 9139-3 CSAS ACTUATION 506-2A 21C*HA 
2CR-52 115 2 HS 9135-4 SIAS ACTUATION 506-2A 21C*HA 
2CR-52 116 2 HS 9136-4 CIAS ACTUATION 506-2A 21C+HA 
2CR-52 117 2 HS 9137-4 MSIS ACTUATION 506-2A 21CSHA 
2CR-52 118 2 HS 9138-4 CCAS ACTUATION 506-2A 21C*HA 
2CR-52 119 2 HS 9139-4 CSAS ACTUATION 506-2A 21C*HA 
2CR-52 120 2 HS 9140-3 EFAS-1 ACTUATION 506-2A 21C*HA 
2CR-52 121 2 HS 9141-4 EFAS-2 ACTUATION 506-2A 21C*HA 
2CR-52 122 2 HS 9140-4 EFAS-1 ACTUATION 506-2A 21C*HA 
2CR-52 123 2 HS 9141-3 EFAS-2 ACTUATION 506-2A 21C*HA 
2CR-52 126 2 HS 8204B1 STM GEN EO89 MAIN STM ISO VALVE 506-2A 21C*HA MSC 
2CR-52 127 2 HS 8204A2 MAIN STEAM ISOLATION VALVE 506-2A 21C*HA 

'y 2CR-52 135 2 HS 4048-2 STM GEN E088 FW ISO VALVE 506-2A 21C*HA MSC 
2CR-52 145 2 HCN 8419Ai SHELF 505-1OB 21C*HA FOXBORO 202S-1 
2CR-52 146 2 HCN 8421A2 SHELF 505-10B 21C*HA FOXBORO 202S-1 
2CR-52 151 2 HS 8248-1 STM GEN EO88 MAIN STM DRAIN LINES 506-2A 21C*HA 
2CR-52 152 2 HS 4052-1 STM GEN E089 FW ISO VALVE 506-2A 21C*HA MSC 
2CR-52 153 2 HS 8249-2 STM GEN E089 MAIN STM DRAIN LINES 506-2A 21C*HA 
2CR-52 154 2 HS 4052-2 STM GEN E089 FW ISOLATION VALVE 506-2A 21C*HA MSC 

O
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SAN ONOFRE UNITS 2 &.,3 
BILL OF MATERIAL FOR SEISMIC CLASS I EQUIPMENT LOCATED,.IN.MAIN CONTROL. PANELS 

PANEL INSTRUMENT PROJECT 
NUMBER TAG NUMBER SERVICE DESCRIPTION SPEC NUMBER CLASS MANUFACTURER MODEL NUMBER 

2CR-56 002 2 HS 9132-3 REACTOR TRIP 506-2A 21C*HA 
2CR-56 003 2 PI 0102AI PRESSURIZER PRESS 924 2XXXHA SIGMA 9270 
2CR-56 003 2 PI 0102B1 PRESSURIZER. PRESS 924 2XXXHA SIGMA 9270 
2CR-56 004 2 J1 0001-1 LOG POWER LEVEL 924 2XXXHA SIGMA 9270 
2CR-56 006 2 HS 9132-2 REACTOR TRIP 506-2A 21C*HA 
2CR-56 007 2 PI 0102A2 PRESSURIZER PRESS 924 2XXXHA SIGMA 9270 
2CR-56 007 2 PI 0102B2 PZR PRESS 924 2XXXHA SIGMA 9270 
2CR-56 008 2 J1 0001-2 LOG POWER LEVEL 924 2XXXHA SIGMA 9270 
2CR-56 011 2 PI 0102A3 PRESSURIZER PRESS 924 2XXXHA SIGMA . 9270 
2CR-56 Oil 2 PI 0102B3 PZR PRESS 924 2XXXHA SIGMA 9270 
2CR-56 012 2 :I OOO1A3 LOG POWER LEVEL 924 2XXXHA SIGMA 9270 
2CR-56 015 2 PI 0102A4 PRESSURIZER PRESS 924 2XXXHA SIGMA 9270 
2CR-56 015 2 PI 0102B4 PZR PRESS 924 2XXXHA SIGMA 9270 
2CR-56 016 2 01 OOO1A4 LOG POWER LEVEL 924 2XXXHA SIGMA 9270' 
2CR-56 018 2 TI 0112-1 LOOP 1 HOT LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 018 2 TI 0122-1 LOOP 2 HOT LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 019 2 TI 9178-1 LOOP IA COLD LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 .019 2 TI 9179-1 LOOP 2A COLD LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 020 2 0I 0003-1 LOCAL POWER DENSI TY MARGIN 924 2XXXHA SIGMA 9270 
2CR-56 021 2 JI 0004-1 DNBR MARGIN 924 2XXXHA SIGMA 9270 
2CR-56 022 2 TI 0112-2 LOOP 1 HOT LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 022 2 TI 0122-2 LOOP 2 HOT LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 023 2 TI 9178-2 LOOP IB COLD LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 023 2 TI 9179-2 LOOP 2B COLD LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 024 2 01 0003-2 LOCAL POWER DENSI TY MARGIN 924 2XXXHA SIGMA 9270 
2CR-56 025 2 01 0004-2 DNBR MARGIN 924 2XXXHA SIGMA 9270 
2CR-56 026 2 TI 0112-3 LOOP I HOT LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 026 2 TI 0122-3 LOOP 2 HOT LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 027 2 TI 9178-3 LOOP 1A COLD LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 027 2 TI 9179-3 LOOP 2A COLD LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 028 2 JI 0003-3 LOCAL POWER DENSI TY MARGIN 924 2XXXHA SIGMA 9270 
2CR-56 029 2 AI 0004-3 DNBR MARGIN 924 2XXXHA SIGMA 9270 
2CR-56 030 2 TI 0112-4 LOOP I HOT LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 030 2 TI 0122-4 LOOP 2 HOT LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 031 2 TI 9178-4 LOOP 16 COLD LEG TEMPERATURE 924 2XX)XHA SIGMA 9270 
2CR-56 031 2 TI 9179-4 LOOP 28 COLD LEG TEMPERATURE 924 2XXXHA SIGMA 9270 
2CR-56 032 2 01 0003-4 LOCAL POWER DENSI 924 2XXXHA SIGMA 9270 
2CR-56 033 2 01 0004-4 DNBR MARGIN 924 2XXXHA SIGMA 9270 
2CR-56 034 2 JR 0002A1 EX-CORE LINEAR POWER 924 2XXXHA FOXBORO 220S-2 
2CR-56 034 2 JR 0002B1 CALIBRATED LINEAR POWER 924 2XXXHA FOXBORO 2205-2 
2CR-56 035 2 JR 0002A2 EX-CORE LINEAR POWER 924 2XXXHA FOXBORO 220S-2 
2CR-56 035 2 JR 000262 CALIBRATED LINEAR POWER 924 2XXXHA FOXBORO 220S-2.  

- 2CR-56 036 2 JR 0002A3 EX-CORE LINEAR POWER 924 2XXXHA FOXBORO 220S-2 
2CR-56 036 2 JR 000263 CALIBRATED LINEAR POWER 924 2XXXHA FOXBORO 220S-2 

u 
0 
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SAN ONOFRE UNITS 2 & 3 
BILL OF MATERIAL FOR SEISMIC CLASS I EQUIPMENT LOCATED IN MAIN CONTROL PANELS 

PANEL INSTRUMENT PROJECT 
NUMBER TAG NUMBER SERVICE DESCRIPTION SPEC NUMBER CLASS MANUFACTURER MODEL NUMBER 

2CR-56 037 2 JR 0002A4 EX-CORE LINEAR POWER 924 2XXXHA FOXBORO 220S-2 
2CR-56 037 2 JR 0002B4 CALIBRATED LINEAR POWER 924 2XXXHA FOXBORO 220S-2 
2CR-56 038 2 UI 9145-1 CORE PROTECTION CALC. MODULE 944 iXXX SEL DWG #179100439000 
2CR-56 039 2 UI 9146:2 CORE PROTECTION CALC. MODULE 944 ixxx SEL DWG #179100439000 
2CR-56 040 2 UI 9147-3 CORE PROTECTION CALC. MODULE 944 IXXX SEL DWG #179100439000 
-2CR-56 041 2 UI 9148-4 CORE PROTECTION CALC. MODULE 944 1XXX SEL DWG #179100439000 
2CR-56 042 2 UI 9149-1 P P S REMOTE CONTROL MODULE 944 lXXX ELTRO MECH DWG # 30853 
2CR-56 -043 2 UI 9150-2 P P S REMOTE CONTROL 944 lXXX ELTRO MECH DWG # 30853 
2CR-56 044 2 UI 9151-3 P P S REMOTE CONTROL MODULE 944 ixxX ELTRO MECH DWG # 30853 
2CR-56 045 2 UI 9152-4 P P 5 REMOTE CONTROL MODULE 944 1XXX ELTRO MECH DWG # 30853 
2CR-56 046 2 HS 9135-1 SIAS ACTUATION 506-2A 21C*HA 
2CR-56 047 2 HS 9136-1 CIAS ACTUATION 506-2A 21C*HA 
2CR-56 048 2 HS 9137-1 MSIS ACTUATION 506-2A 21C*HA 
2CR-56 049 2 HS 9138-1 CCAS ACTUATION 506-2A 21C*HA 
2CR-56 050 2 HS 9139-1 CSAS ACTUATION 506-2A 21C*HA 
2CR-56 051 2 HS 9135-2 SIAS ACTUATION 506-2A 21C*HA 
2CR-56 052 2 HS 9136-2 CIAS ACTUATION 506-2A 21C*HA 
2CR-56 053 2 HS 9137-2 MSIS ACTUATION 506-2A 21C*HA 
2CR-56 054 2 HS 9138-2 CCAS ACTUATION 506-2A 21C*HA 
2CR-56 055 2 HS 9139-2 CSAS ACTUATION 506-2A 21C*HA 
2CR-56 056 2 HS 9140-1 EFAS-1 ACTUATION 506-2A 21C*HA 
2CR-56 057 2 HS 9141-2 EFAS-2 ACTUATION 506-2A 21C*HA 
2CR-56 058 2 HS 9140-2 EFAS-1 ACTUATION 506-2A 21C*HA 
2CR-56 059 2 HS 9141-1 EFAS-2 ACTUATION 506-2A 21C*HA 
2CR-56 060 2 PI 0101-1 PRESSURIZER PRESS 924 2XXXHA SIGMA 9270 
2CR-56 061 2 PI 0101-2 PRESSURIZER PRESS * 924 2XXXHA SIGMA 9270 
2CR-56 062 2 PI 0101-3 PRESSURIZER PRESS 924 2XXXHA SIGMA 9270 
2CR-56 063 2 PI 0101-4 PRESSURIZER PRESS 924 2XXXHA SIGMA 9270 
2CR-56 067 2 .RN 0002-1 RECORDER SHELF 924 2XXX FOXBORO 202S-5 

2CR-56 068 2 JRN 0002-2 RECORDER SHELF 924 2XXX FOXBORO 202S-5 
2CR-56 069 2 JRN 0002-3 RECORDER SHELF 924 2XXX FOXBORO 202S-5 
2CR-56 070 2 JRN 0002-4 RECORDER SHELF 924 2XXX FOXBORO 202S-5 
2CR-56 071 2 PDI 0978-1 STEAM GENERATOR E089 AP 924 2XXX SIGMA 9270 
2CR-56 071 2 PDI 0979-1 STEAM GENERATOR E088 AP 924 2XXX SIGMA 9270 
2CR-56 072 2 PDI 0978-2 STEAM GENERATOR E089 AP 924 2XXX SIGMA 9270 
2CR-56 072 2 PDI 0979-2 STEAM GENERATOR E088 AP 924 2XXX SIGMA 9270 
2CR-56 073 2 PDI 0978-3 STEAM GENERATOR E089 AP 924 2XXX SIGMA< 9270 
2CR-56 073 2 PDI 0979-3 STEAM GENERATOR E088 AP 924 2XXX SIGMA 9270 
2CR-56 074 2 PDI 0978-4 STEAM GENERATOR E089 AP 924 2XXX SIGMA 9270 
2CR-56 074 2 PDI 0979-4 STEAM GENERATOR EO88 AP 924 2XXX SIGMA 9270 

o)
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SAN ONOFRE UNITS 2 & 3 
BILL OF MATERIAL FOR SEISMIC CLASS I EQUIPMENT LOCATED IN MAIN CONTROL PANELS 

PANEL INSTRUMENT PROJECT 
NUMBER TAG NUMBER SERVICE DESCRIPTION SPEC NUMBER CLASS MANUFACTURER MODEL NUMBER 

2CR-57 .003 2 HS 9334-1 SI TANK DRN HDR TO REFUEL WTR TK 506-2A 21C*HA MSC SERIES IOH 
2CR-57 009 2 ZI 9333-1 HPSI HDR #1 TO RC LOOP 2B 924 2XXX SIGMA l136 OOE 
2CR-57 010 2 ZI 9330-1 HPSI HOR.#1 TO RC LOOP 2A 924 2XXX SIGMA 1136 OOE 

2CR-57 012 2 FI 0321-1 HP SAFETY INJECT FLOW TO TANK #2 924 2XXX SIGMA 9270 OOE 
2CR-57 012 2 FI 0331-1 HP SAFETY INJECT FLOW TO TANK #3 924 2XXX SIGMA 9270 OOE 
2CR-57 014 2 ZL 9369-1 SHUTDOWN COOLER BYPASS VALVE 505-5 21C*HA 
2CR-57 022 2 TI 0303-1 SHUTDOWN COOLING HX #1 OUTLET TEMP 924 2XXX SIGMA 9270 
2CR-57 023 2 PI 0303-1 SHUTDOWN COOLING HX #1 INLET PRESS 924 2XXX SIGMA 9270 
2CR-57 024 2 FI 0338-1 CNTMT SPRAY PUMP DIS FLOW 924 2XXX SIGMA 9270 
2CR-57 025 2 FIG 0318-1 CNTMT SPRAY CHEM STORAGE TK FLOW 924 2XXX FOXBORO 250-PF-M2N-S 
2CR-57 026 2 LI 034881 CHEMICAL STORAGE TANK LEVEL 924 2XXX SIGMA 9270 
2CR-57 028 2 PI 0351-1 CONTAINMENT PRESS FOR ESF CONTROL 924 2XXX SIGMA 9270 
2CR-57 028 2 PI 0352-1 CONTAINMENT PRESS FOR ESF CONTROL 924 2XXX SIGMA 9270 
2CR-57 029 2 TI 9903-1 CONTAINMENT ATMOS TEMP IND-EMERG 505-7 21C*HA SIGMA 9270 

2CR-57 030 2 PI 0351-3 CONTAINMENT PRESS FOR ESF CONTROL 924 2XXX SIGMA 9270 
2CR-57 030 2 PI 0352-3 CONTAINMENT PRESS FOR ESF CONTROL 924 2XXX SIGMA 9270 
2CR-57 031 2 HS 9300-1 REFUELING WTR TK OUTLET VALVE 506-2B 21C*HA MSC 
2CR-57 032 2 LI 0305-1 REFUELING WTR TKS TOO5&TOO6 LEVEL 924 2XXX SIGMA 9270 OOD 
2CR-57 033 2 LI 0305-3 REFUELING WTR TKS T005&TOO6 LEVEL 924 2XXX SIGMA 9270 OOD 
2CR-57 036 2 HS 9333-1 HPSI HOR #1 TO RC LOOP 2B 506-2A 21C*HA MSC SERIES iH 
2CR-57 037 2 HS 9330-1 HPSI HDR #1 TO RC LOOP 2A 506-2A 21C*HA MSC SERIES iOH 
2CR-57 038 2 HS 9328-1 LPSI HEADER TO RC LOOP 2A 506-2A 21C*HA MSC SERIES TOH 
2CR-57 039 2 HS 9361-1 SI TANK LEAKAGE DRAIN VALVE 506-2A 21CHA 
2CR-57 042 2 HS 9375-1 SAFETY INJECTION TANK TOIO VENT 506-2A 21C*HA MSC SERIES 1OH 
2CR-57 043 2 HS 9360A1 SAFETY INJECT. TK T009 OUTLET VALVE 506-2B 21C*HA MSC MCROSW/PTK SERIES 
2CR-57 046 2 HS 9345-1 SAFETY INJECTION TANK TOO8 VENT 506-2A 21C*HA MSC SERIES IOH 
2CR-57 047 2 HS 9350A1 SAFETY INJECT. TK TO07 OUTLET VALVE 506-28 21C*HA MSC MCROSW/PTK SERIES 
2CR-57 048 2 HS 9351-1 SI TANK LEAKAGE DRAIN VALVE 506-2A iC*HA 
2CR-57 049 2 HS 9325-1 LPSI HEADER TO RC LOOP iB 506-2A 21C*HA MSC SERIES IOH 
2CR-57 050 2 HS 9324-1 HPSI HOP #1 TO RC LOOP IA 506-2A 21C*HA MSC SERIES IOH 
2CR-57 051 2 HS 9327-1 HPSI HOR #1 TO PC LOOP IB 506-2A 21C*HA MSC SERIES IOH 
2CR-57 053 2 HS 9367-1 SHUTDN HT EXCH TO CONTMT SP HOR #1 506-2A 21C*HA 
2CR-57 054 2 HS 0318-1 SPRAY CHEM FLOW CONTROL VALVE 506-2A 21C*HA MSC 
2CR-57 055 2 ZI 9324-1 HPSI HOR #1 TO RC LOOP IA 924 2XXX SIGMA 1136 OOE 
2CR-57 057 2 ZI 9327-1 HPSI HDR #i TO .C LOOP IB 924 2XXX SIGMA 1136 OOE 
2CR-57 059 2 HS 0511Ai PRES'ZR STEAM SAMPLE ISOL VALVE 506-2A 21C*HA 
2CR-57 060 2 ZL 0221-1 LETDOWN TO LETDWN HT XCHNGR VALVE 505-5 21C*HA 
2CR-57 061 2 ZL 9253-1 MAKE-UP WTR TO VOL CONTROL TANK 505-5 21C*HA 
2CR-57 062 2 HS 0509A1 RC HOT LEG SAMPLE ISOLATION VALVE 506-2A 21C*HA 
2CR-57 063 2 ZL 9218-1 PC PMP 8LEED OFF TO VOL CONTROL TK 505-5 21C*HA 
2CR-57 064 2 ZL 9236-I BORIC ACID MAKEUP TK T071 RECIRC. 505-5 21C*HA 
2CR-57 065 2 HS 9247-1 BA PUMPS TO CHG PUMPS SUCTION 506-2A 21C*HA 

- 2CR-57 066 2 ZL 9242-1 BORIC ACID MAKE-UP PUMP P174 505-5 21C*HA 

C 2CR-57 067 2 HS 9920-1 CONTAINMENT NORM COOL SUP ISO VV 506-2A 21C*HA 

o
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2CR-57 069 2 HS 9921-1 CONTAINMENT NORM COOL RET ISO VV 506-2A 21C*HA 
2CR-57 070 2 HS 0513A1 PRES'ZR SURGE LN SAMPLE ISOL VALVE 506-2A 21C*HA 
2CR-57 071 2 HS 5803-1 COMTAINMENT SUMP TO RADWASTE SUMP 506-2A 21C*HA 
2CR-57 072 2 ZL 4058-1 STM GEN E088 WTR SAMPLE ISOL 505-5 21C*HA 
2CR-57 073 2 HS 9949-1 CONTAINMENT PURGE SUP UNIT A374 ISO 506-2A 21C*HA 
2CR-57 074 2 HS 9951-1 CONTAINMENT PURGE EXH UNIT A060 ISO 506-2A 21C*HA 
2CR-57 075 2 HS 5388-1 INSTRUMENT AIR ISOLATION VALVE 506-2A 21C*HA 
2CR-57 077 2 HS 0516A1 GAS SAMPLE ISOLATION VALVE 506-2A 21C*HA 
2CR-57 078 2 HS 0514A1 GAS SAMPLE ISOLATION VALVE 506-2A 21C*HA 
2CR-57 079 2 HS 7512-1 CONTAINMENT ISOL RC DRN TO ROW SYS 506-2A 21C*HA 
2CR-57 080 2 ZL 8419-1 MAIN STEAM DUMP TO ATMOS. 505-5 21C*HA 
2CR-57 081 2 ZL 8201-1 MAIN STM TO AUX FW PUMP. 505-5 21C*HA 
2CR-57 082 2 ZL 8205-1 MAIN STEAM ISOL VALVE 505-5 21C*HA 
2CR-57 083 2 ZL 8203-1 MAIN STM ISOL. VALVE BYPASS 505-5 21C*HA 
2CR-57 085 2 ZL 4054-1 STM. GEN EO88 BLOWDOWN ISOL 505-5 21C*HA 
2CR-57 086 2 LI 9386-1 CONTAINMENT EMERG SUMP 505-7B 21C+HA SIGMA 9270 
2CR-57 086 2 LI 9387-1 CONTAINMENT AREA LEVEL 505-78* 21C*HA SIGMA 9270 
2CR-57 087 2 ZL 4871-1 AUX STEAM CNTMT ISO VV (OUTSIDE) 505-5 21C*HA 
2CR-57 088 2 ZL 9205-1 REGULAR HT EXCH TO LETDWN HT EXCH 505-5 21C*HA 
2CR-57 089 2 HS 7259-1 CONTAINMENT.ISOL SI TANK VENT HDR 506-2A 21C*HA 
2CR-57 090 2 HS 9303-1 CONTAINMENT EMER SUMP OUTLET VALVE 506-2A 21C*HA MSC SERIES iOH 
2CR-57 091 2 HS 9305-1 CONTAINMENT EMER SUMP OUTLET VALVE 506-2A 21C*HA 
2CR-57 092 2 ZL 6366-1 CCW TO EMERGENCY COOLING UNIT E401 505-5 21C*HA 
2CR-57 093 2 ZL 6370-1 CCW TO EMERGENCY COOLING UNIT E399 505-5 21C*HA 
2CR-57 094 2 ZL 6371-1 CCW FRM EMERGENCY COOLING UNIT E399 505-5 21C*HA 
2CR-57 095 2 ZL 6367-1 CCW FRM EMERGENCY COOLING UNIT E401 505-5 21C*HA 
2CR-57 096 2 ZL 4731-1 AUX FEEDWATER TO STM GEN E-089 505-5 21C*HA MSC 
2CR-57 097 2 HS 9823-1 CONT PURGE SPLY ISO VALVE 506-2A 21C*HA MSC 
2CR-57 098 2 HS 9825-1 CONT MINI-PURGE EXH ISO VALVE 506-2A 21C*HA MSC 
2CR-57 102 2 ZL 4048-1 STM GEN E088 FW ISOLATION VALVE 505-5 21C*HA 
2CR-57 103 2 ZL 4714-1 AUX FEEDWATER TO STM GEN E088 505-5 21C*HA 
2CR-57 108 2 HS 7801-1 CNTMT AIRBORNE RAD MON TRN A-ISO 506-2A 21C*HA 
2CR-57 109 2 HS 7802-1 CNTMT AIRBORNE PAD MON TRN A-ISO 506-2A 21C*HA 
2CR-57 110 2 HS 9392-1 HPSI PUMP P017 506-2A 21C*HA MSC SERIES IOH 
2CR-57 A11 2 HS 9393-1 H.P.S.I. PUMP P018 506-2A 21C*HA 
2CR-57 112 2 HS 9390-1 LPSI PUMP P015 506-2A 21C*HA MSC SERIES 1OH 
2CR-57 113 2 ZL 9228-1 CHARGING PUMP P190 505-5 21C*HA 
2CR-57 114 2 ZL 9229-1 CHARGING PUMP Pi91 505-5 21C*HA 
2CR-57 115 2 HS 9395-1 CONTAINMENT SPRAY PUMP POi2 506-2A 21C*HA 
2CR-57 116 2 ZL 9241-1 BORIC ACID MAKE-UP PUMP P175 505-5 21C*HA 
2CR-57 117 2 ZL 9231-1 BORIC ACID MAKEUP TK T072 RECIRC. 505-5 21C*HA 
2CR-57 119 2 ZL 4707-1 AUX FW PUMP P141 505-5 21C*HA 

- 2CR-57 121 2 ZL 6314-1 C.C. WATER PUMP P024 505-5 21C*HA 
2CR-57 122 2 ZL 6320-1 C.C. WTR PUMP P025 505-5 21C*HA
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2CR-57 123 2 ZL 6501-1 CCW FROM SHUTDOWN HT. EXCH. E004 505-5 21C*HA 
2CR-57 124 2 ZL 6218-i C.C. WTR NON-CRIT LOOP A RETURN VAL 505-5 21C*HA 

2CR-57 125 2 ZL 6212-1 CCW NON-CRITICAL LOOP A INLET VV. 505-5 21C*HA 
2CR-57 126 2 ZL 6497-1 SALT WTR. FROM CCW HT EXCH EOOi 505-5 21C*HA 
2CR-57 127 2 ZL 6380-1 SALT WTR. COOL. PUMP P112 505-5 21C*HA 
2CR-57 128. 2 ZL 6382-1 SALT WTR. COOL. PUMP P307 505-5 21C*HA 
2CR-57 129 2 ZL 6200-1 SALT WTR CLG PUMP P112 DISCH VALVE 505-5 21C*HA 
2CR-57 130 2 ZL 6202-1 SALT WTR CLG PUMP P307 DISCH VALVE 505-5 21C*HA 
2CR-57 131 2 ZL 6376-1 SALT WTR COOLING PUMP P112 BRG WTR 505-5 21C*HA 
2CR-57 132, 2 ZL 6378-1 SALT WTR COOLING PUMP P307 BRG WTR 505-5 21C 'HA 
2CR-57 133 2 ZL 4713-1 MOTOR DR AUX FW PMP P141 DISCH VV 505-5 21C*HA 
2CR-57 134 2 HS 4048-1 STM GEN E088 ISOLATION VALVE 506-2A 21C*HA 
2CR-S7 134 2 ZL 4712-2 AUX FW PUMP P141 DISCH TO SG E088 505-5 21C*HA 
2CR-57 136" 2 ZL 4870-1 AUX STEAM CNTMT ISO VV (INSIDE) 505-5 21C*HA 
2CR-57 147 2 TI 0351-1 LOW PRESS SAFETY INJECTION TEMP 924. 2XXXHA SIGMA 9270 
2CR-57 150 2 ZL 9945-1 HYD. PURGE SUPPLY UNIT A080 ISO VV 505-5 21C*HA 

2CR-Si 151, 2 ZL 9918-1 HYD. PURGE EXHST UNIT A082-ISO VV 505-5 21C*HA 
2CR-57 152 2 HS 9407-1 SPRAY CHEM ADD PUMP 506-2A 21C*HA MSC 
2CR-57 153 2 HS 9399-1 SPRAY CHEM. ADD. PMP DISCH VALVE 506-2A 21C*HA 
2CR-57 156 2 HS 7810-1 CNTMT AIRBORNE RAD MON TRN A-ISO 506-2A 21C*HA 
2CR-SI7 157 2 HS 78.11-1 CNTMT AIRBORNE RAD MON TRN B-ISO 506-2A 21C*HA 

2CR-Si 158 2 HS 9379-1. S.D. COOL SYSTEM FROM RC LOOP (N) 566-2B 21C*HA MSC MCROSW/PTK SERIES 

2CR-57 159 2 HS 937A3 S.DN COOL SYSTEM FROM RC LOOP (N) 506-2B 21C*HA MSC MCROSW/PTK SERIES 

2CR-57 160 2 HS 8150-1 SHUTON COOL FLOW FROM RC LOOP 2 506-2B 21C*HA MSC PT SERIES 

2CR-Si 160 2 HS 9337A1 SHUTON COOL FLOW FROM RC LOOP 2 506-2B 21C*HA MSC MCROSW/PTK SERIES 

2CR-57 161 2 HS 9306-1 SAFETY INJ & CONT SPRAY PP MINI-FLO 506-2B 21C+HA MSC 
2CR-Si7 162 2 HS 9307-1 SAFETY INJ & CONT :SPRAY :PPI.MINI-FLO 1506-28 21C*HA MSC 
2CR-S 163 2 HS 9353-1 S.D. -COOL SYSTEM WARMUP BYPASS 506-2A 21C4HA MSC SERIES 1OH 

2CR-S7 164 2 HS 7890-1 EMERGENCY EVACUATION SIREN 506-2A 21CHA 
2CR-57 165 2 ZL 9480-1 AREA FLOODING INDICATION 505-5 21C*HA MSC 
2CR-57 167 2 ZL 6223-1 CCW NON-CRITICAL INLET ISOL. VALVE 505-5 21C*HA 
2CR-57 168 2 ZL 6236-1 CCW NON-CRITICAL OUTLET VALVE 505-5 21C*HA 
2CR-57 170 2 ZL 8248-1 STM GEN E088 MAIN STM DRAIN LINES 505-5 21C*HA 
2CR-57 172 2 HS 8152-1 HPSI TO RC LOOP 2 HROT LEG 506-2B 21C+HA MSC 
2CR-57 172 2 HS 9420-1 HPSI TO RC LOOP 2 HOT LEG 506-2B 21C*HA MSC 
2CR-57 173 2 HS 9433-1 RC LOOP 2 HOT LEG INJECTION DRAIN 506-2A 21C*HA 
2CR-57 175 2 FI 9421-1 HPSI FLOW TO RC LOOP 2 HOT LEG 924 2XXX SIGMA 9270 

2CR-57 177 2 HS 0352-1 CONTAINMENT PRESS SENSE LINE ISO VV 506-2B 21C*HA MSC 

2CR-57 17& 2 HS 0352-3 CONTAINMENT PRESS SENSE LINE ISO VV 506-2B 21C*HA MSC 
2CR-57 183 2 FCN 0318-1 SHELF 924 2XXX 

2CR-57 191 2 HS 9092-1 CONT. SUMP DISCH VALVE 506-2A 21C*HA MSC 
2CR-57 191 3 HS 9092-1 CONT. SUMP DISCH VALVE 506-2A 21C*HA MSC 
2CR-57 192 2 HS 9090-1 CHILLED WATR FROM AND TO CONTAINMNT 506-2A 21C*HA MSC 
2CR-Si 193 2 HS 0590-1 SAMPLING SYSTEMS 506-2 21C*HA MSC
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2CR-57 193 3 HS 0590-1 SAMPLING SYSTEMS 506-2 21C*HA MSC 
2CR-57 194 2 HS 7861-1 RAD MONITORING SYSTEMS 506-2 21C*HA MSC SYSTEM 

2CR-57 194 3 HS 7861-1 RAD MONITORING SYSTEMS 506-2 21C*HA MSC SYSTEM 

2CR-57 196 2 HS 9093-2 NUCLEAR SERVICE WATER 506-2A 21C*HA MSC 
2CR-57 197 2 HS 9092-2 CONT. SUMP<DISCH VALVE 506-2A 21CHA MSC 
2CR-57 198 2 HS 9090-2 CHILLED WATR FROM AND TO CONTAINMNT 506-2A 21C*HA MSC 

2CR-57 199 2 HS 0590-2 SAMPLING SYSTEMS 506-2 21C*HA MSC 
2CR-57 206 2 AI 8108A1 CONT POST LOCA H2 CONCENTRATION 505-7 21C*HA SIGMA 9270 

2CR-57 207 2 HS 8107At CONT POST LOCA H2 MON SYS ON-OFF 506-2A 21CkHA MSC 
2CR-57 502 2 ZI 9332-2 HPSI HOR #2 TO RC LOOP 2B 924 2XXX SIGMA 1136 OOE 

2CR-57 503 2 HS 8151-2 SHUTON COOL FLOW FROM RC LOOP 2 506-2B 21C*HA MSC 
2CR-57 503 2 HS 9339A2 SHUTON COOL FLOW FROM RC LOOP 2 506-2B 21C*HA MSC MCROSW/PTK SERIES 

2CR-57 505 2 ZI 9323-2 HPSI HDR #2 TO RC LOOP IA 924 2XXX SIGMA 1136 OOE 

2CR-57 506 2 ZI 9326-2 HPSI HDR #2 TO RC LOOP IB 924 2XXX SIGMA 1136 OOE 

2CR-57 5 10 2 ZL 9204-2 LETDOWN TO REGEN.' HEAT EXCHANGER 505-S 21C*HA 
2CR-57 5i:1 2. ZI 9329-2 HPSI HDR::#2.TO:: P..::C : LOO .P 2A 924 2XXX,: SIGMA 1136 OOE 

2CR-Si7 513 .....2 Fl1 03 1 11-2 HP SAFET.Y INJECT .FLOW TO TANK #1 924 2XXX., SIGMA . 9270 OGE.  
2CR-57 513 2 FI 0341-2 HP SAFETY INJECT FLOW TO TANK #4 924 2XXX SIGMA 9270 OOE 

2CR-57 517 2 ZL 9946-2 HYD. PURGE SUPPLY UNIT A080 ISO VV 505-5 21C*HA 
2CR-57 520 2 ZL 9917-2 HYD. PURGE EXHST UNIT A082-ISO VV 505-5 21C*HA 
2CR-57 522 2 TI 0303-2 SHUTDOWN COOLING HX #2 OUTLET TEMP 924 2XXX SIGMA 9270 
2CR-57 523 2 PI 0303-2 SHUTDOWN COOLING HX #2 INLET PRESS 924 2XXX SIGMA 9270 

2CR-57 524 2 FI 0348-2 CNTMT SPRAYi PUMP DIS FLOW 924 2XXX SIGMA 9270 

2CR-57 525 2 FIC 0328-2 CNTMT SPRAY CHEM STORAGE TK FLOW 924 2XXX FOXBORO 2 AC 230 SF 
2CR-S7 526 2 PI 0351-2 CONTAINMENT PRESS FOR ESF CONTROL 924 2XXX SIGMA 9270 

2eR-57 526 2 PI 0352-2 CONTAINMENT PRESS FOR ESF CONTROL 924 2XXX SIGMA 9270 

2 C R-Si 527 2 TI 9911-2 CONTAINMENT.ATMOS:TEMP IND-EMEPG SOS-i 21C*HA SIGMA 9270 

2CR-57 528 2 PI 0351-4 CONTAINMENTPRESS FOR ESF CONTROL 924 2XXX SIGMA 9270 

2CR-S7 528 2 PI 0352-4 CONTAIN MENT PRESS FOR ESF CONTROL 924 2XXX SIGMA 9270 
2CR-,§ 530 2 LI 0305-2 REFUELING WTR TKS TOO5&TOO6 LEVEL 924 2XXX SIGMA 9270 OOD 

2C- 51 2 LI 0305-4 REFUELING WTR TKS TOOS&T006 LEVEL 924 2XXX SIGMA 9270 000 

2CR-57 532 2 HS 9301-2 REFUELING WTR TK OUTLET VALVE 506-2B 21C*HA MSC 

2CR-57 536 2 HS 9332-2 HPSI HOR #2 TO RC LOOP 28 506-2A 21C*HA MSC SERIES 10H 
2CR-57 537 2 HS 9331-2 LPSI HEADER TO RC LOOP 2B 506-2A 21C*HA MSC SERIES TOH 

2CR-57 537 2 HS 9371-2 SI TANK LEAKAGE DRAIN VALVE 506-2A 21C*HA 

2CR-57 540 2 HS 9370A2 SAFETY INJECT. TK TOIO OUTLET VALVE 506-2B 21C*HA MSC MCROSW/PTK SERIES 
2CR-57 542 2 HS 9365-2 SAFETY INJECTION TANK T009 VENT 506-2A 21C*HA MSC SERIES IOH 

2CR-57 543 2 HS 9329-2 HPSI HDR #2 TO RC LOOP 2A 506-2A 21C*HA MSC SERIES IOH 

2CR-57 544 2 HS 9323-2 HPSI HDR #2 TO RC LOOP iA 506A2A 21C*HA MSC SERIES iOH 

2CR-57 545 2 HS 9322-2 LPSI HEADER TO RC LOOP IA 506-2A 21C*HA MSC SERIES 10H 

2CR-57 546 2 HS 9326-2 HPSI HDR #2 TO RC LOOP 1B 506-2A 21C*HA MSC SERIES iOH 

2CR-57 549 2 HS 9355-2 SAFETY INJECTION TANK TOO7 VENT 506-2A 21C*HA MSC SERIES IOH 

- 2CR-57 550 2 HS 9341-2 SI TANK LEAKAGE DRAIN VALVE 506-2A 21C*HA 
2CR-57 551 2 HS 9340A2 SAFETY INJECT. TK TOOB OUTLET VALVE 506-2B 21C*HA MSC MCROSW/PTK SERIES 

0
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2CR-57 552 2 HS 9336-2 SHUTDN COOL FLOW TO LPSI PUMP SUCT 506-2B 21C*HA MSC MCROSW/PTK SERIES 
2CR-57 553 2 HS 9368-2 SHUTDN HT EXCH TO CONTMT SP HDR #2 506-2A 21C*HA 
2CR-57 554 2 HS 0328-2 SPRAY CHEM FLOW CONTROL VALVE 506-2A 21C*HA MSC 
2CR-57 555 2 HS 0510A2 PRES'ZR STEAM SAMPLE ISOL VALVE 506-2A 21C+HA 
2CR-57 556 2 ZL 6211-2 CCW TO CNTMT ISOLATION VALVE 505-5 21C*HA 
2CR-57 557 2 HS 0508A2 RC HOT LEG SAMPLE ISOLATION VALVE 506-2A 21C*HA 
2CR-57 558 2 ZL 9349-2 SAFETY INJ DRAIN HDR TO REFUEL TK 505-5 21C*HA MSC SERIES 10H 
2CR-57 559 2 ZL 6216-2 C.C. WTR NON-CRIT OUTLET ISOL VALVE 505-5 21C*HA 
2CR-57 560 2 ZL 9217-2 R. C. BLEED OFF TO VOL CONTROL TK 505-5 21C*HA 
2CR-S7 561 2 ZL 0227B2 VOLUME CONTROL TK OUTLET VALVE 505-5 21C*HA 
2CR-57 562 2 HS 9348-2 SAFETY INJ. PUMP MIN FLOW ISOL VAL 506-28 21C*HA MSC 
2CR-57 563 2 HS 0512A2 PRES'ZR SURGE LN SAMPLE ISOL VALVE 506-2A 21C*HA 
2CR-57 564 2 HS 5804-2 CONTAINMENT SUMP TO RADWASTE SUMP 506-2A 21C+HA 
2CR-57 565 2 ZL 7750-2 SPENT FUEL POOL FUEL TRANSF TUBE 505-5 21C*HA 
2CR-57 566 2 ZL 4057-2 STM GEN E089 WTR SAMPLE ISOL 505-5 21C*HA 
2CR-57 567 2 HS 9948-2 CONTAINMENT PURGE SUP UNIT A374-ISO 506-2A 21C*HA 
2CR-57 568 2 HS 9950-2 CONTAINMENT PURGE EXH UNIT A060 ISO 506-2A 21C*HA 
2CR-57 570 2 ZL 5357-2 SERVICE AIR TO CONT. ISOL. VALVE 505-5 21C*HA 
2CR-57 571 2 HS 0515A2 QUENCH TANK GAS SAMPLE ISOL VALVE 506-2A 21C*HA 
2CR-57 572 2 ZL 7751-2 REFUELING CAVITY FILL LINE ISOL 505-5 21C*HA 
2CR-57 573 2 ZL 7752-2 REFUELING CAVITY FILL LINE ISOL 505-5 21C*HA 
2CR-57 574 2 HS 7513-2 CONTAINMENT ISOL RC DRN TO ROW SYS 506-2A 21C*HA 
2CR-57 575 2 ZL 8421-2 MAIN STEAM DUMP TO ATMOS 505-5 21C*HA 
2CR-57 576 2 ZL 8200-2 MAIN STM TO AUX FW PUMP 505-5 21C*HA 
2CR-57 577 2 ZL 8204-2 MAIN STEAM ISOL. VALVE 505-5 21C*HA 
2CR-57 578 2 ZL 8202-2 MAIN STM ISOL. VALVE BYPASS 505-5 21C*HA 
2CR-57 580 2 ZL 4053-2 STM GEN E089 SLOWDOWN ISOL 505-5 21C*HA 
2CR-57 581 2 LI 0349-2 CNTMT SPRAY CHEM STORAGE TK LEVEL 924 2XXX SIGMA 9270 
2CR-57 582 2 HS 5434-2 NITRO. TO SAFETY INJECTION TANKS 506-2A 21C*HA MSC SERIES iOH 
2CR-57 584 2 HS 7911-2 NUCL SERV WATER CONTAINMENT ISOL 506-2A 21C*HA 
2CR-57 585 2 HS 7258-2 CONTAINMENT ISOL SI TANK VENT HOR 506-2A 21C*HA 
2CR-57 586 2 HS 5437-2 NITROGEN SUPPLY ISOLATION VALVE 506-2A 21C*HA 
2CR-57 587 2 HS 9302-2 CONTAINMENT EMER SUMP OUTLET VALVE 506-2A 21C*HA MSC SERIES OH 
2CR-57 588 2 HS 9304-2 CONTAINMENT: EMER SUMP OUTLET VALVE 506-2A 21C*HA MSC SERIES 10H 
2CR-57 589 2 ZL 6368-2 CCW TO.EMERGENCY COOLING UNIT E400 505-5 21C*HA 
2CR-57 590 2 ZL 6372-2 CCW TO EMERGENCY COOLING UNIT E402 505-5 21C*HA 
2CR-57 591 2 ZL 6373-2 CCW FRM EMERGENCY COOLING UNIT E402 505-5 21C*HA 
2CR-57 592 2 ZL 6369-2 CCW FRM EMERGENCY COOLING UNIT E400 505-5 21C*HA 
2CR-57 593 2 ZL 9267-2 REACTOR COOLANT LETDOWN HE 505-5 21C* MSC 
2CR-57 594 2 HS 4730-1 AUX FEEDWATER TO STM GEN E-088 505-5 21C*HA MSC 
2CR-57 595 2 XL 4729-2 AUX FW TURBINE TRIPPED 505-5 21C*HA MSC 
2CR-57 596 2 HS 9821-2 CONT MINI-PURGE SPLY ISO VALVE 506-2A 21C*HA MSC 

- 2CR-57 597 2 HS 9824-2 CONT PURGE EXH ISO VALVE 506-2A 21C*HA MSC 
2CR-57 599 2 ZL 4052-2 STM GEN E089 FW ISOLATION VALVE 505-5 21C*HA 

O
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2CR-57 600 2 ZL 4715-2 AUX FEEDWATER TO STM GEN E089 505-5 21C*HA 
2CR-57 601, 2 HS 0500-2 CONTAINMENT ATMOS SAMPLE ISOLATION 506-2B 21C*HA MSC 
2CR-57 602 2 HS 0502-1 CONTAINMENT ATMOS SAMPLE ISOLATION 506-2B 21C*HA MSC 
2CR-57 603 2 HS 0501-2 CONTAINMENT ATMOS SAMPLE ISOLATION 506-28 21C*HA MSC 
2CR-57 604 2 HS 0503-1 CONTAINMENT ATMOS SAMPLE ISOLATION 506-28 21C*HA MSC 
2CR-57 605, 2 HS 7800-2 CNTMT AIRBORNE RAD MON TRN B-ISO 506-2A 21C*HA 
2CR-57 606 2 HS 7803-2 CNTMT AIRBORNE RAD MON TRN B-ISO 506-2A 21C*HA 
2CR-57 607 2 HS 9394-2 HPSI PUMP P019 506-2A 21C*HA MSC SERIES IOH 
2CR-57 608 2 HS 9391-2 LPSI PUMP PO16 506-2A 21C*HA MSC SERIES iOH 
2CR-57 609 2 ZL 9230-2 CHARGING PUMP P192 505-5 21C*HA 
2CR-57 610 2 HS 9396-2 CONTAINMENT SPRAY PUMP P013 506-2A 21C*HA 
2CR-57 612 2 ZL 9229-2 CHARGING PUMP P191 505-5 21C*HA 
2CR-57 613 2 HS 9393-2 HPSI PUMP P018 506-2A 21C*HA 
2CR-57 614 2 HS 9235-2 BA MAKE-UP TK TO CHARGE PUMP SUCT. 506-2A 21C*HA 
2CR-57 615 2 HS 9240-2 BA MAKE-UP TK TO CHARGE PUMP SUCT. 506-2A 21C*HA 
2CR-57 616 2 LI 9388-2 CONTAINMENT AREA LEVEL 505-7B* 21C*HA SIGMA 9270 
2CR-57 618 2 ZL 4716-3 TURB DR AUX FW PUMP 505-5 21C*HA 
2CR-57 619 2 ZL 6324-2 C.C. WATER PUMP P026 505-5 21C*HA 
2CR-57 620 2 ZL 6320-2 C.C. WTR. PUMP P025 505-5 21C*HA 
2CR-57 621 2 ZL 6500-2 CCW FROM SHUTDOWN HT. EXCH. E003 505-5 21C*HA 
2CR-57 622 2 ZL 6219-2 CC. WTR NON-CRIT LOOP B RETURNVAL 505-5 21C*HA 
2CR-57 623 2 ZL 6213-2 CCW NON-CRITICAL LOOP B INLET VV. 505-5 21C*HA 
2CR-57 624 2 ZL 6495-2 SALT WTR FROM CCW HEAT EXCH. 505-5 21C*HA 
2CR-57 625 2 ZL 6381-2 SALT WTR. COOL. PUMP P113 505-5 21C*HA 
2CR-57 626 2 ZL 6383-2 SALT WTR. COOL. PUMP P114 505-5 21C*HA 
2CR-57 627 2 ZL 6201-2 SALT WTR CLG PUMP P113 DISCH VALVE 505-5 21C*HA 
2CR-57 628 2 ZL 6203-2 SALT WTR CLG,.PUMP P1.14: DISCH VALVE 505-5: 21C*HA 
2CR-57 6.29 2 ZL 63771-2 SALT W TR COPOLINIG PUM.P. Pl113 BRG WTR 505-5 21C*HA 
2CR-57 630 2 ZL 6379-2 SALT WTR COOLING PUMP P114 BRG WT 505-5 21C*HA 
2CR-57 631 2 ZL 4706-2 AUX FW PUMP P140 DISCH TO SG E089 505-5 21C*HA 
2CR-57 632 2 ZL 4705-2 AUX FW PUMP P140 DISCH TO SG E088 505-5 21C*HA 
2CR-57 643 2 TI 0352-2 LPSI FLOW TEMP 924 2XXXHA SIGMA 9270 
2CR-57 646 2 HS 9406-2 SPRAY CHEM ADD PUMP 506-2A 21C*HA MSC 
2CR-57 647 2 HS 9398-2 SPRAY CHEM. ADD. PMP DISCH VALVE 506-2A 21C*HA 
2CR-57 650 2 HS 0517A2 RC HOT LEG SAMPLE ISOLATION VALVE 506-2A 21C*HA 
2CR-57 651 2 HS 5686A2 FIRE WATER TO CONTAIN. ISO VAL 506-2A 21C*HA 
2CR-57 652 2 HS 9900-2 CONTAINMENT NORM COOL SUP ISO VV 506-2A 21C*HA 
2CR-57 653 2 HS 9971-2 CONTAINMENT NORM COOL RET ISO VV 506-2A 21C*HA 
2CR-57 654 2 HS 7805-2 CNTMT AIRBORNE RAD MON TRN B ISO 5067.2A 21C*HA 
2CR-57 6 55 2 HS 7806-2 CNTMT AIRBORNE PAD MON TRN B ISO 506-2A 21C*HA 
2.CR- 57 656 2 HS 9347-2 SAFETY INJ. PUMP MIN FLOW ISOL VAL 506-2B 21C*HA MSC 
2CR-57 657 2 HS 9378A4 S.D. COOL SYSTEM FROM RC LOOP (N) 506-2B 21C*HA MSC MCROSW/PTK SERIES 
2CR-57 658 2 HS 9359-2 S.D. COOL SYSTEM WARM UP BYPASS 506-2A 21C*HA MSC SERIES 1OH 
2CR-57 659 2 ZL 9481-2 AREA FLOODING INDICATION 505-5 21C*HA MSC 

o 

0 

0*
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2CR-57 662 2 ZL 8249-2 STM GEN E089 MAIN STM DRAIN LINES 505-5 21C*HA 
2CR-57 666 2 HS 8153-2 HPSI TO RC LOOP I HOT LEG 506-2B 21C*HA MSC 
2CR-57 666 2 HS 9434-2 HPSI TO RC LOOP 1 HOT LEG 506-2B 21C*HA MSC 
2CR-57 667 2 HS 9437-2 RC LOOP I HOT LEG INJECTION DRAIN 506 -2A 21C+HA 
2CR-57 669 2 FI 9435-2 HPS FLOW TO RC LOOP 1 HOT LEG 924 2XXX SIGMA 9270 
2CR-57 671 2 HS 0352-2 CONTAINMENT PRESS SENSE LINE ISO VV 506-2B 21C*HA MSC 
2CR-57 672 2 HS 0352-4 CONTAINMENT PRESS SENSE LINE ISO VV 506-28 21C*HA MSC 
2CR-57 676 2 HS 5686D2 FIRE WATER CONT. ISOL VLV(SWITCH2) 506-2A 21C*HA MSC 
2CR-57 677 2 FCN 0328-2 SHELF 924 2XXX FOXBORO 202S-2 
2CR-57 681 2 Al 8118A2 CONT POST LOCA H2 CONCENTRATION 505-7 21C*HA SIGMA 9270 
2CR-57 682 2 HS 8117A2 CONT POST LOCA H2 MON SYS ON-OFF 506-2A 21C*HA MSC 

O.
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2CR-58 015 2 HS 9229-2 CHARGING PUMP P191 506-2A 21C*HA 
2CR-58 023 2 HS 9204-2 RC LOOP 2B LETDN TO REGEN HT EXCH 506-2A 21C*HA 
2CR-58 027 2 ZL 0210-Y BORIC-ACID MAKEUP CONTROL VALVE 505-5 21C*HA 
2CR-58 028 2 ZL 0210-X REACTOR MAKEUP WTR FLOW CONT VAL 505-5 21C*HA 
2CR-58 033 2 HS 9267-2 REACTOR COOLANT LETDOWN H.E. 506-2A 21C*HA 
2CR-58 037 2 HS 9095-2 LETDOWN SYSTEMS 506-2A 21C*HA MSC 
2CR-58 038 2 HS 9096-1 REACTOR COOLANT PUMP BLEED-OFF 506-2 21C*HA 
2CR-58 038 2 HS 9096-2 REACTOR COOLANT PUMP BLEED-OFF 506-2 21C*HA 
2CR-58 041 2 HS 9241-1 BORIC ACID MAKE- UP PUMP Pi75 506-2A 21C*HA 
2CR-58 042 2 HS 9242-1 BORIC ACID MAKE- UP PUMP P174 506-2A 21C+HA 
2CR-58 049 2 HS 9228-1 CHARGING PUMP P190 506-2A 21C*HA 
2CR-58 050 2 HS 9229-1 CHARGING PUMP P191 506-2A 21C-HA 
2CR-58 051 2 HS 9230-2 CHARGING PUMP P192 506-2A 21C*HA 
2CR-58 066 2 HS 9217-2 RC PUMP BLEED OFF TO VOL CONTROL TK 506-2A 21C*HA 
2CR-58 067 2 HS 9218-1 RC PUMP BLEED OFF TO VOL CONTROL TK 506-2A 21C*HA 
2CR-58 068 2 HS 022182 VOLUME CONTROL TK OUTLET VALVE 506-2A 21C*HA MSC 
2CR-58 069 2 HS 9205-1 REGEN HT EXCH TO LETDOWN HT EXCH 506-2A 21C*HA 
2CR-58 070 2 HS 0221-1 LETDWN TO LETDWN HT. EXCHANGER VAL 506-2A 21C*HA 
2CR-58 073 2 HS 9200-1 CHARGING PUMPS TO REGEN HEAT EXCH 506-2B 21C*HA MSC 
2CR-58 076 2 HS 9201A1 AUX SPRAY TO PRESSURIZER 506-2B 21C*HA MSC 
2CR-58 077 2 HS 9253-1 REACTOR MU WTR TO VOL CONTROL TANK 506-2A 21C*HA 
2CR-58 081 2 HS 9095-1 LETDOWN SYSTEMS 506-2A 21C*HA MSC 
2CR-58 091 2 HS 9231-1 BA MAKE-UP PUMP RECIRC TO BA TANK 506-2A 21C*HA 
2CR-58 092 2 HS 9236-1 BA MAKE-UP PUMP RECIRC TO BA TANK 506-2A 21C*HA 
2CR-58 100 2 FCN 0210Y SHELF 505-1OB 21C*HA FOXBORO 202S-3 
2CR-58 101 2 RRN 0202 SHELF 505-1OB 21C*HA FOXBORO 202S-6 
2CR-58 102 2 HCN 0110 SHELF 505-lOB 21C*HA FOXBORO 202S-3 
2CR-58 103 2 FCN 0210X SHELF 505-lOB 21C*HA FOXBORO 202S-3 
2CR-5B 448 2 PCN 0100 SHELF S0-1OB 21C*HA FOXBORO 202S-3
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2CR-59 014 2 LR 1115-1 STEAM GEN E089 W/RANGE LEVEL RDR 924 2XXX FOXBORO 226-2 

2CR-59 .014 2 LR 1125-1 STEAM GEN E088 W/RANGE LEVEL RDR 924 2XXX FOXBORO 226-2 

2CR-59 015 2 LR 9386-1 CONT. EMER. SUMP LEVEL 505-10 21C*HA FOXBORO E226 
2CR-59 Oi9 2 PR 0303-1 SHUTDOWN COOLING PRESS 924 2XXX FOXBORO 226S 
2CR-59 019 2 TR 0303-1 SHUTDOWN COOLING TEMP 924 2XXX FOXBORO 2265 

2CR-59 020 2 PR 0102-1 PRESSURIZER PRESS 924 2XXXHA FOXBORO 226S 
2CR-59 021, 2 TR 9178-1 LOOP iA COLD LEG TEMPERATURE 924 2XXXHA FOXBORO 226S 2 

2CR-59 021 2 TR 9179-1 LOOP 2A COLD LEG TEMPERATURE 924 2XXXHA FOXBORO 226S 
2CR-59 022 2 FR 4720-1 AUX FEEDWATER TO STEAM GEN E088 505-10 21C*HA FOXBORO 226-1 
2CR-59 023 2 PR 1013-1 STEAM GENERATOR E089 PRESSURE 924 2XXX FOXBORO 226S 2 
2CR-59 023 2 PR 1023-1 STEAM GENERATOR E088 PRESSURE 924 2XXX FOXBORO 2265 2 

2CR-59 024 2 LR 1113-1 STEAM GENERATOR E089 LEVEL 924 2XXX FOXBORO 226S 2 

2CR-59 024 2 LR 1123-1 STEAM GENERATOR EO88 LEVEL 924 2XXX FOXBORO 226S 2 
2CR-59 025 2 LR 0305-1 REFUELING WATER TANK LVL 924 2XXX FOXBORO 226S 
2CR-59 025 2 PR 0352-1 CONTAINMENT -PRESSURE 924 .2XXX FOXBORO 226S 
2CR-59. 027 2TR 9903-1 CONTAINMENT ATMOS TEMP RECORD EMERG 505-10 21C-HA FOXBORO 226-1 

2CR-59 033 2 LR Oi10-1 PZR LEVEL 924 2XXXHA FOXBORO 226S 
2CR-59 035 2 TR 0351-1 LOW PRESS SAFETY INJECTION TEMP. 924 2XXXHA FOXBORO 226S 
2CR-59 038 2 TRN 0351-1 SHELF 505-1OB 2XXX FOXBORO 202S-6, 
2CR-59 039 2 FRN 4720-1 SHELF 505-1OB 21C*HA FOXBORO 202S-6 
2CR-59 040 2 PRN 1013-1 SHELF 505-108 2XXX FOXBORO 202S-6 

2CR-59 041 2 TRN 0303-1 SHELF 505-iOB 21C*HA FOXBORO 202S-6 

O 
0 
O
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2CR-64 701 2 HS 6380-1 SALTWATER COOLING PUMP P112 506-2A 21C*HA 
2CR-64 702 2 HS 6200-1 SALT WTR CLG PUMP P112 DISCH VALVE 506-2A 21C*HA 
2CR-64 703 2 HS 6376-1 SALT WTR COOL PMP P112 BEARING WTR. 506-2A 21C*HA 
2CR-64 704 2 HS 6382-1 SALTWATER COOLING PUMP P307 506-2A 21C*HA 
2CR-64 705 2 HS 6202-1 SALT WTR CLG PUMP P307 DISCH VALVE 506-2A 21C*HA 
2CR-64 706 2 HS 6378-1 SALT WTR COOL PMP P307 BEARING WTR. 506-2A 21C*HA 
.2CR-64 707 2 HS 6381-2 SALTWATER COOLING PUMP Pl13 506-2A 21C*HA 
2CR-64 708 2 HS 6201-2 SALT WTR CLG PUMP P113 DISCH VALVE 506-2A 21C*HA 
2CR-64 709 2 HS 6377-2 SALT WTR COOL PMP P113 BEARING WTR. 506-2A 21C*HA 
2CR-64 710 2 HS 6383-2 SALTWATER COOLING PUMP P114 506-2A 21C*HA 
2CR-64 711 2 HS 6203-2 SALT WTR CLG PUMP P114 DISCH VALVE 506-2A 21C*HA 
2CR-64 712 2 HS 6379-2 SALT WTR COOL PMP P114 BEARING WTR. 506-2A 21C*HA 
2CR-64 717 2 HS 6497-1 SALT WATER FROM CCW HT EXCH EOOI 506-2A 21C*HA 
2CR-64 718 2 HS 6495-2 SALT WATER FROM CCW HT EXCH E002 506-2A 21C*HA 
2CR-64 720 2 HS 6397-1 CCW TO RCP SUPPLY AND RETURN 506-2A 21C*HA MSC 
2CR-64 721 2 HS 6.211-2 COMP CILG W.TR TO CONT ISOL VALVE 506-2A 21C*HIA 
2CR-64 724 2 HS 6212-1 CCW NON-CRITICAL LOOP A INLET VAL. 506-2A 21C+HA 
2CR-64 .725 2 HS 6213-2 CCW NON-CRITICAL LOOP B INLET VAL., 506-2A 21C*HA 
2CR-64 726 2 HS 6397-2 CCW TO RCP SUPPLY AND RETURN 506-2A 21C*HA MSC 
2CR-64 740 2 HS 6216-2 CCW NON-CRITICAL LOOP ISOL VALVE 506-2A 21C*HA 
2CR-64 744 2 HS 6218-1 CCW PUMP SUCTION VALVE 506-2A 21C*HA 
2CR-64 745 2 HS 6219-2 CCW PUMP SUCTION VALVE 506-2A 21C*HA 2907RU 
2CR-64 750 2 HS 6501-1 CCW FROM SHUTDOWN HEAT EXCHANGER 506-2A 21C *HA 
2CR-64 751 2 HS 6500-2 CCW FROM SHUTDOWN HEAT EXCHANGER 506-2A 21C*HA 
2CR-64 756 2 HS 6314-1 COMPONENT COOLING WTR PUMP P024 506-2A 21C*HA 
2CR-64 757 2 HS 6320-1 COMPONENT COOLING WTR PUMP P025 506-2A 21C*HA 
2CR-64 758 2 HS 6320-2 COMPONENT COOLING WTR PUMP P025 506-2A 21C*HA 
2CR-4, 759 2 HS 6324-2 COMPONENT COOLING WTR PUMP P026 506-2A 21C*HA 
2CR-64 789 2 HS 6236-1 CCW NON-CRITICAL OUTLET ISO VALVE 506-2A 21C*HA 
2CR-64 790 2 HS 6223-1 CCW NON-CRITICAL INLET ISO VALVE 506-2A 21C*HA 
2CR-64 791 2 HS 7705-1 SPENT FUEL POOL PUMP P009 506-2A 21C*HA 
2CR-64 792 2 HS 7704-2 SPENT FUEL POOL PUMP POlO 506-2A 21C*HA
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2/3CR-60 003 2 HS 9813-1 ESF SWGR RM EAST EMER AC UNIT E255 506-2A 21C*HA 
2/3CR-60 005 2 HS 9829-2 ESF SWGR RM WEST EMER AC UNIT E257 506-2A 21C*HA 
2/3CR-60 006 2 HS 9965-1 CONTAINMENT DOME AIR CIRC UNT A071 506-2A 21C*HA 
2/3CR-60 007 2 HS 9967-1 CONTAINMENT. DOME AIR CIRC UNT A074 506-2A 21C*HA 
2/3CR60 008 2 HS 9966-2 CONTAINMENTODOME AIR CIRC UNT A072 506-2A 21C*HA 
2/3CR-60 009 2 HS 9968-2 CONTAINMENT DOME AIR CIRC UNT A073 506-2A 21C*HA 
2/3CR-60 012 2 HS 9917-2 HYD. PURGE EXHST UNIT A082-ISO VV 506-2B 21C*HA MSC 
2/3CR-60 013 2 HS 9946-2 HYD. PURGE SUPPLY UNIT A080-ISO VV 506-2B 21C*HA MSC 
2/3CR-60 014 2 HS 9947-1 CONTAINMENT EMERG COOLINGUNIT E401 506-2A 21C*HA 
2/3CR-60 015 2 HS 9953-1 CONTAINMENT EMERG.COOLING UNIT E399 506-2A 21C*HA 
2/3CR-60 016 2 HS 9939-2 CONTAINMENT EMERG COOLING UNIT E400 506-2A 21C*HA 
2/3CR-60 017 2 HS 9955-2 CONTAINMENT EMERG COOLING UNIT E402 506-2A 21C*HA 
2/3CR-60 018 2 HS 6366-1 CCW TO EMERGENCY COOLING UNIT E401 506-2A 21C+HA 
2/3CR-60 019 2 HS 6367-1 CCW FRM EMERGENCY COOLING UNIT E401 506-2A 21C*HA 
2/3CR-60 020 2 HS 6368-2 CCW TO EMERGENCY COOLING UNIT E400 506-2A 21C*HA 
2/3CR-60 021 2 HS 6369-2 CCW FRM EMERGENCY COOLING UNIT E400 506-2A 21C*HA 
2/3CR 60 022 2 HS 6370-1 CCW TO EMERGENCY COOLING UNIT E399 506-2A 21C*HA 
2/3CR-60 023 2 HS 6371-1 CCW FRM EMERGENCY COOLING UNIT E399 506-2A 21C*HA 
2/3CR-60 024 2 HS 6372-2 CCW TO EMERGENCY COOLING UNIT E402 506-2A 21C*HA 
2/3CR-60 025 2 HS 6373-2 CCW FRM EMERGENCY COOLING UNIT E402 506-2A 21C*HA 
2/3CR-60 026 2 HS 9624-1 SAFETY EQUIP BLD EEM COOL UNIT E417 506-2A 21C*HA 
2/3CR-60 027 2 HS 9652-1 SAFETY EQUIP BLDG EM COOL UNIT E453 506-2A 21C*HA 
2/3CR-60 028 2 HS 9656-1 SAFETY EQUIP BLDG EM COOL UNIT E454 506-2A 21C*HA 
2/3CR-60 029 2 HS 9651-1 SAFETY EQUIP BLDG PMP ROOM 015 E517 506-2A 21C*HA 
2/3CR-60 030 2 HS 9659-2 SAFETY EQUIP BLDG EM COOL UNIT E518 506-2A 21C*HA 
2/3CR-60 031 2 HS 9623-2 SAFETY EQUIP BLDG EM COOL UNIT E445 506-2A 21C+HA 
2/3CR-60 032 2 HS 9622-2 SAFETY EQUIP BLDG EM COOL UNIT E416 506-2A 21C*HA 
2/3CR-60 033 2 HS 9655-2 SAFETY EQUIP BLDG PMP ROOM 007 E518 506-2A 21C*HA 
2/3CR-60 034 2 HS 9671-1 CHARG. ROOM EMERG COOL UNIT E438 506-2A 21CHA 
2/3CR-60 035 2 HS 9670-1 CHARG. ROOM EMERG COOL UNIT E435 506-2A 21C*HA 
2/3CR-60 036 2 HS 9667-2 CHARGING PUMP RM EM COOL UNIT E436 506-2A 21C*HA 
2/3CR-60 037 2 HS 9660-2 CHARGING PUMP RM EM COOL UNIT E435 506-2A 21C*HA 
2/3CR760 038 2 HS 6374-2 CCW TO EMERG CLR IN CONT 506-2A 21C*HA MSC IN CONT.  
2/3CR-60 039 2 HS 6374-1 CCW TO EMERG CLR IN CONT. 506-2A 21C *HA MSC 
2/3CR-60 044 2 HS 9850-1 FUEL HANDLING BLD CLEANUP UNIT E370 506-2A 21C*HA 
2/3CR-60 045 2 HS 9836-1 FUEL HANDLING BLD PP RM AC UNT E441 506-2A 21C*HA 
2/3CR-60 046 2 HS 9851-2 FUEL HANDLING BLD CLEANUP UNIT E371 506-2A 21C*HA 
2/3CR-60 047 2 HS 9837-2 FUEL HANDLING BLD PP RM AC UNT E442 506-2A 21C*HA 
2/3CR-60 048 2 HS 9846-1 FUEL HANDLING BLO ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 049 2 HS 9847-1 FUEb HANDLING BLO ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 050 2 HS 9674-1 BA MAKEUP PUMP RM COOLING UNIT E439 506-2A 21C*HA 
2/3CR-60 051 2 HS 9684-1 BA MAKEUP PUMP RM COOLING UNIT E440 506-2A 21C*HA 
2/3CR-60 056 2 HS 9738-1 CABINET AREA EMER AC UNIT E424 506-2A 21C*HA 
2/3CR-60 057 2 HS 9739-2 CABINET AREA EMER AC UNIT E423 506-2A 21C*HA 

0 
o
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2/3CR-60 063 2/3HS 9720-2 CONTROL RM COMPLX EMER AC UNIT E419 506-2A 21C*HA 
2/3CR-60 064 2/3HS 9749-1 CONTROL RM COMPLX EM AC UNIT E418 506-2A 21C*HA 
2/3CR-60 065 2/3HS 9740-2 CONTROL RM COMPLX EM VENT SUP A206 506-2A 21C+HA MSC 
2/3CR-60 066 2/3HS 9760-1 CONTROL RM COMPLX EM VENT SUP A207 506-2A 21C*HA MSC 

2/3CR-60 067 2/3HS 9703-2 CONTROL:. ROOM ISOLATION..DAMPER 506-2A 21C*HA 
2/3CR-60 068 2/3HS 9711-2 CONTROL ROOM ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 069 2/3HS 9702-1 CONTROL ROOM ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 070 2/3HS 9712-1 CONTROL ROOM ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 071 2/3HS 9758-2 CONTROL RM COMPLX ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 072 2/3HS 9757-2 CONTROL RM COMPLX ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 073 2/3HS 9717-1 CONTROL ROOM ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 074 2/3HS 9756-1 CONTROL RM COMPLX ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 075 2/3HS 9779-2 CONTROL RM COMPLX ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 076 2/3HS 9892-2 EMERG CHILLED WTR LOOP B-PUMP P160 506-2A 21C*HA 
2/3CR-60 077 2/3HS 9895-2 EMERG CHILLED WTR LOOP B-CHILL E335 506-2A 21C*HA 
2/3CR-60 078 2/3FI 9894-2 EMERG.CHILLED WTR LOOP B-FLOW 505-7 21C*HA SIGMA 9270 
2/3CR-60 079 2/3PI 9896-2 EMERG..CHILLED .WTR LOOP B-CHILLER-OT 505-7 21C*HA SIGMA 9270 
2/3CR-60 081 2/3HS 9872-1 EMERG CHILLED WTR LOOP A-PUMP P162 506-2A 21C*HA 
2/3CR-60 082 2/3HS 9875-1 EMERG CHILLED WTR LOOP A-CHILL E336 506-2A 21C*HA 
2/3CR-60 083 2/3FI 9874-1 EMERG CHILLED WTR LOOP A-FLOW 505-7 21C*HA SIGMA 9270 
2/3CR-60 084 2/3P 9877-1 EMERG CHILLED WTR.LOOP A-CHILLER-OT 505-7 21C*HA SIGMA 
2/3CR-60 085 2/3HS 9776-2 EMER CHILLER ROOM VENT UNIT A054 506-2A 21C*HA 
2/3CR-60 086 2/3HS 97.77-2 EM ER ICH IILLER:ROOM VENT UNIT A055 506-2A 21C*HA 
2/3CR-60 087 2/3HS 9774-1 EMER CHILLER ROOM VENT UNIT A053 506-2A 21C*HA 
2/3CR-60 088 2/3HS 9775-1 EMER CHILLER ROOM VENT UNIT A056 506-2A 21C*HA 
2/3CR-60 093 2 HS 9844-2 FUEL HANDLING BLD ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 094 2 HS 9845-2 FUEL HANDLING BLO ISOLATION DAMPER 506-2A 2,IC*HA 
2/3CR-60 095 2/3HS 9769-1 CONTROL RM COMPLX ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 102 2 ZL 9823-1 CONT PURGE SPLY ISO VALVE 505-5 21C* MSC 
2/3CR-60 104 2 ZL 9821-2 CONT MINI-PURGE SPLY ISO VALVE 505-5 21C* MSC 
2/3CR-60 105 2 ZL 9824-2 CONT PURGE EXH ISO VALVE 505-5 21C* MSC 
2/3CR-60 110 2 HS 9847B1 FUEL HANDLING BLD ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 1i1 2 HS 9847C1 FUEL HANDLING BLD ISOLATION DAMPER 506-2A 21C*HA 
2/3CR-60 112, 2 ZL 986581 FHB CLEANUP UNIT E370 HEATER E652 505-5 21C*HA MSC 
2/3CR-60 115. 2 HS 7804A1 CPIS MANUAL ACTUATION 50672A 21C*HA 
2/3CR-60 116 2 HS 7807A2 CPIS MANUAL ACTUATION 506-2A 21C*HA 
2/3CR-60 117 2 HS 7822A1 FHIS MANUAL ACTUATION 506-2A 21C*HA 
2/3CR-60 118 2 HS 7823A2 FHIS MANUAL ACTUATION 506-2A 21C*HA 
2/.3CR-60 119 2/3HS 7824A1 CRIS MANUAL ACTUATION 506-2A 21C*HA 
2/3CR-60 120 2/3HS 7825A2 CRIS MANUAL ACTUATION 506-2A 21C+HA 

m 2/3CR-60 129 2 ZL 9738A1 CONTROL ROOM CAB. AREA EMERG A/C VV 5055 21C+HA MSC 
2/3CR-60 130 2 ZL 9739A2 CONTROL ROOM CAB. AREA EMERG A/C VV 505-5 21C*HA MSC 

- 2/3CR-60 131 2 ZL 9949-1 CNTMT.PURGE SUPPLY VALVE 505-5 21C*HA MSC 
2/3CR-60 132 2 ZL 9951-1 CNTMT PURGE EXHAUST VALVE 505-5 21C*HA MSC 

0
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2/3CR-60 133 2 ZL 9948-2 CNTMT PURGE SUPPLY VALVE 505-5 21C*HA MSC 

2/3CR-60 134 2 ZL 9950-2 CNTMT PURGE EXHAUST VALVE 505-5 21C*HA MSC 

2/3CR-60 135 2 ZL 9865A1 FHB POST ACDT CLN UP E370 HEATER 505-5 21C*HA MSC 

2/CR-60 136 2 ZL 9850Al FHB POST ACDT CLN UP E370 DAMPER 505-5 21C*HA MSC 

2/3CR-60 137 2 ZL. 9866A2 FHE POST ACDT CLN UP E371. HEATER 505-5 21C*HA MSC 
2/3CR-60 138 2 ZL 9851A2 FHB POST ACDT CLN UP E371 DAMPER 505-5 21C*HA MSC 
2/3CR-60 139 2/3ZL 9759AI CONTROL ROOM EMER VENTING A HEATER 505-5 21C*HA MSC 

2/3CR-60 140 2/3ZL 9761A1 CONTROL ROOM EMER VENTING A DAMPER 505-5 21C*HA MSC 

2/3CR-60 141 2/3ZL 9753A2 CONTROL ROOM EMER VENTING B HEATER 505-5 21C*HA MSC 
2/3CR-60 142 2/3ZL 9742A2 CONTROL ROOM EMER VENTING B DAMPER 505-5 21C*HA MSC 

2/3CR-60 143 2/3ZL 9732A2 CR EMERG A/C UNIT E419 DAMPER 505-5 21C*HA MSC 

2/3cR-60 144 2/3ZL 9733A2 CR EMERG A/C UNIT E419 DAMPER 505-5 21C*HA MSC 

2/3CR-60 145 2/3ZL 9778A2 CR EMERG A/C UNIT E419 DAMPER 505-5 21C*HA MSC 
2/3CR-60 146 2/3HS 9875C1 AUX. BLDG. EMER. CHILLER 506-2A 21C*HA MSC 
2/3CR-60 147 2/3HS 9895C2 AUX. BLDG. EMER. CHILLER 50672A 21C'HA MSC 
2/3CR-60 148 2/3HS 972082 CONTROL ROOM EMER A.C. UNIT E-419 506-2A 21C*HA MSC 

2/3CR-60 149 2/3HS 974981 CONTROL ROOM EMER A.C. UNIT E-418 506-2A 21C*HA MSC 

2/3CR-60 152 2 HS 5901-1 DIESEL FUEL TRANSFER PUMP P93 506-2A 21C*PA MSC 
2/3CR60 153 2 HS 5902-1 DIESEL FUEL TRANSFER PUMP P96 506-2A 21C*PA MSC 

2/3CR-60 154 2 LI 5903-1 9270 L FUEL STOR. TANK TO-35 LEVEL 505-7 21C*HA SIGMA 9207 

2/3CR-60 155 2 HS 5904-2 DIESEL FUEL TRANSFER: PUMP P94 506-2A 21C*PA MSC 
2/3CR-60 156 2 HS 5905-2 DIESEL FUEL TRANSFER PUMP P95 506-2A 21C*PA MSC 

2/3CR-60 157 2 LI 5906-2 DIESEL FUEL STOR. TANK TO-361 LEVEL 505-7w 21C*HA SIGMA 9270 
2/3CR-60 158 2 HS 9581-1 AUX FW PUMP AREA EMERG FAN A394 506-2A 21C*HA 

2/3CR-60 160 2 HS 9537A1 DIESEL GEN BLDG EMER FAN A274 506-2A 21C*HA MSC IOH 

2/3CR-60 161 2 HS 9537Bi DIESEL GEN BLDG EMER FAN A275 506-2A 21C*HA MSC IOH 

2/3CR-60 162 2 HS 9538A2 DIESEL GEN BLDG EMER FAN A276 506-2A 21C*HA MSC 10H 
2/3CR-60 163 2 HS 953882 DIESEL GEN BLDG EMER FAN A277 506-2A 21C*HA MSC iOH 

2/3CR-60 164 2 HS 9532-2 AUX FW PUMP AREA EMERG FAN A443 506-2A 21C*HA
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2/3CR-61 023 2 HS 5849 TURB. PLT. SUMP TO OIL SEPARATOR 506-2A 21C*HA 
2/3CR-61 723 3 HS 5849 TURB. PLT. SUMP TO OIL SEPARATOR 506-2A 21C*HA 

Oll
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2/3CR-62 020 2 HS 6106 HYDRAZINE PUMP P065 506-2A 21C*HA 
2/3CR-62 024 2 HS 6109 AMMONIA PUMP P064 506-2A 21C*HA MSC 
2/3CR-62 320 3 HS 6106 HYDRAZINE PUMP P071 506-2A 21C*HA 
2/3CR-62 324 3 HS 6109 AMMONIA PUMP PO70 506-2A 21C*HA MSC 

0
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2/3CR-63 032 3 ZL 1627-1 ESF A SYNC MASTER CONTROL 505-5 21C*HA 
2/3CR-63 033 3 HS 1627-1 ESF A SYNC MASTER CONTROL 506-2B 21C*HA MSC 
2/3CR-63 034 3 ZL 1627-2 ESF B SYNC MASTER CONTROL 505-5 21C*HA 
2/3CR-63 035 3 HS 1627-2 ESF B SYNC MASTER CONTROL 506-2B 21C*HA MSC 
2/3CR-63 049 3 ZL 16178 220KV SWYD SE BUS PCB 32 POS 16 505-5 21C*HA 
2/3CR-63 132 3 HS 1638-2 4.16KV BUS 3AO6 3XU1 UNIT FOR BKR 506-2A 21C*HA 
2/3CR-63 134 .3 HS 1637-2 4.16KV BUS 2AO6 3XR2 RES FOR BKR 506-2A 21C*HA 
2/3CR-63 136 3 HS 1639A2 4.16KV BUS 3AO6 - 2AO6 TIE FOR BKR 506-2A 21C*HA 
2/3CR-63 140 3 HS 1642-2 4.16KV BUS 3AO6 DSL GEN 3GO03 BKR 506-2A 21C*HA 
2/3CR-63 141 3 HS 1643-2 4.16KV BUS 3AO6 L CTR 3B06 FOR BKR 506-2A 21C*HA 
2/3CR-63 143 3 HS 1644-2 DIESEL GEN 3GO03 MODE SELECTOR 506-2A 21C*HA 
2/3CR-63 144 3 HS 1645-2 DIESEL GEN 3GO03 LOCKOUT RESET 506-2A 21C*HA 
2/3CR-63 145 3 HS 1646A2 DIESEL GEN 3GO03 SIAS OVERRIDE 506-2A 21C*HA 
2/3CR-63 146 3 HS 1646B2 DIESEL GEN 3GO03 SIAS OVERRIDE 506-2A 21C*HA 
2/3CR-63 147 3 HS 1647-2 DIESEL GEN 3GO03 VOLT REG CONTROL 506-2A 21C*HA 
2/3CR-63 148 3 HS 1648-2 DIESEL GEN 3GO3 VOLT REG CONTROL 506-2A 21C*HA 
2/3CR-63 149 3 HS 1649-2 DIESEL GEN 3GOO3 MANUAL START 506-2A 21C*HA 
2/3CR-63 150 3 HS 1650-2 DIESEL GEN 3GO03 GOVERNOR CONTROL 506-2A 21C*HA 
2/3CR-63 171 3 HS 1661-1 4.16KV BUS 2AO4 3XU1 UNIT FOR BKR 506-2A 21C*HA 
2/3CR-63 173 3 HS 1659-1 4.16KV BUS 3AO4 3XR UNIT FOR BKR 506-2A 21C*HA 
2/3CR-63 175' 3 HS 1660A1 4.16KV BUS 3A04-2AO4 TIE FORSKR 506-2A 21C*HA 
2/3CR-63 177 3 HS 1663-1 4.16KV BUS 3AO4 L CTR 3804 FOR BKR 506-2A 21C*HA 

2/3CR,63 179 3 HS 1664-1 4.i6KV BUS. 3A04 OSL GEN CO02 KR 506-2A 21C*HA 
2/3CR-63 186 3 HS 1665-1 DIESEL GEN 3GO02 MODE SELECTOR 506-2A 21C*HA 
2/3CR-63 181 3 HS 1666-1 DIESEL GEN 3GO02 LOCKOUT RESET 506-2A 21C*HA 
2/3CR-63 182 3 HS 1667A DIESEL GEN 3GO02 SIAS OVERRIDE 506-2A 21C*HA 
2/3CR-63 183 3 HS 166781 DIESEL GEN 3GO02 SIAS OVERRIDE 506-2A 21C*HA 
2/3CR-63 184 3 HS 1668-1 DIESEL GEN 3G002 VOLT REG CONTROL 506-2A 21C*HA 
2/3CR-63 185 3 HS 1669- DIESEL GEN 3G02 VOLT REG CONTROL 506-2A 21C*HA 
2/3CR-63 186 3 ES 1670-1 DIESEL GEN 3GD02 MANUAL START 506-2A 21C*HA 
2/3CR-63 187 3 IS 1671-1 DIESEL GEN 3G02 GOVERNOR CONTROL 506-2A 21C*HA 
2/3CR-63 224 3 HS 163982 4.16KV BUS 3A6- 2A 6 TIE FOR BKR 506-2A 21C+HA 
2/3cR-63 225 3 1S 166081 4.16KV BUS 3A4 2AE4RTIE FOR KR 506-2A 21C*HA 
2/3CR-63 249 3 HS 1699B2 480V BUS GND VOLT SCALE SELECTOR 506-2A 21C*HA 
2/3CR-63 251 3 HS 1697-2 480V BUS. 3806 FDR BKR 506-2A 21C*HA 
2/3CR-63 254 3 El 1757-3 125 VDC BUS 3D3 VOLTS 505-7 21C*HA SIGMA 9270 
2/3CR-63 255 3 II 1757-3 125VDC BATTERY 3BOO7 AMPS 505-7 21C*HA SIGMA 9270 
2/3CR-63 256 3 El 1757-2 125VDC BUS 3D2 VOLTS 505-7 21C*HA SIGMA 9270 
2/3CR-P3 25T-3 11 1757-2 125V0C BATTERY 38008 AMPS 505-7 21C*HA SIGMA 9270 
2/3CR-63 260 3 KS 170681 480V BUS GNO VOLT SCALE SELECTOR 506-2A 21C*HA 

a~2/3CR-63 263 3 HS 1,705-1 480V BUS 3804 FOR BKR 506-2A 21C*HA 
2/-c R-63 288 3 El 1757-3 125VDC BUS 303 VOLTS 505-7 21C*HA SIGMA 9270 

-2/3CR-63 2894 3 11 1757-3 125VDC BATTERY 38009 AMPS 505-7 21C*HA SIGMA 9270 
Of2/3CR-63 290 3 El 1757-4 125VDC BUS 304 VOLTS 505-7 21C*HA SIGMA 9270 

0 
O
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2/3CR-63 291 3 II 1757-4 125VDC BATTERY 3B010 AMPS 505-7 21C*HA SIGMA 9270 

2/3CR-63 295 3 ZL 1621B 220KV SWYD SW BUS PCB 24 POS 12 505-5 21C*HA MSC 

2/3CR-63 304 3 ZL 1729-1 DIESEL GEN. 3GOO2 START STATUS 505-5 21C*HA 

2/3CR-63 307 3 ZL 1730-2 DIESEL GEN. 3G003 START STATUS 505-5 21C*HA 

2/3CR-63 308 3 ZL 1768-1 DIESEL GEN. 3GOO2 BRG. & L.O. TEMP 505-5 21C*HA 
2/3CR-63 309 3 HS 1767-1 DIESEL GEN 3GO02 MAINTENANCE 506-2B 21C*HA MSC 

2/3CR-63 310 3 ZL 1769-2 DIESEL GEN. 3GO03 BRG. & L.O. TEMP. 505-5 21C*HA 

2/3CR-63 311 3 HS 1770-2 DIESEL GEN 3GO03 MAINTENANCE 506-2B 21C*HA MSC 

2/3CR-63 607 2 HS i660A1 4.16KV BUS 2AO4 - 3AO4 TIE FOR BKR 506-2A 21C*HA 

2/3CR-63 609 2 HS 1661-1 4.16KV BUS 2AO4 2XUi UNIT FOR BKR 506-2A 21C*HA 

2/3CR-.63 611 2 HS 1659-1 4.16KV BUS 2A04 2XR1 RES FOR BKR 506-2A 21C*HA 

2/3CR-63 615 2 HS 1664-1 4.16KV BUS 2AO4 DSL GEN 2GO02 BKR 506-2A 21C*HA 

2/3CR-63 616 2 HS 1663-1 4.16KV BUS 2AO4 L CTR 2BO4 FOR BKR 506-2A 21C*HA 

2/3CR-63 618 2 HS 1665-1 DIESEL GEN 2GO02 MODE SELECTOR 506-2A 21C*HA 

2/3CR.63 619 2 HS 1666-1 DIESEL GEN:2GOO2 LOCKOUT RESET 506-2A 21C*HA 
2/3CR-63 620 2 HS 1667A1 DIESEL GEN 2GO02 SIAS OVERRIDE 506-2A 21C*HA 

2/3CR-63 621 2 HS 1667B1 DIESEL GEN 2GOO2 SIAS OVERRIDE 506-2A 21C*HA 

2/3CR-63 622 2 HS 1668-1 DIESEL GEN 2GO02 VOLT REG CONTROL 506-2A 21C*HA 

2/3CR-63 623 2 HS 1669-1 DIESEL GEN 2GO02 VOLT REG CONTROL 506-2A 21C*HA 

2/3CR-63 624 2 HS 1670-1 DIESEL GEN 2GO02 MANUAL START 506-2A 21C*HA 

2/3CR-63 625 2 HS 1671-i DIESEL GEN 2GO02 GOVERNOR CONTROL 506-2A 21C*HA 
2/3CR-63 646 2 HS 1639A2 4.16KV BUS 2AO6 A06 TIE FOR BKR 506-2A 21C*HA 

2/3CR-63 648 2 HS 1638-2 4.16KV BUS 2A06 DXLI UNIT FOR BKR 506-2A 21C*HA 
2/3CR-63 650 2 HS 1637-2 4.16KV BUS 2A6 2XR2 RES FOR BKR 506-2A 21C*HA 
2/3CR-63 652 2 HS 1643-2 4.16KV BUS 2AO6 L CTR 2O6 FOR BKR 506-2A 21C*HA 

2/3CR-63 654 2 HS 1642-2 4.16KV BUS 2AI6 ESL GEN 2G03 BKR 506-2A 21C*HA 
2/3CR-63 655 2 HS 1644-2 DIESEL GEN 2GOO3 MODESELECTOR 506-2A 21C*HA 

2/3CR-63 656 2 HS 1645-2 DIESEL GEN 2GO03 OLOCKOUT RESET 506-2A 21C+HA 

2/3CR-63 657 2 HS 1646A2 DIESEL GEN 2GO03 SIAS OVERRIDE 506-2A 21C*HA 
2/3CR-63 658 2 HS 164662 DIESEL GEN 2GO03 SIAS OVERRIDE 506-2A 21C*HA 
2/3CR-63 659 2 HS 1647-2 DIESEL GEN 2GO03 VOLT REG CONTROL 506-2A 21C*HA 

2/3CR-63 660 2 HS 1648-2 DIESEL GEN 2G03 VOLT REG CONTROL 506-2A 21C*HA 
2/3CR-63 661 2 HS 1649-2 DIESEL GEN 2GO03 MANUAL START 506-2A 21C*HA 

2/kR-3 662 2 HS 1650-2 DIESEL :GEN 2 G003: GOVERNOR CONTROL 506-2A 21C*HA.  

2/3CR-63 712 2 HS 170661 480V.BUS GND..VOLT ..SCALE SELE ICTOR 506-2A 21C*KHA 
2/3 c R-63 714 2 HS 1705-I 480V BUS 2604 FOR BKR 506-2A 21C*HA 

2/3CR-63 720 2 HS 163962 4.16KV BUS 2AO6- 3AO6 TIE FOR BKR 506-2A 21C*HA 

2/3CR-6, 721 2 HS 1660B1 4.16KV BUS 2AO4- 3AO4 TIE FOR BKR 506-2A 21C*HA 
2/3CR;63 723 2 HS 169962 480V BUS GND VOLT SCALE SELECTOR 50672A 21C+HA 
2/3CR-63 726 2 HS t697-2 480V BUS 2BO6 FOR BKR 506-2A 21C*HA 

2/3CR-63 757 2 El 1757-1 125 VOC BUS 201 VOLTS 505-7 21C*HA SIGMA 9270 

2/3CR-63 758 2 II 1757-1 125VDC BATTERY 2BOO7 AMPS 505-7 21C*HA SIGMA 9270 

2/3CR-63 759 2 El 1757-2 125VDC BUS 2D2 VOLTS 505-7 21C*HA SIGMA 9270 

2/3CR-63 760 2 II 1757-2 125VDC BATTERY 26008 AMPS 505-7 21C*HA SIGMA 9270 
O 

O
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2/3CR-63 761 2 El 1757-3 125VDC BUS 2D3 VOLTS 505-7 21C*HA SIGMA 9270 

2/3CR-63 .762 2 II 1757-3 125VDC BATTERY 2BOO9 AMPS 505-7 21C*HA SIGMA 9270 
2/3CR-63 763 2 El 1757-4 125V0C BUS 2D4 VOLTS 505-7 21C*HA SIGMA 9270 
2/3CR-63 764 2 II 1757-4 125VDC BATTERY 28010 AMPS 505-7 21C*HA SIGMA 9270 

2/3CR-63 771 2 ZL 1729-1 DIESEL GEN, 2G002 START STATUS 505-5 21C*HA 
2/3CR-63 774 2 ZL 1730-2 DIESEL GEN. 2GO03 START STATUS 505-5 21C+HA 
2/3CR-63 775 2 ZL 1768-1 DIESEL GEN. 2GO02 BRG. & L.O. TEMP 505-5 21C*HA 
2/3CR-63 776 2 HS 1767-1 DIESEL GEN 2GO02 MAINTENANCE 506-2B 21C*HA MSC 
2/3CR-63 777 2 ZL 1769-2 DIESEL GEN. 2GO03 BRG. & L.O. TEMP. 505-5 21C*HA 
2/3CR-63 778 2 HS 1770-2 DIESEL GEN 2GO03 MAINTENANCE 506-28 21C*HA MSC 
2/3CR-63 784 2 ZL 1627-1 ESF A SYNC MASTER CONTROL 505-5 21C*HA 

2/3CR-63 785 2 HS 1627-1 ESF A SYNC MASTER CONTROL 506-2B 21C*HA MSC 
2/3CR-63 786 2 ZL 1627-2 ESF B SYNC MASTER CONTROL 505-5 21C*HA 

2/3CR-63 787 2 HS 1627-2 ESF B SYNC MASTER CONTROL 506-2B 21C*HA MSC 

0



7. Control Bldg. Item 7 - Electronic Converters in Panel 2L-188 (BOP 11) 

0 Question: 

Provide justification for anomalies identified in seismic qualification of 

converter panel 2L-188 (BOP 11). Provide a list of equipment included 

within the cabinet and make sure all components are seismically qualified.  

Response: 

The anomalies identified in Section 4.0 of Foxboro Test Report T3-1077 are 

addresses in Foxboro letter of February 10, 1976. See attachment following.  
Also enclosed is a bill of material for all Seismic Category I components 

mounted within the cabinet.



V AY 4 1976 

The Foxboro Ctmpany rostwo. ,m..chus..s, A w- (un 1? 543 V 

February 10, 1976 

Transmittal Letter: Product Engineering Report No. PERS 75-ll3;Scfamic tC Lj 
ification Report on SPEC 200 Nests and Nest-Mounted Mod
ules --- as extracted from Department 383 Test Report 
No. T3-1077 

The attached report presents information on SPEC 200 nests and nest-mounted mod
ules per Department 383 Test Report No. T3-1077. Excluded from the report are 
data, etc. on other SPEC 200 devices which are no longer applicable on the basis 
that these devices have been extensively redesigned since test T3-1077 was run.  

The following comments apply to specific statements of Section 4.0, 
Observations and Conclusions: 

- Paragraph 1 - The mechanical integrity of the 2ANU nests has been estab
lished to be satisfactory with the use of all metal locking hardware per 
Test Report No. T4-1025.  

Paragraph 2 - Integrator power drivers, 2AO-IPD-R's, are not considered 
to be useable on applications where chattering of the mercury-wetted 
relays durinEscirmiir would be a problem. In such cases, 2AO-IPD-A's 
should be used.  

Paragraph 3 - The "output spikes" during seist'ic, as reported in 3.a, 
can be disregarded since it has been estnblished that these resulted 
from intermittent elcctrostatic effects produced by oscillatory .rotion 
of signal leads between the Test Items on the seismic table and output 
monitoring test equipment which was located several feet from the 
seismic table. (See Test Report No. TS-6089) 

Relative to statement 1.b. the number and arrangement of cable clamps 
now used for the diring in the vicinity of relay socket for Kl is 
expected to prevent recurrence of the problem (break ing of two of 
forty-two leads to relay sockets on two units tested). It should be 
kept in mind that this fallure occurred at the 10.01 level towards 
the end of ti lire" series of single frequenciy tests which had subjected 
the equiipnieut to more thanl 1000 sin'* beats. Tests at the 3.5g and 5.Og 
levels vere perfrormed without incident.  

574) ~6'Z-- ~ 
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tII) 

With respect to parir.rarh 4.e. the suitcase jumpers have been replaced 

by a spring clip wath higher 
retention force and lower mass. The spring 

clip captures a male pin mounted 
upon the board, and is not free to 

c'rock" under vibration as was the 
suitcase jumper.  

With respect to paragraph 4.g. control of alignment 
of retaining clips 

on the cards relativ to the corresponding holes in 
the 2AP modules 

will assure retention of the 
cards within the modules under 

seismic 

vibration.  

Other one-of-a-kind component 
failures referred to in Paragraph 

3 are 

regarded to be random failures.  

FOX310D C. Childs - D370 

Staff 'ineer 
Nuclear Power Products and 

Standards 

jd 
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SAN ONOFRE UNITS 2 & 3 

BILL OF MATERIAL FOR SEISMIC CLASS I EQUIPMENT LOCATED IN CONVERTER PANEL 2L-188 

PANEL INSTRUMENT PROJECT 

NUMBER TAG NUMBER SERVICE DESCRIPTION SPEC NUMBER CLASS MANUFACTURER MODEL NUMBER 

2L-188 2 FY 4720A1 AUX FEEDWATER TO STEAM GEN E088 504-3 21C*HA FOXBORO 2Al-13V 

2L-188 2 FY 4720-1 AUX FEEDWATER TO STEAM GEN E088 504-3C 21C*HA FOXBORO 2AP+SQE 

2L-188 2 FY 4725-2 AUX FEEDWATER TO STEAM GEN E089 504-3C 21C*HA FOXBORO 2AP+SQE 

2L-188 2 LY 5903A1 DIESEL FUEL STORAGE TANKS 504-3 21C*HA GEMS RE-36562 

2L-188 2 LY 590381 DIESEL FUEL STORAGE TANKS 504-3 21C*HA FOXBORO 2Al-13V 

2L-188 2 LY 5903C1 DIESEL FUEL STORAGE TANKS 504-3 21C*HA FOXBORO 2AO-L2C-R 

2L-188 2 LY 5903Di DIESEL FUEL STORAGE TANK 504-3 21C*HA FOXBORO 2AO-L2C-R 

2L-188 2 LSH 5903-1 DIESEL FUEL STOR TANK T035 504-3A 21C*HA FOXBORO 2AP+ALM-AR 

r 2L-i88 2 LSL 5903-1 DIESEL FUEL STOR TANK T035 504-3A 21C*HA FOXBORO 2AP+ALM-AR 

2L-188 2 LSLL 5903-1 DIESEL FUEL STORAGE TANK T035 504-3A 21C*HA, FOXBORO 2AP+ALM-AR 

2L-188 2 LY 5903-1 DIElEL FUEL STORAGE TANKS 504-3 21C*HA FOXBORO 2AO-L2C-R 

2L-188 2 LY 5906A2 DIESEL FUEL STORAGE TANKS 504-3 21C*HA FOXBORO 2Al-13V 

2L-188 2 LY 5906B2 DIESEL FUEL STORAGE TANKS 504-3 21C*HA GEMS RE-36562 

2L-188 2 LY 5906C2 DIESEL FUEL STORAGE TANKS 504-3 21C*HA FOXBORO 2AO-L2C-R 

2L-188 2 LY 590602 DIESEL FUEL STORAGE TANK 504-3 21C*HA FOXBORO 2AO-L2C-R 

2L-188 2 LSH 5906-2 DIESEL FUEL STOR TANK T036 504-3A 21C*HA FOXBORO 2AP+ALM-AR 

2L-188 2 LSL 5906-2 DIESEL FUEL STOR TANK T036 504-3A 21C*HA FOXBORO 2AP+ALM-AR 

2L-188 2 LSLL 5906-2 DIESEL FUEL STORAGE TANK T036 504-3A 21C*HA FOXBORO 2AP+ALM-AR 

2L-188 2 LY 5906-2 DIESEL FUEL STORAGE TANKS 504-3 21C*HA FOXBORO 2AO-L2C-R 

2L-188 2 PY 6362A2 CCW PUMP DISCH TO CRITICAL LOOP A 504-3 21C*HA FOXBORO 2Al-13V 

2L-188 2 PY 636282 CCW PUMP DISCH TO CRITICAL LOOP A 504-3 21C*HA FOXBORO 2AO-L2C-R 

2L-188 2 PY 6362C2 CCW PUMP DISCH TO CRIT LOOP AOP A 504-3 21C*HA FOXBORO 2AO-L2C-R 

2L-188 2 PCL 6362-2 CCW PUMP OISCH TO CRITICAL LOOP A 504-3A 21C*HA FOXBORO 2AP+ALM-AR 

2L-188 2 PY 6363A1 CCW PUMP DISCH TO CRIT LOOP 8 504-3 21C*HA FOXBORO 2Al-13V 

2L-188 2 PY 6363B1 CCW PUMP DISCH TO CRIT LOOP B 504-3 21C*HA FOXBORO 2AO-L2C-R 

2L-188 2 PY 6363C1 CCW PUMP DISCH TO CRIT LOOP BOP B 504-3 21C*HA FOXBORO 2AO-L2C-R 

2L-188 2 PCL 6363-1 CCW PUMP DISCH TO CRITICAL LOOP B 504-3A 21C*HA FOXBORO 2AP4ALM-AR 

2L-188 2 HY 8419A1 STEAM DUMP TO ATMOSPHERE 504-3 21C*HA FOXBORO 2AD-V21 

2L-188 2 HY 841981 STEAM DUMP TO ATMOSPHERE 504-3 .21C*HA FOXBORO 2AO-V2I 

2L-188 2 HY 8421A2 MAIN STEAM DUMP TO ATMOSPHERE 504-3 21C*HA FOXBORO 2AO-V2I 

2L-188 2 HY 8421B2 MAIN STEAM DUMP TO ATMOSPHERE 504-3 21C*HA FOXBORO 2AO-V21 

2L-188 2 LY 9386A1 CONTAINMENT EMERGENCY SUMP 504-3 21C*HA FOXBORO 2AI-13V 

2L-188 2 LY 938681 CONTAINMENT EMERGENCY SUMP 504-3 21C*HA FOXBORO 2AO-L2C-R 

2L-188 2 LSH 9386-1 CONTAINMENT EMERG SUMP HIGH LEVEL 504-3A 21C*HA FOXBORO 2AP+ALM-AR 

2L-188 2 LY 9386-1 CONTAINMENT EMERGENCY SUMP 504-3 21C*HA GEMS RE-36562 

2L-188 2 LY 9387-1 CONTAINMENT AREA LEVEL 504-3 21C*HA FOXBORO 2Al-13V 

2L-188 2 LY 9388-2 CONTAINMENT AREA LEVEL 504-3 21C*HA FOXBORO 2Ai-13V 

2L-188 2 LY 9389A2 CONTAINMENT EMERGENCY SUMP 504-3 21C*HA FOXBORO 2Al-I3V 

2L-188 2 LY 938982 CONTAINMENT EMERGENCY SUMP 504-3 21C*HA FOXBORO 2AO-L2C-R 

2L-188 *2 LSH 9389-2 CONTAINMENT EMERG SUMP HIGH LEVEL 504-3A 21C*HA FOXBORO 2AP+ALM-AR 

2L-188 2 LY 9389-2 CONTAINMENT EMERGENCY SUMP 504-3 21C*HA GEMS RE-36562 

2L-188 2 TY 9903A1 CONTAINMENT ATMOS TEMP-EMERG 504-3 21C*HA FOXBORO 2AO-V2I 

2L-188 2 TT 9903-1 CONTAINMENT ATMOS TEMP TRANS EMERG 504-3B 21C*HA FOXBORO 2Al-T2V 

2L-188 2 TV 9911A2 CONTAINMENT ATMOS TEMP-EMERG 504-3 21C*HA FOXBORO 2A0-V2I



REPr*ATE 11/03/80 P 2 

SAN ONOFRE UNITS 2 & 3 
BILL OF MATERIAL FOR SEISMIC CLASS I EQUIPMENT LOCATED IN CONVERTER PANEL 2L-188 

PANEL INSTRUMENT PROJECT 

NUMBER TAG NUMBER SERVICE DESCRIPTION SPEC NUMBER CLASS MANUFACTURER MODEL NUMBER 

2L-188 2 TT 9911-2 CONTAINMENT ATMOS TEMP TRANS EMERG 504-3B 21C*HA FOXBORO 2Al-T2V 

O



8. Control Bldg. Item 8 - NSSS Auxiliary Relay Cabinet (BOP 22) 

Question: 

Provide a summary of the seismic qualification of the Agastat Series 7000 

Timing Relays.  

Response: 

Generic seismic qualification has been performed by the instrument supplier 

to a seismic environment in excess of the environment identified for the 

NSSS Auxiliary Relay Cabinet. The instrument supplier's qualification is 

a obiaxial, random frequency qualification with a TRS in excess of 10 gs 

for all frequencies above approximately 2 Hz.



9. Control Bldg. Item 9 - 4160V Class 1E Switchgear (BOP 1) 

Question: 

Review seismic qualification and provide justification for 2 panels (Panel 

Numbers: 2A0413 and 240414) on north end of 4160V Switchgear Set 2A04 
(BOP 1), which appear to be different than cabinet sections tested. Provide 
justification for anomalies identified in seismic qualification of components.  

Response: 

A. The reason why the two panels in question appear to be different than 
the cabinet sections tested is the number of display instruments mounted 
on the front face of these panels. However, the actual stiffness char
acteristics and mass distribution of these cabinets are not markedly 
different than the typical panels included in the seismic qualification 
test. The major portion of the weight for these switchgear panels are 
associated with the rigid bus, circuit breakers and cabinet frames.  
The weight of the additional instrumentation in these two panels repre
sents less than 5 percent of the total weight of these panels.  
Panel 2A0414 (northernmost panel of long run) actually weighs slightly 
less than the typical panel since it does not include a circuit breaker 
but does include an additional amount of rigid bus associated with the 
unit intertie. Qualification of this additional rigid bus intertie was 
documented by analysis and was included with the documentation package.  
Therefore, the seismic qualification of the typical switchgear panels 
included in the test are applicable for the two panels on the north 
end of 4160V Switchgear Set 2A04, as well as the balance of the switch
gear modules.  

B. The anomalies identified in the seismic qualification report have no 
impact on the San Onofre Units 2&3 4160V Switchgear since alternate 
instrumentation was substituted for the suspect GE SAM Timing Relays 
as identified in the associate Bill of Materials. The substitute relays, 
Agastat Series 7000 Timing Relays, were qualified by both the switch
gear vendor and by the instrument supplier to a seismic environment 
in excess of the environment identified for instruments mounted within 
the subject switchgear panels. The instrument supplier's qualification 
is a biaxial, random frequency qualification with a TRS in excess of 
10 gs for all frequencies above approximately 2 Hz.



10. Radwaste Bldg. Item 1 - Charging Pump (NSSS 25) 

* a. Question: 

Provide justification for anomalies identified in seismic 

qualification test report of the Charging Pumps (i.e., packing 
cooling system bolts loosening, sight glass failure, and 
cracked welds, etc.).  

Response: 

All of these anomalies occurred in the packing cooling system 
which is non-safety related. The charging pump can perform its 

safety functions for the maximum required time duration, up 
to 24 hours for safe shutdown, without the packing cooling system.  

(Section III, para. 3.1.4 of the instruction manual states that 
.. ..... continuous operation for approximately 15 hours without 

packing lubrication is possible without serious loss of pump 

capacity." The 15 hours is too conservative and the vendor, 
Gaulin, will revise this number to at least 100 hours which is 
still conservative.) 

The test pump was a machine for. Jersey Central P&L's Forked River 

plant. Subsequent to the test, modifications were made to the 

packing cooling system so that the modified system as designed 
and built for the San Onofre pumps will preclude the test 

* anomalies in the event of a seismic occurrence.  

All parties to the test agreed that it was a very severe test 

of greater total duration than would be expected during an actual 

seismic event.  

b. Question: 

The test report indicates several resonances exist below 35 Hz 
although the SQRT form indicates there are no natural frequencies 

below 35 Hz. Provide an explanation of this inconsistency.



Response: 

The natural frequencies indicated in the SQRT Form as greater 
than 35 Hz are based on an analysis of the charging pump assembly 
that includes those components vital to pump operation. All of 
the resonances, except one, that were below 35 Hz were associated 
with the packing cooling system that is not vital to pi4mp operation.  

The one resonancce below 35 Hz and not associated with the packing 
cooling system was read from one of two accelerometers mounted 
adjacent to each other on the top of the motor housing. This 
resonance, 20 Hz, appeared with the pump assembly in only one of 
two side-to-side positions and only during the resonance survey 
and sine sweep with the pump non-operating. Since the complete 
pump assembly is one "system," the exact source from whence this 

particular resonance emanated was unknown. Based on the success 
of the tests, both operating and non-operating, this one lone low 
resonance does not affect the qualification of this equipment.  
Note that the maximum acceleration indicated for the DBE at 
0.5% damping is 1.5 g at 20 Hertz.  

c. Question: 

Justify the adequacy of single frequency tests.  

Response: 

Resonance searches and sine sweeps were conducted over the range 
from 1 to 35 Hz and only one resonance below 35 Hz (packing 
cooling system excepted) and was found as discussed above. No 
problem resulting from mutual excitation of parts in close 
proximity was anticipated. This was demonstrated by the dwell 
tests at several frequencies in each of the four pump positions 
on the shake table.



d. Question: 

Verify that pulsation damper for charging pump was included in 

piping analysis/nozzle loads.  

Response: 

The pulsation dampeners, on both the suction and discharge, of 
all charging pumps were modeled as in-line components in the 
piping analysis per the vendor prints. This is reflected in the 
computer analyses for Thermal, Weight and Seismic Loadings and 
contributes to the piping stresses and the pump nozzle loads.



11. Tank Structure Item 1 - Auxiliary Feedwater Pump Motor (BOP 13) 

Question: 

Provide copy of qualification report of Auxiliary Feedwater pump motor for 

subsequent detailed review.  

Response: 

Copies of the seismic qualification report for the auxiliary feedwater pump 

motor performed by Allis Chalmers Corporation are enclosed for your review.



* S3eis'"ic W.ithstand Cauability Calclations for: 

2oo E. o/UJ otQ AvE.  

.Cu.ov1fN OPDP- V- O-0 

TotP 1o079 

C-lculations are Made in Accordance with: 

SIPIIcAr-otN SO23 -oL409<o S -nor po 
40-E -71 Aui L)A) F cw -r-Fr v" 9Nt 'r Fi% H 

. GodTHr -rt (Ahirret'wt Et~xioH Crpf-A"'f .r -O~ 

Enripment Description: *LZIr;'X 9 #1Ti,\*: brfgri31 J VNr$s 

Frame ' O*; SS(G Type A E..  
Horsepower o Speed Soo0 ((,rA 

Total Weight 97OO LaS.  

Predic bed Possible Failure Modes: 
1) Anchorage .system -.  
2) Excessive rotor deflection 0 [ 
3) Premature bearing failure 

C)odL[t bcjA 

Adecuacy Criterion: 

The first step in qualifying a piece of equipment is to determine the rigiity. Verification that the machine is "rigid" periits the manufacturer 
qualification through static seismic analysis.  

Static stress analysis is then performed on each critical component to demonstrate capability to withstand the possible modes of failure. Forces impcsed by normal operation as well as those produced as a result of seismic accelerations are applied and analyzed. The seisiic withstand capability of the anchorage system is based on a comnarison of calculated bolt stressed to allowable unit stresses as determined by A.I.S.C.: 

20,000 PSI IN TENSION 
10, 000 PSI IN SHEAR 

The rotor seismic withstand capability is based on the ability of. the rotor assembly to resist deflection: the rotor core striking the stator bore would avse malfunction or loss of function. Continuous osure to seismic applied s6 ms ez-s 9oq a 
<52 90-4-3 -O 0 fE9



fores .. 'n m.  

forces, navin minimal effect on life expectance, yields an indication of 
bearing withstand capability.  

These components are dee:::ed critical by the Allis-Chalmers Corporation 
concerning uninterrupted operation during a seisnic event. Further analysis 
will be performed upon customer request and engineering evaluation of necessity.  

IMPORTANT 
If the price or schedule is affected by this document approval, Bechtel must be notified prior to fabrication or such claims are waived.  

Approval of documents involving calculation, analysis or test report is only 
an acceptance of the method used by the supplier. Supplier retains fullA. rL responsibility for design. ,:oILl Approval of this document does not relieve the supplier from full responsibility for contract or purchase order requirements including but not limited to, adequacy and suitability of materials and/or equipment represented thereon for the intended function.  

DATED 00C TATUSBY 

DO MENTSTATUS A 
1 APPROVED - MANUFACTURER MAY PROCEED 
3 APPROVED EXCEPT AS NOTED. MAKE CHANGES -_ 7 AND RESUBMIT. MANUFACTURER MAY PROCEED 

AS APPROVED.  
4 O NOT APPROVED - CORRECT AND RESUBMIT 7 INFORMATION ONLY O DISTRIBUTION REQUIRED 

PF -t218 (007~1
1 2 / 7 5 

4V5-d349-0 .. I- -~ .



Deter-,ininr the Motor .igidity 

An indication of the rigidity of an electric motor is based on the 
lowest natural frequency observed. However, the complexity of a piece 
of equipment such as a motor does not permit easy modeling of the entire 
unit for natural frequency determination. In an attempt to simplify 
this problem, the All is-Chalmers Corporation uses two computer programs 
which calculate the critical rotor speed and the "reed" natural frequency.  
The cri.tical sooed is usually the lowest natural frequency in horizontal 
motors, and the 'reed" frequency or critical speed the lowest in vertical 
motors.  

A aeneral outline of the critical rotor speed calculation method is 
given in the rotor response section. Thc 

. natural frequency greater than 33 Hz. is generally accepted as an 
indication that the equipment is rigid. For- the motor specified on the 
title page, our C -ltcl- $A2'\ computer program determined the fundamental 
natural frequency to be 5550 RPM or 2 HZ.  

"G' levels for qualification.  
In accordance wit' Decktel Power Corp. Spec. co.5- oG - G 

ApperdIx. LRP 

this natural frequency qualifies the unit for static seismic analysis.  
Seismic withstand capability will then be demonstrated using acceleration 
levels per Sktc k Nlos. so Z s - s-ss e 

SOZ3o5 O.y 

which are: F fe~t
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TYPE _ _ _ _ _ _ _ _ _ 

HORSEPOWER So0 

SPEED ____ cc_ 
4EIGH T 9___700_ 

y REACTION TORQUE, 

HP x 63025 
RTORQ= RP 

OVERTURINITNG '10illNTS DUE TO 
HORIZONTAL SEISMIC ACCELERAT. -ON 

DISTANCE FR!:M 
Mxi -x P P> x (BASE TO C.G..) 

My -y ifx -x 

TT, 

BoL.T Tye.I /-T UN 01 
STR~$Avs O9s! wY 

I.33 
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ALLIS-CHAL:i'RS CORPORATION 

I. Anchorage System (see figure 1) 

No. 9of BolstL Type I'/14- 7 UC
Stress Area, A 9 in. per bolt 
Motor-Weight, W =9700 .lbs.  

A. Tensile stress due to upward vertical acceleration ( O.G-HI ) 
plus the overturning moment resulting froin the reaction torque 
in the normal mode of operation at 800 HP and 3LOO RPM.  

Reaction torque, RTORQ = (HP x 63025)/RPM 
jHOO( in.-lbs.  

P =-W + 0.Gi - 3Lj2.. lbs.  

T3  T2 , T 4  T 1 ' T1 = c3*/o. T2 

= O.0O-, T 2 

Ix - 0 = RTOR + (Zz.o -3319Z) -(3.t5 2_T :IooG(. - 7PS8P4 - . 0 

T 2 *8 . lbs .  

s= T2/A = -- 79L. - PSI PER BOLT IN TENSION 

T1-e reytve imdi:-a-N-s 'thet tk f-rce ue to tle e 

. recter 't-kat -te SeIs ic force q ad wturnv q me t 

co"bnd 'Te6,e t ir s NO LollD C;11 HeC bolts.  

B. Tensile stress due to downward vertical acceleration ( '. ) 
plus the overturning moment resulting from the reaction torque.  

P = W + .oH w j5Ro lbs.  

Mx'-x =0= 1HOO - Z.o 159o) -8.  

T2  - T,1  lbs.  

SIv T2/A = t2 L PSI PER BOLT IN TENSION 

The cetdvtz 'nodial-ts No L..0@ oD t0 t11



C. Shec Qtress :ue to h1ort;:o it ta c racLn ( O;Lo1 ) 
The sh.=ar StL ss will be tIe same in n bolt r r ess o 

the lirection of t holrizotal earthquake input.  

P = O W = 8tHS lbs.  

S = P /(N x A) = * Z7 PSI PER BOLT IN SHEAR 
s y 

'V.\ . PSI is less than 10,000 PSI (max. permissible 
working shear stress) 

D. Tensile stress due to the overturning moment as a result of 
horizontal acceleration ( O.8 ' ) acting at the center of 

gravity plus the reaction torque.  

i 0 = 8(O5 . ooo0.0 3 T) -(7500 2 
x1 -x 0 

- 15H X lo' - ub 

T= - 18.55 lbs.  

ST = -j PSI PER BOLT IN TENSION 

E. Tensile stress due to the overturning moment as a result 
of horizontal accelcration ( O).85 ) acting at the center 
of gravity. The reaction torque has no effect when considering 
moments about the Y' - Y axis.  

-x .z(zy :z I L S 

T = T3, T T 2' 2 T./.& T3 

T 0.6 T 3 

.1 M = 0 -o -z4 9) tZo.(,Z Y 9-7oo) Z., (4 T,) 316,(, T 

. 3Hfl - Le x.(oco~i)- 7 7.NT3 

rT = 175 lbs.  

S = T /A = - L, PSI PER BOLT IN TENSION 

The stresses in D., lc\.i PSI and E., - 96. Lt PSI are 

1 .0 ~ £ L-- m-d A-P--- p-a-Tl -a i e 

qos -.-so P@99L U2 DRAME



F. Comined stresses 

The maximum horizontal tensile stress is imposed in two 
direc:ions and superimposed upon the vertical tensile stress.  
Apply;ing all three simultaneously and. perpendicular to one 
another, they are combined vectorially to produce the follow
ing resultant magnitude: 

Resultant stress, S = S2 +S2 + S2 
R VT T V.  

Using this resultant, a conservative treatment of com
bined tensile and shear stresses acting simultaneously will 
be ezployed as given in Mechanical Engjneerin__Desin by 
Shigley, 1972 Edition, page 30, McGraw-Hill Inc. Publis.hers.  
This .will then show the capability of the specified equipment 
to withstand both horizontal and vertical earthquake motions 
occuring simultaneously.  

Combined tensile stress, 

* = sR/.2 + s2 + s2/4 O +f \J t )4-0 
R S R 

E I 217 PSI IN TENSION 

Combined shear stress, 

S=S2 + S2 /4 

= ) PSI IN SHEAR 

NOTE- The combined stresses in both tension and shear are 
less than the maximum allowable working stressed 
(20,000 PSI tension, 10,000 PSI shear) under the 
given seismic accelerations.  

*~MON.& 
go&~-OUR



ALLIS -CHAERS CQI2ORATION 

II. Roter Res:onse (see drawing & print-out) 

Gnera.l assembly 51 - 3 7 
Rotor core 712L3 lbs.  

Shaft 15 O L l4 , 

Total 23 )Ls.  

Air ap l-x density ZI(770D lines/in. 2 

Hrlorinral air gap O. 1LO in.  

The force due to the vrt ca seismic acceleration ( O.-GH g) is: 

Total weight x (o.6-1 + Totd eiA.- shft 4'y 1i.0 = |5 3 ls.  

The original weight of the sk-t ( 540 lbs.) is not included in 
the total force because i't is caIcuAtted by tk coMput- proJra and 

ph A 0 ac~k it 1 G * The effective weight, ver t.A force, 
aoliled t the shaft is thu distributed equally along the shaft at the 
locations occupied by the rotor core.  

Usinr this rotor data, we determine the rotor response by means of 
an "in-hczso" co:puter progra of the Rayleigh Principle.- This method 
is basied n modbling the shaft as a series of lurped masses and imposed 
forces. reating each increment of shaft length as a classical bean and 
using con: inuity of slope and deflection at each interface, the program 
d!teiines the maximn strain energy and includes functions to permit 
calculati:n of critical speed, bearing reactions, identification of shaft 
deflectica and stress at any station, and the effect of unbalanced mag
netc pul resulting from a possible eccentric air gap (initial rotor 
off-set 

So that the effect of unbalanced magnetic pull due to possible 
initial rctor off-set. can be evaluated, computations are made for a con
centric air gap (0.000 in. initial rotor off-set.), 10% off-set ( q.19 in., 
and 20% cff-set (o.0Z-3 in.). Ten percent initial rotor off-set is the 
manamat -ermitted in our manufacturing process; however, considering the 

. exargerai, 20% off-set, condition reveals that even under this abnormal 
conditior the rotor will not strike the stator bore causing malfunction 
or loss c function: 

1) .ne maxinum deflection occurs at station iZ and is O5-5 in.  

2) nhe rmIrniIrn air gap between the rotor and stator is then: 

46540 -3 8- 0



JL-al aiz- gap- Initial ofj'-set rnnagetic Pul deoiection 

O.Iq - ooz~- ~.o~30. )0G7 

ThJ.3 Is %Lf of the de flection that would c: u'r-e loss of 

*3) The be-arin:: rea ctions areJ 1q9 lbs. at the ha ery.1, and 

4) DefLectior, at tIhe- end of the- chai't c-ftension ij o00063 in.  

Recall t:-.at since the-se calculations are, biced on the 20OCj iliiqoi rotor 
oIX-set .ond-ition, -.;hich io ab~nonir.al, they are consorvaLive figures.  

*Thcoi7 c~f Vilba-tioms wvith Arlic at ions, by Williarl T. Thomson, 0Q1972 
Prentice-Mall Inc.. Pu-blis hers.*
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r- 3A?2S6 t7 r) n a r non 4p A 
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0.40 0.0 0477r 

SPAN DIA. NJT tq W7TrJT TNFPrT 
L 2.375.?. 0.0 0.o 

7 3.000 4.70 0.0 0.  
3 3.000 2.625 0.0 0.0 
4 3.000 ?.6?5 0.0 ;.0 
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6 4.500 1.15 0.0 
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F .6?; .. 000 0.00.  
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2.000.0 0.0 
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LLIS-CHALMERS CORPORATION 

III) Bearings SpI t SeV. 3.0 S;,s 

Front End 2. i 
Shaft End Z19 1b.  
Rotor Weight (,,5 lbs.  

The total effect ive force dic to vertical seismic accel
eration plus magnetic pull resulting from initial rotor off
set is obtained from th.e computer print-out. Usin.g the exag
gerated 20% initial rotor off-set data, the bearing reactions 
are 2HLq lbs. cn the front end bearing and Zq 19 lbs.  
on the shaft end bearing.  

The thrust load due to horizontal acceleration ( O g) 
applied along the shaft axis is: 

ROTOR WEIGHT x ( 0.85 g) = 1 lbs.  

The thrust load given by the customer is : 0 lbs.  
Therefore, the total thrust load is: I07'9 lbs. This thrust 
load is absorbed by te , bouASimy of bot-k[ bearings adrJ wil kave 
no 1--et or\ fer~or-nce.  
Summarizing, the bearing loads are then.: 

FRONT- END BEARING SHAFT END BEARING 

RADIAL LOAD ZS7 lbs. RADIAL LOAD. 2.YI9 lbs.  
THRUST LOAD 0 lbs. THRUST LOAD lbs.  

The following calculations for determining minimum or ex
pected bearing life represent evaluations using continuous ex
posure to the seismic event. Since the time duration of an 
earthquake is short, it will have little effect on the actual 
performance of the bearings.



SPLIT SLEEVE BEARING 

Shaft SI-8I1-559 
Bearing Bushing 51-?oo-396-go 

Journal. diameter 3.o/2.99 
Bore diameter 309 ,0 
Bearing length 5.25 

Lubricating oil viscosity, t = 150 SSU @ 100 0 F 
Gravity A.P.I. @ 600F " 30.3 

To determine the seismic capability of the sleeve bearings, 
the maximum deflection of the shaft at the bearing location 
due to a seismic event wi be shown not to exceed the min
imum oil film necessary for uninterupted operation. The 
minimum oil film thickness is determined by the method recommended 
by R. R. Slaymaker's Bearing Lubrication Analysis, ( 1955 John 
Wiley Sons, publisher: 

specif;c gravity @ 60 0 F, ?60 

141.5 
= 131.5 + gravity API 6007 0.875 

specific gravity @ 100 0 F, 

100 6 - 0.00035(1000 - 600) = 0.861 

absolute viscosity, 2L centipoises 

180 180 
= (0.22 t - t ) 0.861 (0.22 (150) - 150) 

= 27.365 centipoises 

absolute viscosity,,L. reyns 

6 .9x106 =3.966 x 10 reyns 

minimum radius of journal, = 1.999 5 in.  
maximum radis of bore, R I.509 In.



maximum radial clearance, C = ,00'1 in.  

The reciprocal of the Sommerfield number is a measure of 
the load carrying capacity of a bearing and will be called the, 
capacity number.  

the load on the bearing, P 

radial load 
P projected load bearing area 

V' H L4 7 

S.0 5 5. 15 

P = $PS I 

rotational speed, N = 3(0OO RPM 

the capaci ty number then, 

P C 200 
0.19S.o 

. Figure 3.7, page 25, Bearing Lubrication Analysis relates 
capacity number to film thickness ratio, (C/h 0) 

the minimum oil film thickness, h0  =0. 059 in.  

This is the minimum film thickness assuming that there is 
no shaft deflection in the region of the bearing. With the 
exaggerated initial rotor off-set of 20%, the rotor shaft boar
ing journal maximum deflection occurs at the edge of the bear
ing (fit ZI ) and is 0.0015 in. With' this added deflection, 
the minimum oil film thickness then becomes, h0 - V.ool3 or 
0.00 2.6 in.  

Due to the nature of a sleeve bearing, then, the only 
wear between journal and bore will occur during start-up.  
Therefore, the seismic event has no effect on the life of the 
bearings.
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me at:ached calcolations verify that the subject motor is capble 
o cc.::int::.3 operaticn under normal operatin7 lads acting simultaneously 
with :o h-rizontal cz:-.ponents and one vertical component of the previously 
describ7ed szeismic event.  

Calculation of mirrum bearing life when expoSed to the seismic 
event indicates no malifunction or loss of function due to the seismic 
loadig.  

The rest serious condition is the possibility of the rotor striking 
the stator *ore. This will not happen since, even under exaggerated 
ccndizions (20% initial rotor off-set and continuous scismic force), 
rctor iefle:tion does not exceed 2Z4 / of that necessary to cause loss 
of fui.tion. It should be noted that this is a stiff rotor; having a 
criti:al szeed of 5 Hz.  

These calculations were performed by the static analysis method 
in accordaa:e with 

13Jht.l Power Cftrato S40<Ao Ao--o- 1eed H 

and certify that the subject motor complies with the conditions described 
on the t"le page of these attached computations.  

SIGNED DATE 
TITLE T 
ALLIS - AvnHA ue, S CORORATIOhiolN 
4620 .7ores- Avenue, Norwood Ohio 45212



ALLIS- CiALM ERS 
4620 FOREST AVENUE NORWOOD. OHIO 45212 /S13-351-6700 

CERTIFICATE OF COMPLIANCE 

Customer: Byronv Yacksan Pwp 'Dv.  

Purchase Order No.: V- 1958 

A-C Order No.: E-os- 5016-EL90t47 

Customer Specification: Becltel Power Cor-porat.Xm SO3-0o -6 

Equipment Description: 

Frame 300S5(a Type Ap 

Horsepower 800 Speed 3(o00 rpms 

The method employed to assure seismic withstand adequacy is a 'static stress 
analysis performed on critical components. Static analysis is justified 
by determining natural frequencies which reflect the rigidity of the describ
ed equipment. Two computer programs are employed by Allis-Chalmers to deter
mine natural frequencies: In vertical motors, the "reed" frequency is 
determined by modeling the motor as a cantilever beam and analyzing deflection; 
and in vertical and horizontal motors the rotor response is determined through 
Rayleigh principle.  

Seismic accelerations are applied to component masses and the resulting forces 
applied to the center of gravity of the piece in question. By considering 
exaggerated tolerance and load conditions, the equipment is shown to be well 
within the adequacy requirements for the specific seismic event.  

It is hereby certified that the method employed is adequate for establishing 
that the seismic design requirements have been met.  

c2 
F.4. Gladrf 
S(nior Mechanical Engineer 

F. H. Grooms 
Registered Professional Engineer 

ALL.CHA LM ERS CORPORATION



* 12. Tank Bldg. Item 2 - 2HV-4712 Control Valve (BOP 17) 

Question: 

Provide justification for omission of nozzle loads in seismic qualification 

of W-K-M MOV Globe Valve 2HV-4712 (BOP 17).  

Response: 

As noted in the FSAR, Table 3.9-17, note e.: "Valve nozzle (piping load) 
stress analysis is not required when both the following conditions are 

satisfied by calculation: the section modulus and metal area . . . at the 

valve body crotch . . . is at least 10 percent greater than the section 

modulus and metal area of the piping connected (or joined) to the valve 

body inlet and outlet nozzles; and (2) the allowable stress S for the valve 

body material is equal or greater than the allowable stress S of connected 

piping material." 

The above conditions have been met for the subject valve.  

0II



13. Tank Bldg. Item 3 - Auxiliary Feedwater Pumps (BOP 24) 

Question: 

Provide seismic qualification for the peripheral skid mounted equipment on 
the Auxiliary Feedwater Pump Skids (BOP 24).  

Response: 

A seismic analysis was performed by the vendor to identify the seismic 
mounting requirements for the peripheral skid mounted equipment on the 
Auxiliary Feedwater Pump skid as documented in the attached vendor package.  
As noted in this package, the resulting seismic supports .are specified as 
purchaser supplied. These seismic supports were not installed at the time 
of the NRC seismic review. The current scheduled completion date is 
June 5, 1981.
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14. MSIV Enclosure Item 1 - 2PSV-8401 Relief Valve (BOP 21) 

Question: 

Provide justification for anomalies identified in seismic qualification of, 
Crosby pressure relief valves (BOP 21). Review SQRT Audit forms for 

consistency.  

Response: 

The function of the subject pressure relief valves is to provide overpressure 

protection for the main steam system. The presence of "excessive seat 

leakage" following the seismic qualification test should not be considered 

as an adverse effect on plant safety for the following reasons: 

1. The inadvertent full opening of one main steam pressure relief valve is 

a design basis for the plant (FSAR Paragraphs 15.1.1.4 and 15.1.2.4).  

2. The cumulative volume of seat leakage from all nine valves on a given 

steam line system would not exceed the full flow volume of a single 
valve.  

3. The valves are still able to perform their stated function of over
pressure protection at the specified pressure levels as demonstrated 

in the seismic qualification report.  

The "excessive seat leakage" should be considered as nothing more than 

a nuisance or inconvenience for continued plant operation. The situation 

would be monitored following a seismic event and the appropriate seat repair 
initiated as required. It should be noted that the actual maximum seismic 

environment for the subject relief valves as determined from the piping 
stress analysis would be 2.83 gs whereas the seismic qualification wherein 

the "excess seat leakage" was identified was in excess of 5 gs.  

The second anomaly identified during the test was associated with the test 

equipment itself (lack of system pressure source capacity) and not with the 

relief valve or its operation.  

A revised SQRT Audit Form is provided to clarify this issue.



.*iping Tunnel Item 1 - 2FIT-4720 Transmitters (BOP 10) 

uestion: 

Clarify resonant frequency conditions identified in the seismic 
qualification 

report for Foxboro E10 series transmitters. (BOP-10) 

Response: 

The test summary to the same seismic qualification document which reports 

the existence of low frequency resonant conditions indicates 
that these 

"resonant" frequencies were determined with a maximum transmissibility of 

1.3:1. Normal industry practice would require a minimum transmissibility of 

2:1 and/or a phase shift before a resonant condition was identified. 
This 

practice ensures that the data are not merely background 
noise from the test 

setup. Furthermore, as noted by members of the audit team, 
the presence of 

such low frequency resonant conditions are inconsistent with 
the apparent 

rigid nature of these components.


