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1.0 REFERENCES

^

1.1 Bechtel Power Corporation Purchase Order No. 6600-M-2308, Amendment
3, dated 8 August 1978.

. 1.2 Bechtel Power Corporation Environmental Qualification Test Proce-
dure for Transmitter, Specification 6600-M-2308, Revision 1.*

1.3 IEEE Document 323(1971), "IEEE Standard for Qualifying Class IE
Equipment for Nuclear Power Generating Stations", modified to
include sequential testing including seismis testing.

1.4 IEEE Document 344(1971), "IEEE Standard for Seismic Qualification",
augmented to include biaxial, random s12nulation, phase incoherent
seismic input motion.

2.0 SCCPE

2.1 This report documents the environmental qualification test proce-
dures and results for four pressure transmitters as described in
Paragraph 3.0.

3.0 SPECIMEN DESCRIPTION

Test specimen identification information is presented on Table I
(Pagel5) of this report.

The range of the specimens and other performance specifications
are listed in Appe.ndix I, Pages 3 through 6.

* Included in this report as Appendix I.
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4.O TEST PROGRAM

The test program consisted of the following tests:

o Receiving Inspection

o Functional Test (Base-line test)

o Irradiation Test

o Functional Test

o Seismic Test

o Functional Test

o LOCA Test

o Functional Test

5.0 TEST PROCEDURES

A detailed Test Procedure is enclosed as Appendix I. Following is
the brief outline of the test procedures.

5.1 Receiving Inspection

Upon receipt at Wyle Laboratories, and prior to testing, each test
specimen was visually examined for evidence of damage which may have
been incurred in shipping. The test specimen identification infor-
mation, as well as result of the visual examination, were recorded
on the receiving inspection data sheets included in this report.

5.2 Functional Test (Base-Line Test)

5.2.1 Calibrations

The pressure transmitters were set up for functional testing per
Figures 1 and 2. The transmitters were supplied with 24vde and
increasing and decreasing pressure steps as follows: (Figures 1
and 2 are Pages 18 and 19 of this report.)

.
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5.2 Functional Test (Base-Line Test)

5.2.1 (continued)

, Input (psig/"Hg/ water column) Output across 250 ohm resistor _

0% range vdc
25% range vde
50% range vde
75% range vdc

100% range vde
75% range vde
50% range vde
25% range vdc
0% range vdc

5.2.2 Response Time Test

The 25% (of full scale) input condition was first established, then
step-changed to 75% of full scale. The output changes were
recorded and the time constants (time to reach 635% of design output)
were calculated. The temperature and humidity were logged.

A sketch of the setup schematic is shown in Figure 2A, Page 20.
A typical chart record is shown on Page 29.

5.2.3 Test Equipment

The test equipment, including calibration due dates and accuracy, is
listed on Pages 70, 71, 98, 99, and 100.

5.3 Irradiation Test

5.3.1 Pre-Irradiation Test

Prior to irradiation, a f unctional test was performed, per Par. 5.2.1.

5.3.2 Irradiation Test

A pressure input of 75% of the span was first applied to each speci-
men and held continuously during the irradiation time. The specimen
outputs were recorded continuously and the input pressures logged
periodically during irradiation. The transmitters were irradiated at

6 7a rate of 1 (10 ). rads per hour to a total dose of 3.7 (10 ) rads.
The irradiation was performed at Isomedix, Inc., Parsippany, N. J.
A more detsiled procedure is presented in Exhibit I, Page 132.
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5.3 Irradiation Test (continued)
5.3.3 Post Irradiation Test

After completion of the irradiation tests, the functional tests of. Par. 5.2.1 were again performed.
5.4 Seismic Test

~

5.4.1 Pre-Seismic Test

The functional tests of Par. 5.2.1 and the response time test ofPar. 5.2.2 were conducted on each test specimen.
5.4.2 Mounting

All transmitters were mounted on a rigid bookend type fixture
ing simulated in-plant installation, mechanical and electrical Mo un t-.

Mounting conforms to Figures 3, .

4, 5, 8, 9, and Sheets 19 and 20 ofReference 1.2 (Appendix I of this report) . Mounting bolts were
torqued in accordance with torquing requirements of the test proco-d ure .

5.4.3 Monitoring

During the OBE and SSE testing the following input pressures wereapplied to the
transmitters and the outputs were continuouslyrecorded during testing.

EllAll Atmospheric
50EP1041 2200 psia
13D2496 150 inches of water
1153GA9 1200 psia

5.4.4 Seismic Random

The seismic random motion was synthesized by applying a random signal
to a group of parallel one-third octave filters centered at one-third
octave frequency intervals over the frequency range of 1.25 to 35 Hz
Each filter incorporated an amplitude control which was adjusted such

.

that the analysis of the resulting table motion enveloped the required
spectra shown in Figures 5 and 6, Pages 23 and 24.
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5.4 Seismic Test
.

5.4.4 (continued)

The seismic random motion for each horizontal axis was excited
separately, but each one was excited simultaneously with the verti-
cal axis. Independent signal sources were used for the horizontal
and vertical axes so that input phasing was random. Five OBE tests
and one SSE test were performed in each axis. After completing
all five OBE tests in each biaxial plane, the SSE tests were con-
ducted in each plane. The duration of each test was +.hirty seconds.

5.4.5 Response Analysis

The seismic response spectra analysis was performed by a shock spectrum
analyzer generating the maximum response amplitudes at one-sixth
octave intervals over the frequency range of 1.1 to 100 Hz. Damp-
ing ratios of 11L and 5% were utilized in the analysis of the table
motion.

5.4.6 Post Seismic Functional Test

The functional test of Par. 5.2.1, and the response time test of
Par. 5.5.2 were conducted on each specimen.

5.5 Loss of coolant Accident Simulation Test (LOCA)

5.5.1 Transmitter Mounting

The transmitters were mounted in a suitable LOCA test chamber. The
transmitter covers were torqued to the manufacturer's specifications.

5.5.2 Pre-LOCA Functional Test

Functional tests were performed per Par. 5.2.1 and response time
test per Par. 5.2.2 on each specimen.

5.5.3 Soak Test .

The test chamber was closed and the temperature of the test chamber
was raised to 120F and held for two hours. During this soak period
input pressures as shown in Table II (Page 17 ) were applied to the
transmitters. Transmitter outputs b are continuously recorded.
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5.5
Loss of Coolant Accident Simultation Test (LOCA) (continued)

5.5.4 LOCA Test

The LOCA test was started by a sudden rise of temperature and pres-
sure (saturated steam). The required temperature and pressure pro-files are shown in Figure 3.
test are shown on Page 30. The actual profiles attained during the

The pressuro was allowed to conform
to tdat of the saturated steam. The duration of the test was thirtydays. During the first 24 hours of the test profile, the transmit-
ters were subjected to a chemical spray consisting of 0.28 aclarH BO3 3 and NAOH to make a pH of 11.0 + 0.5 at 25C.

2 The spray was0.15 gpm per foot of the area of the test chamber projected onto
a horizontal plane. During the LOCA test input pressures as shown
in Table II were supplied to each transmitter. The transmitteroutputs were continuously recorded.

5.5.5 Post LOCA Functional Test

Functional tests were performed per Par. 5.2.1 and response tbne
test per Par. 5.2.2 on each test specimen.

6.0 TEST RESULTS

Note that in the fellowing pages data sheets are presented corres-
ponding to each of the sub-paragraphs listed below. Deviations are
detailed in the attached Notices of Deviation Nos.(Pages 127 through 131.) 1 through 5.

6.1 Receiving Inspection

Visual examination of the test specimens upon receipt at Wyle Labora-
tories revealed no apparent damage had occurred due to shipping.(See Pages 25 through 28.) However, in attempting the functional
tests of Par. 5.2.1, the Foxboro EIIAH showed non-linear output.
This unit was repaired using new base plate and force motor frame.
All instruments were adjusted as required, for zero and span tospecified ranges. (See Par. 3.0.)

6.2 Functional Test (Base-line test)

Initial tunctional tests established base-line data and revealed noanomalies. The data are presented in Pages 37 through 40,

_
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6.3 Irradiation Test
6.3.1 Pre-Irradiation Functional Test

Baseline functional tests performed on all transmitters prior to
irradiation revealed no apparent anomalies. The data are presentedin Pages 41 through 44. Acceptability criteria generation for the
data is a responsibility of the Bechtel Power Corporation.

6.3.2 Irradiation Test

Data recorded and/or manually measured during irradiation test have
been tabulated in the data sheets, Pages 45 through 52. The
13D2496 Fisher & Porter unit displayed possibly excessive non-linearity during irradiation.

Other data were apparently acceptable;however,
again the failure criteria must be generated and appliedby the Bechtel Power Corporation itself.

6.3.3 Post Irradiation Functional Tests

The 13D2496 Fisher & Porter unit again showed apparently nonlinear
output as a result of irradiation and as a consequence was dropped
from the test program after the seismic tests were conducted.
(Reference Notice of Deviation No. 1, Page 127. ) Other reported
data appeared acceptable, with the previous failure criterion
statements again applicable, however.

The post-irradiation functional test data is tabulated on Pagesthrough 56. 53

6.4 Seismic-Teste

6.4.1 Pre and Post-Seismic Functionals

None of the four devices showed apparently significant changes due
to seismic testing. Again, the previous statements pertaining to
failure critera are applicable. Functional test data are shown on
Pages 57 through 60 and 76 through 79.

6.4.2 Seismic Test

No structural or electrical anomalies were noted. Electrical meas-
urements before and after each of the OBE and SSE tests are pre-
sented in data sheets Pages 72 through 75 The electrical outputs
during the seismic testing are shown on the charts, Pages 31
through 36.
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6.4 Seismic Tests

6.4.2 (continued)

. Additional information, such as axis definition, test response spec-
tra, tee.t equipment used, and calibration dates, is shown on Pages 22
and 61 through 71. Test setups and accelerometer locations are shown
the photographs included in this report.

Post-seismic inspection revealed the torque values had decreased.

6.5 Loss of Coolant Accident Test (LOCA)

6.5.1 Pre-LOCA Functional and Response Test

Pre-L9CA functional and response time data is shown on Page.t 80
through 82.

The pre-LOCA functional test data were apparently acceptable with
the exception of the 228" W.C. Fisher & Porter unit, which was not
LOCA tested. (Reference Notice of Deviation No. 1, Page 127.)

The two-hour soak test, input pressure and data recorded are shown
on Page 83.

6.5.2 LOCA Test

The units were mounted inside the tank utilizing their standard pipe
or flat surface (Rasemount) brackets. The input / output wires were
spliced to extension leads inside the chamber. The splices of two
units were protected by sealing them in a box. The wires of the
third (Fisher & Porter) were spliced but not enclosed in a box-type
protector.

After two hours of LOCA testing, the output of the 50EPlO41 Fisher &
Porter unit became erratic and unresponsive to pressure changes and
was considered inoperative. (See Notice of Deviation No. 2, Page
128.)

After twelve days the Foxboro unit became erratic for a few minutes
and then clipped to a high value, and (output signal) was thought
to be malfunctioning; however, it was later shown, after completing
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6.5 Loss of Coolant Accident Test (LOCA)

6.5.2 (continued)

the test, that a shorted wire 'n the external (outside the chamber)
instrumentation wires was the cause, not the unit itself. The
defective wire was dissected and indeed found defective. (Refer-
ence Notice of Deviation No. 4, Page 130.)

Data recorded for the Rosemount unit was consistent throughout
testing. The input and output data at the specified intervals
shown on Pages 83 through 97. Continuous recording of the out-.

put is in Appendix VI. Output chart recordino of EllAH and 50EP5041
was discontinued af ter a number of days. Data from the
recorder chart is tabulated on Pages 88 through 92 for the first
six hours of LOCA testing.

6.5.3 Post-LOCA Test

All the units were functionally tested in place after LOCA testing.
The test data on EllAH, 50EP1041, and 1153 are shown on Pages 93
through 97.

6.5.4.1 Post LOCA Inspection

The chamber was opened up, transmitter covers were removed, and the
housing inspected for water / chemical seepage. None was found in
the Foxboro or Fisher & Porter transmitter housing. The Rosemount
unit showed presence of a small quantity of liquid and terminals
were corroded. See the attached photographs for details.

6.5.4.2 Megger Test

Megger tests were conducted after lifting off the terminations
inside the transmitter housing. The Crouse Hinds junction box used
on the Foxboro installation (see Figure 4, Appendix I) was opened.
This junction box was found to contain water / chemicals. One con-
ductor from the transmitter was inadvertently se-rtred during
inspection and the other conductor was pulled out. (Severe
mechanical handling during installation might have caused this
failure.) The Fisher & Porter transmitter showed acceptable
leakage resistance on 500 vde megger tests. Others showed high
leakage.
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6.5 loss of Coolant Accident Test (LOCA)

6.5.4.3 Diagnosis

Transmitters were removed frcm the chamber. Failure diagnosis of
the Foxboro transmitter was conducted. Replacing the detector coil
and amplifier did not restore the transmitter performance to its
nomal level. The replacement of the external Wyle cable (from
chamber to the power supply) restored the transmitter performance
to its normal level. Later on an ohmmeter test on this cable indi-
cated insulation breakdown. This cable was then dissected. Exam-

~ ination confirmed insulation breakdown and presence of moisture.
(See Notice of Deviation No. 4, Page 130.) Since removing the
electronics can cause a zero shift, the old electronics package was
re-zeroed and then functionally tested. These data are shown on
Page 94 Full functional test data with original parts, per Par.
5. 2.1 and 5. 2. 2 are shown on Page 95.,

The Fisher & Porter transmitter failure diagnosis showed loose
(unglued) detector coil and faulty amplifier assembly. Replacing
these components restored the transmitter performance to its nomal
level. (See Notice of Deviation No. 3, Page 129.)

The Rosemount transmitter circuit-side showed no traces of water /
chemicals. No further diagnosis was conducted on the Rosemount
transmitter.

Each subsection of the cable assemblies starting from outside the
test chamber and up to the terminals inside the transmitter housing
was megger tested. By now the Crouse Hinds junction box was dry.
No unacceptable leakage was found. Subsections examined were:

1. Conax connector at the test chamber wall. (This was supplied
by Wyle.)

2. Conax connector supplied by Foxboro (integral to the transmitter) .
See Figure 4.

3. Conax connector supplied by Bechtel on Foxboro installation and
associated cable up to Wyle-supplied Conax connector.

4. Conax connector on the Rosemount transmitter and the associated
cable up to Wyle-supplied Conax connector.
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6.5 Loss of Coolant Accident Test (LOCA)
.

6.5.4.3 (continued)

. Ib additional megger tests were run on the cable connected to the
Fisher & Porter transmitter.

6.5.4.5 Rosemount Removed

Checked performance of the Rosemount transmitter using direct cabling
from power supply to the transmitter without using Conax connector.
tb significant differences were observed compared to the in-place
performance check performed in Step 6.5.3 (See Page 97). One
terminal screw broke while attempting reconnections.

At Bechtel request, the Rosemount transmitter and the associated
Conax connector were shipped to Bechtel for further investigation.

4

e

B
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TABLE I

TEST SPECIMEN IDENTIFICATION

Model/ Serial Model/ SerialUnit
No. from No. fromNo. Specimen Manufacturer Name Plate T.P.2308/l

1 Electronic Transmitter Foxboro EllAH EllAh-ISAA-2
(0 to 70 psla) 2847188 2847188

2 Prcasure Transmitter Fisher & 50EP1041 50EP1041BCXA (NS)(0 to 3000 psia) Porter 7612A4337A13 7612A437A13

3 D. P. Transmitter Fisher & 3D2496QB 13D2496QBBCBBB(NS)(Level) (0 to 288" Porter R7210A5503A582 7210A5503A58W.C.)

4 Alphaline Transmitter Rosemount ll53GA9 1153AA9
(0 to 1500 psia) 105996 105996

1
Test Procedure model numbers are based on manufacturer's specificatica

sheets. Manufacturer confirms that not all suffixes will appear on the
nameplate due to lack of space. Therefore, model numbers listed under
T.P. are valid numbers and represent actual instruments tested.

2
Item 3 serial number is Fxxxx; R represents certain repairs at Fisher &

Porter prior t a the testir.g.

,

O
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zTIME / PRESSURE INPUT DATA - II>C.. TEST n
am
5E

F&P F&P Foxloro Fosemount Continuous yQ
50EP1041 1302496 EllAH ll 5 3GA9 Recording y, E

53
0 to 2 hours (soak) 2200 psia 150" WC 14.7 psia g

5O
LOCA TEST begins here ng

5'@
211-0 sec ADMIT STEAM AND CIIEMICAL SPRAY, ETC. W

211-15 sec 100') psia 150" WC 14.7 psia 1200 psia "

" " " * a211-25 sec 50" WC
211- 35 sec 60.0 psia 900 psia" " "

" " " " "2H-45 sec
" "" " "2 11- 5 min

" " " " "213 10 min '
"" " " "211-15 min
" "" " "211-20 min

" " " " "211-25 ::.in
" " " " "211-30 min

.

" " " " "3 hours
" " = " "3\ hours
" " " " "

4 hours
" " " " "4\ hours
" " " " "

5 hours
" " " " "7 hours
" " " " "

10 hours , ,

E '"" " " " "
14 hours 3-

" " " " " =22 hours 8 -
" " " " "

27 hours z
O

2 days 3 hours 2200 psia 150" WC 14.7 psia 1200 p=la "

3 days 2 hours 1000 psia 50" WC 60.0 psia 900 psia "

4 days 2 hours 2200 psia 150" WC 14.7 psia 1200 psia Manual Record

5 days 2 hours 1000 psia 50" WC 60.0 psia 900 psia "

30 days 2 hours 2200 psia 150" WC 14.7 psia 1200 psia " e
H O
M b
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FIGURE 5

REQUIRED RESPONSE SPECTRA

, 5% Damping
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FIGURE 6

REQUIRED RESPONSE SPECTRA
_.

5% Damping
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POST U)CA TEST DETAILS
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PAGE NO~- 127NOTICE OF DEVIATION .,.6104WYLE JOB NO.

NOD NO. 1
E

PO NO. 6600-M-2308
DATE 18 October 1978
GOV'T. CONT NO.---~~~

TO: BECHTEL POWER CORPORATION

ATTN: Fred Kelloqq

PART NAME Pressure Transmitter, O to 288" W.O. (Fisher & Portor)

PART NO. 13D2496QB SERIAL NO. R7210AM01A9A

TEST: Post Irrid i a t-i nn Fu n r-t- i n n a l Tone

SPECIFICATION 6600-M 910A PARAGRAPH NO.

NOTIFIED CUSTOMER: Prna h11ngg DATE: VIA: Thic *g

NOTIFIED DCAS-CAR: -~~~ _DATE:

SPECIFICATION REQUIREMENTS:

The specification and the industry practice implies
that the input-output relationship be linear over
the range of the transmitter.

DATE OF DEVI ATION: 21 August 1978

TYPE OF DEVIATION: Specimen anomaly
DESCRIPTION OF DEVIATlON.

The electrical output of the pressure transmitter showed
incorrect calibration with respect to the input pressure.
Inspection conducted after seismic revealed fractured ampli-
fier housing and severed bus bars.

SPECIMEN DISPOSITION: Removed from the test program after seismic testing; therefore,
no LOCA test was performed.

COMMENTS - RECOMMENDATIONS:

!DISTRIBUTION: TEST WITNESS: TEST ENGINEER
ORIGINAL OEPARTMENT W.[ 4n2

C P P MCNT REPRESENTING DEPT.P R N

[. Andersont ccPy cuAury cot rRot

bOM"

comEs A CAR QUALITY CONTROL /

A. Heeseman
*'''"^ OC FORM APPROVAL

,
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NOTICE OF DEVIATION 26304
WYLE JOB NO.

2
NOD NO 6600-M-2308
PONO.M 18 October 1978
DATE

GOV'T. CONT. NO7 ~

BECliTEL POWER CORPORATION
TO:

Fred Kellogg
ATTN:

Porter)Electronic Transmitter (Fisher &
PART N AME

50EP1041 SERF AL NO.
PART NO.

Ioss of Coolant Accident
TEST:

6600-M-2308 PARAGRAPH NO.
SPECIFICATION

Telecon12 Sep 78 yi3;
Arjun Karadi DATE:

NOTIFIED CUSTOMER:

DATE:~~~

NOTIFIED DCAS-CAR:

SPECIFICATION REOUIREMENTS:

Proper electrical output for given input pressure
shall be noted.

12 September 1978
CATE OF DEVIATION: pec ben anomaly
TYPE OF DEVIATION:

DESCRIPTION OF DEVIATION:
recorded on a chart recorder,The electrical output,

became very erratic af ter the second hour of testing.
the electricalA change of input pressure did not affe

output.

Continued tC3 ting; however, chart recording was discontinued.
SPECIMEN DISPOSITION:

COMVENTS - RECOMMENDATIONS:

bTEST ENGINEER '

TEST WITNESS: * '4h

DISTRIBUTION: h
DEPT. A G R" F#ORIGINAL. OCPARTMENT

d* '*"N[CCPtES. CUSTOMER REPRESENTING /Y
1 COPY OEPARTMENT

1 COPY QUAlt1Y CCHTROL Mb
OUALITY CONTROL

h_CeaEs.ocA can

CC FORM APPROVALWL 109A
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NOTICE OF DEVIATION a304WYLE JOB NO.

3NOD NO.
M6 08

PO NO.
18 October 1978

DATE
GOV'T. CONT, NOI~~

TO:
.

ATTN. Fred Kellogg

PART NAME P r o n <t u rn Tranmitenr (Fiehor A Por*nri (2000 p<:ial

PART NO. 90PP1041 SERIAL NO. 7 61714117 A1_1

- TEST: en o Trra rnnc*inni1 Tact

SPECIFICATION 6 Ann-u-Sinn PARAGRAPH NO.

NOTIFIED CUSTOMER; Mja v_+rali DATE: 2 Oct. 1978 VIA: Telecon

NOTIFIED DCAS-QAR. ~~~~--~~ DATE:

SPECIFICATION REQUIRLMENTS.

The specimen shall fulfill the requirement of the post
LOCA functional tes t

DATE OF DEVl/ flON: 2 October 1978
TYPE OF DEVf ATION: Specimen anomaly
DESCRIPTION OF DEVIATION.

The e . rical output of the pressure transmitter did
not co rre. nd to the input pressure. The unit was
opened ano .s amine d . The detector card and the amplifier
were damaged. The damaged parts were replaced. The func-
tional test was not performed on the unit after replacement ,

of parts, at the request of the Bechtel representative,
however enough input-output data was taken to demonstrate
that the transmitter would function properly after the
parts were replaced.

Unit was restored to original condition; i.e., defective oil and
SPECIMEN DISPOSITION: amplifier were reinstalled and stored; shipped to AP&L for possible

future diagnosis.
COMMENTS - RECOMMEND ATIONS.

/
OtS TRIBUTION. TEST WITNESS; TEST ENGINEER

W. t 3.4DZ
CRIGINAL: DEPARTMENT 7

ER'g '. MK!Orson.l.CO N E S . CUSTOMER N 7' **REPRESENTING DEP r
1 COPY CEPARTMENT J
t COPY CU ALitv CCNTRot /, / pCOPY CCNTRACTs QUALITY CONTROL_Copits oc A s.c A R

A. Heeseman
" "# CC FORM APPROVAL. ,
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. NOTICE OF DEVIATION
WYLE JOB NO. SN

NOO NO. 4

EQ PO NO. 6600-M-2309
- DATE la October 1970

fGOV'T. CONT, NO. ~~~

TO: BECl!TEL POWER CORPORATION

ATTN: Fred Kellogg

PART NAME Electronic Transmitter (Foxboro)

2047100PART NO. EllA!! SERIAL NO.

TEST: LOCA

SPECIFICATION 6600-M-210P PARAGRAPH NO.

NOTIFIED CUSTOMER: Ariun YM M i DATE: 12 Sect. 79 ytA: Verbal

NOTIFIED DCAS-CAR: DATE:----

SPECIFICATION REQUIREMENTS:

Proper electrical output.

.

DATE OF DEVIATtON: 12 September 1978

TYPE OF DEVIATION: Equipment malfunction

DESCRIPTION OF DEVtATION:

On the 12th day of the LOCA test, the specimen's
output was reported erratic. It was later deter-
mined, after the test, that the problem was a
faulty external instrumentation wire, not the
specimen. The specinen was successfully calibrated
following repair of the wire.

SPECtMEN DISPOSITION: Testing completed

COMMENTS . RECOMMENDATIONS:

DISTRfBijTION; TEST WITNESS: TEST EN0fNEER
CRIGINAL: CEPARTMENT W. Fr o

M /O N'/ IM #/3_COPIE S: CUSTOuE9
i Copy otPAnTutNr REPRESENTING DEPT, A R
1 CCPY QUALITY CONTnOL / JeV J. Anderson

/o/1 COPY CONTRACTS
QUALITY CONTROL MU#NM_CcPes oCAs.oAn

A. Heeseman,4
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NOTICE OF DEVIATION 6304,
WYLE JOB NO.

NOD NO. 5

PO NO. 6600-M-2308
^- DATE 18 October 1978

--~-
GOV'T. CONT NO.

TO: BECIITEL PCWER CORPORATION

ATTN. Fred Kellogg

PART NAME Alohaline Transmitter (Ro semotin t )

PART NO. 115JCA9 SERIAL NO. 105996

TEST: TrrarH a t inn Test

SPECIFICATION 66nn-M 'inR PARAGRAPH NO.

NOTIFIED CUSTOMER: Fred Vollo?' DATE: VIA: This NOD

DATE:NOTIFIED DCAS-OAR: ------

SPECIFICATION REQUIREMENTS.

DATE OF DEVIATION:
TYPE OF DEVIATION:

DESCRIPTION OF DEVIATION.

The Conax connector and the cable were not
installe2 during the irradiation tests.
However they were installed prior to seismic
tests.

SPECIMEN DISPOSITION: Testing completed

COMMENTS - RECOMMENDATIONS:

TEST WITNESS: TEST EN INEER V
DISTRIBUTION. W. F Z[CRIGINAL. CEPARTMENT
3_CCPIE S. CLSTCMER 'M M

REPRESENTING DEPT. At R
1 COPY DEPARTMENT p%T . Anderson
1 Copy QUA4,lTY CONTROL

kh PI($ DhA
QUALITY CONTROL AM#

An A. Heeseman

*'''0" OC FORY APPROVAL
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September 8, 1978

Mr. Ted Tassone
Wyle Laboratories
1841 Hillside Drive
Norco, California 91760

Dear Mr. Tassone:

This will summarize parameters pertinent to the irradiation of
four (4) pressure transmitters, per your job #26304.

The four (4) pressure transmitters were placed in a Cobalt-60
gamma field such that the dose rate was 1 megarad per hour.
The units were exposed for 37 hours, yielding a total dose of
37 megarads. The units were not rotated during the test.

Dosimetry was performed using an Atomic Energy of Canada, Ltd.
(AECL), Red Perspex system with Type BC-2 readout. Calibration
of the Perspex is made by AECL using Ceric dosimetry traceable
to the U . S . National Bureau of Standards. Isomedix regularly
cross-calibrates its AECL system with an in-house Harwell Per-
spex system, and makes semi-annual calibrations directly with
NBS, using the NBS Radiochromic Dye system. A copy of the
dosimetry correlation report is available upon request.

Irradiation was conducted in air at ambient temperature and
pressure. Radiant heat from the source heated the samples some-
what, but the temperature did not exceed 850F, as indicated by
previous measurements on an oil solution in the same relative
position.

Irradiation was initiated on August 20, 1978, and was completed
on August 21, 1978.

Very truly yours,

~

David P. Constantine
Production Manager

DPC:km

Isomedix Inc. * 25 Eastmans Road. Parsippany. New Jersey 07054 . (201) 887-2666
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APPENDIX I

ARKANSAS POWER & LIGitT COMPANY

ENVIRONMENTAL QUALIFICATION TEST PROCEDURE

NUMBER 6600-M-2308, REV. 1

FOR

TRANSMITTERS

(23 Pages)



1h
=2'
*.

. . . y5
52

5
-

.s.

IE~
5,2
,e

.

3o .

M
**
.e
't 8
* e
?2
5Eo a

5E
e'
o; ENVIRONMENTAL QUALIFICATION TEST
$?
u: PROCEDURE
E5m
S. FORS

i.[*[ TRANSMITTERS
e
;=

a

E?
e

d$
"

"i

.s

3 2
m -
tc
1:
e"
":
.~
5m

5
a.

c "%-5
e3
._ z

.5 .
O"
"

22
~

v
is"a

y "_
1?
21
". ?>-
d$ 21 I

,

dN t-In j, a, !Mvsta ycroc:vro n,g :nr- v s,cs cn EEntas t-crun 1'.2 . ylc Vs er :.
I8/12/18 ssued for Subcontract | /}TL4. I40 I3

= .. ! oarc navisions I av cwn j .ern

:; . ENVIRONMENTAL QUALIFICATION I''"* 6600-2"' ''

1 TEST PROCEDURE SPEC' ors cuior m.- nty*
t

5 SFPD P/ ARKANSAS POWER & LIGHT COMPANY
ADVANSAS NUCLEAR ONE, UNIT #2 6 6 0 0 -M-2303 0,



TABLE OF CONTENTS
.-

TITLE PAGE

SCOPE 3

STANDARDS 3

IDENTIFICATON OF EQUIPMENT 3

PERFORMANCE SPECIFICATIONS 3

[h ACCEPTANCE CRITERIA 5

TEST PLAN METHOD 5

MOUNTING 5

TEST SEQUENCE 6

(A) Baseline Test
(B) Irradiation
(C) Post Irradiation Test
(D) Seismic Test
(E) LOCA Test

TEST REPORT 9

FIGURE 1. LOCA Profile 11
FIGURE 2. Transmitter Piping and 12

Electrical Set-up
FIGURE 3. Transmitter Mounting Details 13

(Foxboro & F. & P.)
FIGURE 12. Reactor Building Internals, 14

Acceleration Response Spectru
EL. 391 FT, North-South and
East-West direction, OBE.

FIGURE 25. Reactor Building Internals, 15
Acceleration Response Spectrum
El. 391 FT, North-South and
East-West direction, DBE.

FIGURE 28. Reactor Building Vertical 16
Accerleration Response Spectrum
Base Slab EL. 336'-6", OBE.

FIGURE 4. Seismic & Post-LOCA cabling 17
installation - Foxboro Transmitter

FIGURE 5. Seismic & Post-LOCA cabling 18
installation - Fischer & Porter

Foxboro Transmitter Mounting Details 19

F&P Transmitter Mounting Detail 20

j{g FIGURE 7. Modification to Foxboro Mounting Bracket 21
FIGURE 8. Rosemount Transmitter Mounting Details 22
FIGURE 9. Seisic and Post LOCA cabling installation 23

for Rosemount Transmitter

-2-



Scope
.

Environmental qualification test program for the transmitters
listed under " Identification of the equipment".

Standards

Industry Standards

1. IEEE 323-1971
2. IEEE 344-1971 augmented to include biaxial, random,

simultaneous, phase incoherent seismic input motion.

Bechtel Specifications

1. .6600-C-2101 Response spectra for cont. building
2. 6600-G-2005 Seismic Qualification requirements
3. 6600-M-2308 Environmental Qualification test procedure

Identification of the Equipment

1. Foxboro transmitter (Bechtel furnished)
Model # EllAH-ISAA-2
Serial # 2847188
P.O. M2204A use item #1, 2PT-5609

2. F&P transmitter, CE furnished, P.O. 6600-M-2001AC
Rev. 39. P.O. item, CE item #099
Model # 50EP104fBCXA(NS)
Serial # 7612A437A13

3. P&P transmitter P.O. 6600-M-2001AC,
Tag #LT-103/2LT-4625
Model # 13D24960B"BCBBB (NS)
Serial # 7210A5503A58

4. Rosemount Transmitter
P.O. by AP&L
Model 1153AA9
Serial # 105996

Performance Specification

1. Foxboro Model EllAH, D.P. cell type absolute
pressure transmitter *

Output 4 to 20MA linear into 0-650 ohms load.
Supply voltage: 24VDC + 2/0 V
Calibration Range: 0 to 70, PSIA
Temperature (operating): 60*to 120 F, post LOCA, see
Figure 1.
Humidity (operating): 50% to 90% R.H., post LOCA: 100%
Chemical spray (operating): none, post LOCA,
see para. ES of test sequence.
Radiation: 3.7x107 Rads integrated, with Co60 source.
Dose rate: 1x10D Rads /Hr. nominal

-3-



2. P&P Model 50 EP1041BCXA(NS) - Absolute pressure
transmitter (bourdon-tube type)
Calibration range: 0 to 3000 PSIA
Output: 2985 PSIG = 20MA
Output: (-) 14.7PSIG=4MA
Supply voltage: 24 1 2/0 VDC
Load: 260 + 0/100 ohms
Temperaturei Operating , 60 to 120 F, Post

-

LOCA: See Figure 1.
Humidity: Operating, 50% to 90% R.H., Post LOCA: 100%
Chemical spray: (operating) none. Post LOCA, see
para. E-5.
Radiation: 3.7x107 Rads, intergrated, gamma with
Co60 source
Dose rate lx10' Rd/Hr. nominal

3. F&P Model 13D24960BBCBBB (NS)
D.P. cell type
Level transmitter
Calibration Range: 0 to 288" W/C
Zero Suppression: None
Elevation Suppression: None
Output: Hi tap open to atmosphere.
Lotap: 0 w/c 20MA

200" w/c 4MA
Supply voltage: 241 2/0V D.C.
Load: 260 + 0/100 ohms
Temp. operating: 6 0* to 120' F , Post LOCA
see Figure 1.
Humidity operating: 50% to 90% RH, Post LOCA: 100%
Chemical spray operating: none, Post LOCA: 100%
Radiation: 3.7x107 Rads integrated, gamma from Co60
Source
Dose Rate: 1x10 R/Hr nominal

4. Rosemount Model 1153AA9
Absolute Pressure Transmitte, deHa cell type
Calibration Range: 0 to 1600 PSIA
Zero Suppression: None
Ou tp(It : 0 PSIA = 4 MA

: 1600 PSIA = 20 MA
Supply Voltage: 24V D.C. + 2V
Load: 650 ohms
Temperature: Normal operating, 60 to 120*F
Humidity: Normal operating, 50% to 90% RH
Pressure: Normal operating, Atmospheric
Temperature and Pressure: Design Basis Accident,
see Figure 1.
Humidity: Design basis accident, 100%

-4-



Chemical Spray: Normal operating, none
. See para. E-5 for D.B.A. conditions.

Radiation: 3.7 x 10 7 ads integrated Co60 source
Dose Rate: 1x106 R/Hr nominal

^'

Acceptance Criteria

A. Basis:

Containment Pressure Transmistter - Trip Function

Radiation dose equivalent to one year operating do~se,o_

i.e., 1000R

Plant vibration effect as evidanced by one O.B.E.o
test.

o LOCA effect of 5 seconds to account for trip
functions committed in the FSAR

g' Pressurizer Pressure, and Steam Generator Pressure and
Level Trip Functions:

o Radiation dose equivalent to one year operating dose
combined with 60 seconds of radiation dose during
LOCA, i.e.,.86 X 10 5 R

1

!, Plant vibration effect as evidanced by one O.B.E.o
test.

LOCA effect of up to and including 60 seconds per-o

formance to account for trip functions committed,

| in the FSAR
(

Long-Term Post-Accident Monitoring:

Radiation effect of 3.7 x 107o R

Plant vibration effect as evidanced by 5 OBEs ando
1 SSE test

LOCA effect of 30 dayso

'B. Criteria:

} The cummulative (RSS) errors for the above three cat-
| egories shall be equal or better than:

Containment Pressure Trip Function + No Limit
2.3% F.S.-

S.G. Level Trip Function + 3.7% F.S.
No Limit-

Pressurizer and S.G. Pressure Trip + 3.16% F.S.Function No Limit-

Post Accident Monitoring Function + 20% F.S.
I

-5-



Test plan: Elected method: type test
Mounting: Simulate normal wall mounting. See Figures 3, 4,

/bs 5, 6, 8 and 9 for details. Also see sheets 19 and
20.

7
Test sequence

A. Base Line Test:

Set up the calibration equipment similar to that shown in
Figure 2. Optionally use Mansfield Oceen air deadweight
tester. Also use a vacuum pump and a precision vacuum
gage for -14.7 PSIG input. Use isolation valves and solenoid
valves in each line for rapid isolation. During calibra-

_ tion and testing, leave F&P level transmitter high tap open
to atmosphere. Suitable air supply can be obtained from
pressurized bottles with pressure regulators to supply 0
to 3000 PSIG, O to 75 PSIG and 0 to 20 PSIG for F&P Model
50EP1041 & Rosemount Model ll53AA9, Foxboro EllAH & F.P.
Model 13D2496 respectively. Set zero and span within i 1/4%
accuracy. Once set do not readjust zero or span during
subsequent testing. Vary input as shown below.
Record the input, output and ambient conditions. Caution:Use load impedances previously specified.
1. Baseline Test:

Ambient Temp 75*F or prevailing room conditions
Ambient Humidity 50% or prevailing roem conditions
Power supply voltage: (24 1 2/0V) Record actual voltage.

Input PSIG/ PSIA Output

Inches of mercury / Water Column
0% range MA
25 % range "

50 % range "

75 % range "

100 % range "

75 % range "

50 % range "

25 % range "

0% range "

Record Barometric pressure, inches of mercury.

Above test is to be performed three times (total)
2. Response time test:

/hs | Establish 25% input condition. Step change
input to 75% of span. Trigger the recorder.
Record input change, output change and time
constant (time required to reach 63% of design
output change). Record temperature and humidity.

-6-



Above tests to be conducted at Wyle.

B. Irradiation:

'

Prior to irradition perform baseline test (A.1)
described above. Energize the equipment. Apply
input of 75% of span. Continuously record input h$i6and output during irradiation. Irradiate at lx10

Rads og Rads. lower per hour to integrated dose of3.7x10 Record date, time, input, output,
time after test commenced and integrated dose.

C. Post Irradiation Test:

Conduct baseline test (A.1) above at Radiation
Laboratory. Analyze data to determine if any gross
failures occured during irradiation / shipment.

D. Seismic Test:

Conduct seismic test in accordance with the test
procedure outlined below.

1. Preseismic test: Conduct baseline test (A.1
above) and Response Time Test (A.2 above).

See Figure /h,
8 and 92. Mounting - See Figures 3, 4, 5, 7,

and sheets 19 and 20 for mounting.
2 for electric and plumbing hook-up. Torque
cover, etc., to manufacturer's specifications.

/bsSeeFigure3 for details.
3. Input and output monitoring: The setup shall

be the same as used in baseline test except
only one input shall be applied (as shown
below). Record input output before, during
and after each of the seismic tests described
below.

Foxboto, EllAH: 14.7 PSIA
P&P, 50EP1041: 2200 PSIA
F&P, 13D2496: 150 inches of W.C.
Rosemount, 1153: 1200 PSIA

4. Frequency coverage shall be 1 to 35 Hz.

5. Mount two accelerometers on the table.

6. Analyze table motion using 5% and 1% critical
damping at 1/6 octave interval.

7. OBE tests: Use response spectra given in
Figures 12 and 28 for these tests. Acceleration
levels generated by Test Response Spectra (TRS)

-7-
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shall envelope the prescribed Required Response
Spectra (RRS). Conduct 5 OBE tests in each
of the X-Z and Y-Z directions (Z = Vertical).Note pressure input and current output. Input
motion shall be independent, random, biaxial,
phase incoherent. One input at 45 degree angle
is not acceptable. Record Response Acceleration
Spectra.

8. SSE test: Conduct one full SSE test in each of
the X-2 and Y-Z combination axis using the same
type of input motion prescribed above. SSE
Required Response Spectra is given in Figures
25 and 28. Use Figure 28 multiplied by 2 for_

vertical acceleration levels. TRS shall envelop
RRS. Record input, output and response spectra.

9. Conduct baseline test (A.1 above) at the conclu-sion of the SSE test.
10. Visually inspect the transmitters for damage

and record findings.

E. LOCA Test:

1. Mount all the transmitters in the LOCA chamber.Torque transmitter cover to manufacturer's
specifications.

2. Pre-LOCA Test: Conduct baseline test (A.1 above)and response time test (A.2 above).
3. Soak Test: Establish input pressure listed in

the table, raise chamber temperature to 120 F
and hold for 2 hours. Continuoulsy recordinput and output.

4. Begin LOCA test to the temperature and pressure
profile of Figure 1. Input level shall be as
shown in the table. Record output at various
intervals per the table.

5. The duration of the test will be 30 days. Thetemperature profile shall be maintained and
the pressure allowed to conform to saturated
steam conditions. During the first 24 hours
of the test profile the transmitter shall be
subjected to a chemical spray consisting of
.28 molar H3803 (2500 parts per million Boron)
and NaOH to make a pH of 11.0 + .5 at 25 C
(77'F). The spray shall be .15 GPM/Ft of the
area of the test chamber projected onto u

horizontal plane. The chemistry shall be varified
before tests. The transmitters shall remain

-8-



-

operational throughout the entire test. Record
input, output, time and pressure and temperaturein the chamber. Also record barometric pressure. at the beginning of the test.

6.
Conduct baseline test (A.1 described earlier)and response time test (A.2 described earlier)
(do not adjust zero or span) at the conclusion
of the LOCA test.

7. Disassemble mounting. Remove cover. Visually
-

i'nspect and record findings.
8. Attest the test results.

Test Report - Submit certified test report in accordancewith IEEE Standard 323-1971 within 30 days.

.

-9-



TABLE

TIME INPUT
. REMARKS

F&P F&P Foxboro
50EP1041 13D2496 EllAH

0 to 2 firs 2200 PSIA 150" WC 14.7 PSIA Continuous(soak) ,

Recording

LOCA TEST begins here

2H-0 Sec. ADMIT STEAM & CHEMICAL SPRAY, ETC.

2H-15 Sec. 1000 PSIA 150" WC 14.7 PSIA "

2H-25 Sec. 50" WC" " "

211- 3 5 S e c . " " 60 PSIA "

2H-45 Sec. " " " "

2H-5 Min. " " " "

2H-10 Min. " " " "

211-15 Min. " " " "

2H-20 Min. " " " "

2H-25 Min. " " " "

2H-30 Min. " " " "

3 Hours " " " "

3-1/2 Hrs. " " " "

4 Hours " " " "

-1/2 Hrs. " " " "

S Hours " " " "

7 Hours " " " "

10 Hours " " " "

14 flours " " " "

22 Hours " " " "

27 Hours " " " "

*2 Days 3 Hours 2200 PSIA 150" WC 14.7 PSIA "

3 Days 2 Hours 1000 PSIA 50" WC 60 PSIA "
**4 Days 2 Hours 2200 PSIA 150" WC 14.7 PSIA Manual

Record5 Days 2 Hours 1000 PSIA 50" WC 60 PSIA "

30 Days 2 Hrs. 2200 PSIA 150" WC 14.7 PSIA "

*
Changes inputs at suitable interval.

** Timing is approximate from this point on. Alternate inputs daily.
Manually (or continuous) record at least twice daily at a suitable
interval, e.g. 8 hours. EstablirN surveillance to detect abnormal/bs performance of the transmitter input and output, chamber pressure
and temperature etc. Increase monitoring activities if failures
are observed.

-10-
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(with minor :cro correchon) but to meet the electri- Division 1. For this service, the cseillator amphfitt iscal requirements the breather drain must be at the sealed in a potting compound, the capacitor nor-bottom mally used across the & and - terminals is removed
Overhead r.leurance for cover removal is required. nd diodes are connected across the force motor

Also, clearance on the left side of the Transm.itter *'"" "#"*'" '' " * * * ' ' " ",

is required to remove the oscillator-amplifier module directly to the terminal barrier strip.
(additionc! space for ease in servicing is preferred). The Transmitter is essentially a current regulatingThe electrical and pressure connections enter the devico. !! a voltoge measuring device is to be mated
bottom of the instrument as shown in Figure 3. to the Transmitter. provide resistance across the in-

If a diaphragm seal is required. It is factory con- put terminals of the receiving device to convert the
nected to the Transmitter. Dimensions c( the more """*"'! * 9"
common type seals are shown in Figure 4 (extracted Refer to Figure 6 for three typical interconnectionfrom F6P drawing OD 50-1030). Care must be exer- diagrams. Illustration A shows the Transmitter con-
cised when handling a Transmitter with a protector. nected to on F6P Model 51 1320 Recorder that hasBe careful to; 1) uncoil the tubing without kinking it an internal 24v de power supply. The Recorder is
or bending it sharply and. 2) support the tubing to essentia!!y a voltage sensitive device, thus a resistor.
protect it from foreign objects. Do not cut the capil- labeled Rx. is connected across the input terminalslary tubing; coil excess tubing and tie it adjacent to to convert the current flow to a voltage. The control
the Transmitter. Do not run the tubing thru tempera- loop requires a single signal earth ground. Terminal
ture extremes as this could a!!ect the accuracy of the G in the Transmitter is an equipment ground only.Transmitter.

!!!ustration B shows the Transmitter connected to!! the general purpose Transmitter is to be mounted
on the face of a panel or on the surface of a wall. a piece of equipment manufactured by other than

F6P. Consult the manufacturers' instructions for theiruse the four holes referenced on the outline and terminal identification. Notice that an external powermounting dimension drawing. If the bracket for 2 supply is required. A signal earth ground may orinch horizontal or vertical pipe mounting is furnished. may not be required.
refer to Figure 5 for the method of installation. The
bracket and attaching hardware are packaged sep- NOTFarately from the Transmitter. Insert the two carriage
bolts in the appropriate bracket holes bmfore attach- Normally a power supply is included as an
ing it to the Transmitter, ntegral component of F6P electronic re-

ce ving equipment to operate a 4-20 m c

b) For both wall and bracket mounting of the general system. Check the specification of the in-
purpose Transmitter, the electrical terminal block struments in the loop for the load require.
cover must be removed to expose two of the mount, ments.
ing holes. The mounting holes in the terminal block

The Transmitter normally operates above thearea are counterbored and require the use of fillis.er
head screws. ground potential with only the metal frame being

grounded. If the control loop is made up of all F6P
NOTE equipment, a single signal earth ground is required

When attaching the pipe mounting bracket to as indicated. When used with other manufacturer'sthe general purpose Transmitter. enter the equipment, either side of the Transmitter output may
bolts under the pressure connection from the be grounded.
back of the bracket; the bolts in the electrical
terminal block area enter from the front.

When the pipe mounting bracket is attached to h(( h , , .) gthe rear of the explosion proof Transmitter, use the,

-
four %-28 tapped holes on the rear of the costing g, j/

'

for attachmsnt, g N
W |v

,

Ill. Electra.r.al v. -

,
.

Both the general purpose and the explosion proof 4 N
,

Transtnithr have a % inch NPT !!nternal) conduit '

entrance (onnection on the bottom cf the instrument. arrao-e madd ro ims= ru
,, _ _ ,

.
6Each has a terminal barrier sinp internally mounted *N7 '4y'9for connection of the transmission lines and an .

equipment ground. To expose the terminals of the , g. fr-

#
general purpuse Transmitter, the gasketed metal %c / (N.

h* Wcover secured by four screws must be removed. The
% "d ,. / [ /terminals of the explosion proof Trc;nsmitter are ,, m ,, .

%g yr,g'g,,,nexposed by removing the main cover. Wiring in [#= ,

e

r/y ' tass < =o m aseither case should conform to the applicable elec. - f
trical code.

S

The Transmitter may. when specifically ordered. 8dN.Y10be furnished in a general purpose enclosure for in- ...

Innsically safe systems for Class !. Groups C6D-
FIGURE 5 ATTACHING TIIE TRANSMITTER

MOUNTING BRACKET -

5f/SCHEs. i r g N



'3-240.\l
* :
Pa 'e 2-

Stann rj Soec t rica t 1 ons

Measu ra: ent Hange:
psi Absolute MPa Absolute

Designation Span OPRange Limits
Min. '" Max. Range LimitsMin. Max.

A 10 80 0 to 100 0.07 0 56 0 to 0.7
D 20 200 0 to 350 0.14 1.4 0 to 2.4

-

C 40 400 0 to 750 03 2.8 0 to 5

Optional spring attachment permits pressure span to be ele-
vated. Elevation plus apan cannot exceed upper range limit
of capsule (100, 350, or 750 psia; or 0.7, 2.4, or 5 MPa abs. ) .

Process Connection: 1/2 NPT female
Ac cu ra c y : 10.5% or span

Output Range: 10-50 mA de into 600 n +10%, -20'%
4-20 mA de into o to 650 a at 24 y dc

(for loop resistance at other supply
voltages, see Inst ruction MI 20-126)Working Temperature Limits

for Transmitter Body: -40 to +250*F (-40 to +120*C)Ambient Temperature Limits
for Amplifier: -40 to +180*F (-40 to +80*C )Power Supply: 63-100 volta de (10-50 mA output)

24-50 volts de ( 4-20 mA output)Power Consumption: 5 W maximum
Electrical Connection: Two 5 ft. (1.5 m) leads from conduit hole tapped

for 1/2 NPT (standard), or transmitter-mounted
junction box () optional)Weight: 20 pounds (9 kg

Wetted Parts: Type 316 stainless steel
Topworks Cover: Cast aluminum, watertight, net 1A IV construction

- INSTALIATION -
FoMsR o

Transmitter Mounting

'

1 \

|I Transmitter cover musti.

|| || be hand tightened only,
|Jijy

- - "
to provide watertight Transnitter may be mounted in

i seal, any Position.s

Either set of mounting holcs,op, can be used.
b. $ Af ter trans:nitter is mounted,N.f ., tighten all bolts,

t 0 ,3,

*
f Pipe can be clacped to another

pipe, or flanged and bolted toG fg floor or wall.x
U-bolt se;..es assembly to 2",

N 'N pige. U-bolt can be revolved

s [M*
- % 90 for use with horizontal

1P Pe.
Mounting &Dracket

A

of-
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APPENDIX II

CHART RECORDS DURING IRRADIATION TEST

(Not included in this test report;
separately transmitted to Bechtel)
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APPENDIX III

CHART RECORDS DURING SEISMIC TEST

(Not included in this test report;
separately transmitted to Bechtel)
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APPENDIX IV

CliART RECORDS DURING SEISMIC TEST

(Not included in this test report;
separately transmitted to Bechtel)
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APPENDIX V

CHART RECORDS DURING SEISMIC TEST
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APPENDIX VI

CHART RECORDS DURING SEISMIC TEST
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APPENDIX VII

CHART RECORDS DURING SEISMIC TEST

(Not included in this test report;
transmitted separately to Bechtel)
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APPENDIX VIII

CHART RECORDS DURING SEISMIC TEST
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