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40 MONTH STADILITY EPECIFICATION FOR

ROSEMOUNT MODEL 1152, 1153 AND 1154 PRESSURE TRANSMITTERS

SCOP?

This

ROFENMOUNT REFORT D8%00126

RETTaION A ¢

w
-

report documents the testing that was performed to

demonstrate the new stability specificaticn of #0.2% URL

for
tran
& mo

10 months for Rosemount Model 1152, 1153 and 1154
smitters. The former specification of #0.25% URL for
nths, including accuracy, was based on test results

from the Model 1151 (Ref. 2.1). The new specification

does

REFZ

The
AT

Rose
Resu

not include accuracy.

RENCES

revigion level of the reference listed below were
ent 2t the time of release of this report.

mount Report 78223, Revision A. "Long Term Test
1ts for Pressure Transmitters Rosemount Model 1151."

m28T DESCRIPTION

Test
mode
4027
Tran
the

units consisted of four 1153 Series B transmitters,
1 number 11352CGE6PA and serial numbers 402720, 402721,
2, 402723, 211 calibrated 0 to 100 psig. The
smitters were powered with 34 V and ocutput voltage of
transmitter was measured over a 500 ohm resistor.

response of the transmitter to an input pressure of 50

pel
test

cuxra

The

e @ |
Inpu

cali
gxte
chec
tran
the

inte
the

+3 psi was reccorded daily for the first week of the

. weekly fcr the next six months, and monthly for the
tion of 4“he test., Ambient temperature was also
Calivmration checks at 20% span increments were

ween ¢ znd 100% span at the reginning and end of

o il e 2 O

test was originally scheduled to run 18 months,

t pressure was removed after 18 months and a
bration check performed. A regquest was made to

nd the test out to 30 months so another calibration
k was periormed prior to pressurizing the

smittars to 50 psi again. No adjustment was mace to
calibrations of the test units during the test
rruption. <calibration data was recorded again after
test was over.




Trapnsmibioer output voltages measured during the first 18
months of the tast ave shown in Table 1 along with the
cutput shifts. Output shifts are referenced to the
outbut voltage measured at the beginning of the test.
211 of %he cutput snifts are within the new stahility
specificaticn of O.Jﬁ URL (+.016 V) Anbient

14,_,
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fupperaiinyag yang from 70 to 82°F

0O A
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rd

frem the axtension of the test to 30 months are
i Table Z. Output shifts again ars referenced to
put veltace measured at the beginning of the test.
‘ne shifts ara adjusted for the change in ocutput

A - ast masasurement befors the |
_ ansd 511"“ measurenent of the axtension due }
to snut-down and start-up of prassure source,
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xample, the output measured after 18 months for £/¥N
ag 5.590 V. After the pressure sourca was
ied t¢ the transmitter, the ocutput was 5.996 V.
o s.ift referenced to the beginning of the test
2,006 V (3.9%6 - 5.990 V). 7o determine the output
t dus to drift, tais value is adjusted by subtracting
0.006 Vv cutput ghift due to the change in pressure,
in an cutput drift of 0.000 V (0.006 = 0.008V).
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-put hifts in Table 2 are within the new

ifl t*on of £0.2% URL (v 016 V). A c¢raph v
if: is shown 1n Figqure Ambient :
ed from 67-76°F.

necks made at the beginning of the test
¢ 1 and meet the accuracy specification
20 V). Calibration checks made arfter 138
in Table 4, prior to the extension to 20

yYIyoma
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5, and after 30 mecnths in Table 6. All
d effacts of accuracy (+0.25% span) and
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WABLE 1 -~ TRANEMITTER OUTPUT DRIFT 0-18 MONTHS
QUTPUT (V)
CUTPUT SHIFT (V)

TIME S/ 402720 402721 402722 402723
DAY 1. 5,990 6.000 5.992 5.920
.CCUC .000 . 000 000
DAY 2 5,950 6.000 5.993 5.990
., 000 .000 +.001 .000
DAY 3 5,990 5.000 5.993 5.291
000 .000 +.001 +.001
DAY 4 5.990 §.000 5.993 5.991
.000 .000 +. 001 +.001
DAY 5 5,990 6.000 5.933 5.989
.000 000 +.001 = . 001
DAY 8 5,992 6.001 5.995 5.991
+. 002 +.001 +.003 +.001
WEEK 2 5,993 6.001 5.997 5,992
+.003 +,001 +.008 +.002
WEEE 3 5,991 6.001 5.996 5.991
#2003 +.001 +,004 +.001
WEEX 4 5,994 6.002 5.997 5.989
+.004 +,002 +.008E Lo 10 B4
WEEK 5 5.991 5.999 5.994 5,990
+.001% -,001 +.002 000
+,002 . 000 +,002 -.001
WREX 7 854993 6.000 5.995 5.991
003 . QG0 +.003 +,001
WEEX B 5.954 5.001 5.997 5.992
+.,004 +.001 +.005 +.002
NESK 9 5,993 5.999 5.996 5.980
+.003 - 0% +.004 . 000
WEEK 10 5.994 5.999 5,996 5.990
+ . 004 =001 +.004 .000
WEEK 11 5.9822 £.000 5:955 5.990
+.,002 000 +.003 . 000

LEPORT DBY9Q001R6
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TABLE 1 (CONT'D)

TIME __S/N 402720C
WEZEK 12 5,992
WEEK 13 5.993
+.003

WEIK 14 5.933
+.003

WEEXK 15 9.993
+,003

WEEK 16 5.994
+.004

WEEK 17 5.993
+.,003

WEEX 18 5,993
'L' 003

WEEX 19 5.9393
+.003

WEEX 20 5.592
+.003

WEEK 21 5,983
+. 003

WEEX 22 5.923
+.,003

WEEX 23 5.993
+,003

WEEY 24 5.963
+.003

WEEK 25 5.993
, 003

MONT 7 5.992
+: 002

MONTH 8 5.992
+,002

ROSEMCUNT REPORT D8500126

- TRANSMITTER CUTPUT DRIFT 0-18 MONTHS

OUTPUT (V)
OUTPUT SHIFT (V)
402721 402722 402723
5.999 5,997 5.090
-.001 +.005 .000
5.999 5.997 5.990
-.001 +.005 .000
5,999 5.997 5.990
-.001 +.005 .000
5.999 5,997 5.990
-.001 +.005 . 000
6.000 5.998 5.991
. 000 +.006 +.001
6.000 5.998 5.991
. 600 +.006 +.001
6.000 5.997 5.990
. 000 +.005 .000
6.000 5.996 5.990
.000 +.004 .000
6.000 5.997 5.990
.00 +.005 .000
5.999 £.997 5,990
-,001 +.005 .000
£.999 5,997 5.990
~.001 +.005 .000
5.999 5.997 5,989
-.001 +,005 -.001
5,999 5.997 5.989
-.001 +.005 -.001
5,999 5,998 5.990
-.001 +.006 . 000
5,998 5.997 5.989
~.002 4,005 ~-.001
5.998 5.996 5.986
-.002 +.004 -.004
kel ey Ly L PANGE 8
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TARLE 1 (CONT'D) -~ TRANEMITTER OUTPUT DRIFT 0-18 MONTHS
QUTPUT (V)
QUTPUT SHIFT (V)

TIME ____ _S8S/N 40272C 402721 402722 402723

HONTH 9 NR NR NR NR
MONTH 10 5.992 5.996 5.997 5.987
+ ., 002 -.004 +.005 -.003
MONTH 11 5,993 5.997 5.998 5.988
4,003 -.003 +.006 -.002
WONT 12 8.993 5.994 5.996 5.986
+.003 ~.006 +.004 -.004
MONTH 13 5.9296 5.995 5,998 5.988
+,006 =005 +.006 -.002
MONTH 14 5.994 5.996 5.996 5.986
+.004 -.004 +.004 -.004
MONTH 15 h«992 5.996 £.996 5.986
+,002 -.004 +.004 -.004
MCNTH 1€ 6.003 5.995 6.000 5.988
+,041.3 ~,005 +.008 =002

MONTE 17 NR NR NR NR
MONTH 1 5.980 5.9¢4 5.999 5.988
000 ~.006 +.007 ~.004

NT REPORT D8900126



TARLE 2 ~ TRANSMITTER OUTPUT DRIFT EXTENSION TO 30 MONTHS
I
QUTPUT (V) |
OUTPUT SHIFT (V) |
TIME 402720 402721 402722 402723 |
DAY 1 5.996 5.990 5,995 5.979 ¢ |
.000 ~. 006 +.007 -.004 ]
DAY 2 5.995 5.989 5.995 5.977
-.001 -.007 +.007 -.006 ,
|
DAY 3 MR NR NR R i
DAY 4 5,953 5.987 5.992 5.977 |
-, 003 -.009 +.004 -.006 |
|
MONTH 19 5.294 5.998 5.993 5.978 |
-. 002 +.002 +.005 -.005 |
MONTH 20 5.95 5,991 5.995 5.979 |
-.001 ~.005 +.007 -.004 i
MONTH 21 5.594 5.957 5.998 5.982
-.002 +.001 +.010 -.001
MONTH 22 NR NR NR NR
MONTH 23 5,993 5.998 6.000 5.988
-.003 +.002 +.012 +.005
MONTH 24 5,892 5.998 6.000 5.988 i
-, 004 +.002 +.012 +.005 : |
MONTH 25 5.988 5.295 5.596 5,985 }
-, GG8 -.001 +.008 +.002 |
I
MONTH 26 D.592 B0 6.000 5.987 _
-, 004 +4001 0312 +.004 |
:
AONTYE 27 R R NR NR i
PONTS 28 B.583 5.997 6.002 5.988 '
-. 003 +.001 +.014 +.003 |
MONTH 29 5.984 5.992 5.994 5.981 |
-.012 ~.004 +.006 -.002 |
i
MONTH 20 5.991 5.996 5.999 5.988 i
-, 005 . 000 +.011 +.005 |
|
i
l
|
o DES00126 PAGE 6 |




INITIAL ACCURACY CHECK

INPUT, % SPAN 40% 60% 80% 100%
TpEAL OUTFUT (V) 5.200 _6.800 8.400 10,000
8/ 402720

INCREASING INPUT

ACTUAL OUTPUT ('/’) 1 5.188 6.785 $.383 8.986
DECREASING INPUT

ACTUAL OUTPUT (V) 5.192 6.789 8.386 9.98%
VOLTAGE EEIFT -.008 -.011 -.014 -.014
INCREASING INPUT

ACTUAL OUTPUT (V) 5.190 6.787 8,385 9.988
VOLTAGE SHIFT ¥ -.010 -.013 -.015 ~.012
S/N 402721

INCREASING INPUT
ACTUAL OUTPUT (V) 1.9295 3 5.196 6.797 8.393 9.990
YOLTAGE SHIFT 005 = -.004 ~-.003 -.007 ~-,010
DECREASING INPUT
VOLTAGE SHIFT -.003 o -.001 .000 -.005 -.010
IHCREASING INFUT

ACTUAL OUTPUT (V)  1.997 5.197 6.799 8.395 9.991
VOLTAGE SHIFT 003 - -.003 =-.001 =.005 ~.00
S/N 402722

INCREASIHG INPUT
ACTUAL OUTPUT (¥) 987 3 5.1921 6.791 8.390 9.993
VOLTAGL SEIFT o3 ~. 002 -.00% -.010 =.C07
DECREASTNG INPUT

ACTUAL OUTPUT (V) 8 3 5.194 6,794 €.391 9.993
VOILTACE BHEIF -, 0086 -.006 «.009 -, 007
INCREASING INPUT

CTUAL OQUTEUT (V) 2 3 5.193  6.793 8.392 9.998
VOLTAGE SHIIT -~ -. 007 =-.007 -.008 -.002



TAT 7.4 3 (CONT'D) -~ INITIAL ACCURACY CHECK

INPUT, % SPAN 0% 20% 40% 60% 80% 1C0%

IDEAL CUTPUT (V) 2,000 _3.600 _5.200 _6.800 _8.400 10,000

S/8 4C2723

THCARAZING INPUT
ACTUAL OUTPUT (V)
VOLTAGE SHIFT

DECREASING INFUT

ACTUMAL OUTPUT (V)  1.%98  3.3595 5,191  6.789 8.388 9,992
VOLTAGE SHIFT -.002 =.005 =,009 =-,011 ~-.012 -.008

INCREASING INPUT
ACTUAL OUTPUT (V) 19397 . 594 5,192 6.788 8.388 9,454
VOLTAGE SHIFT -,003 -.006 -.008 -.012 -.012 ~.008

LS )

b - ROSEMOUNT RE". 2T D89C0126
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TABLE 4 - ACCURACY CHECX AFTER 18 MONTHS

INPUT, % SPAN 0% 20% 40% 60% 80% 100%
IDEAL OUTPUT (V) 2,000 3.600 5.200 6.800 8.400 10.000

S/N 402720

INCREASING INPUT
ACTUAL OUTPUT (V)  2.000 3.594 5,190 6.787 8.382 9.984
VOLTAGE SHIFY .000 ~.006 =.,010 =~-.013 ~-.018 ~.016

DECREASING INPUT
ACTUAL OUTPUT (V) 2.001 3.599 5.194 6.789 8.385 9,984
VOLLAGE SHIFT +.001 =-.001 =-.006 ~-.,011 =-.015 ~-.016

INCREASING INPUT
ACTUAL OUTPUT (V)  2.001 3.597 5.192 6.787 8.383 9.984
VOLTAGE SHIFT +.001 =-.003 =-,008 ~.013 =-.017 ~-.016

S/‘N RN i i X

INCREASING INPUT

ACTUAL OQUTPUT V) 1.997 34892 5.1594 6.794 8.387 9.983
VOLTAGE SHIFT -.003 =.008 =.006 ~.006 ~.013 =.017
DECREASING INPUT

ACTUAL OUTPUT (V)  1.997 3.584 5,197 6.797 8.390 9,983
YOLTAGE SHIFT -.003 =.006 =.003 =.003 =.010 ~=.017
INCREASING INTUT

ACTUAL OUTPUT (V)  1.997 3.593 5,195 6.794 8.389 9,984
VOLTAGE SHIFT «.053  =.007 =.0085 =.006 =.011 =.016
S/N 402722

INCREASING INPUT

ACTUAL OUTPUT (V) 2.007 02 5.197 6.795 8.390 9.992
VOLTAGE SHIFT +.007 +,002 -.003 =, D0S =, 010 ~.008
DECREASING INPUY

ACTUAL QOTRUT (V) 2.007 ase03 5.199 6.79% £.393 9.9%2
VOLTACE EHITT +., 007 +.003 -. 001 -,003 -. 007 -.008
INCREAZING INZPUT

ACTUAL OUTPUIT (V) 2.007 3,802 5.198 6.795 8.391 9.992
VOLTAGE SHIFT +. 007 +.002 =, 002 -, 005 -, 0U9 ~.003

.
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TABLE 4

INPUT, % SPAN

(CORT' D)

-~ ACCURACY CHECK AFTER 18 MONTHS

IDEAL OUTPUT (V)
S/N 402723

INCREASING INPUT
ACTUAL OUTDUT (V)
YOLTAGE SHIFT

DECREASING INPUT
ACTUAL OUTPUT (V)
VOLTACGE EHIFT

INCREASING INPUT
ACTUAL OUTPUT (V)
YOLTAGE SHIFT

0% 20% 40% 60% 80% 100%
2:000 3.600 5.200 6.800 B.400 10.000
J9ED 3.5%3 5,187 6.783 8.382 9.987
“.005 “1007 —.013 _.017 -0013 --013
1.985 3.594 5.187 6.786 8.384 .987
-, 008 =007 w003 =.0D14 =016 -, 013
3:985 3.592 5.187 6.784 8.383 9.987
-, 005 -~ . 008 . 013 «. 016 =017 -, 013

. PAGE 10
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'PABLE 5 - ACCURACY CHZICK BEFORE TEST EXTENSION :

" INPUT, % SPAN 0% 20% 40% 60%  B80% 100% |
YDEAL, OUTPUT (V) 2.000 _3.600  5.200 _6.800 8.400  10.000

O/N 402720

| INCREASING INYUT ;
ACTUAL OUYPUT (V) 2.001 3.600 5,198 6.796 8.383 9,985
VOLTAGE SHIFT +,001 .000 =,002 -.004 ~-.017 ~.01%5

QECREASING INPUT
ACTUAL OUTPUT (V)  1.99% 3.596 5,193 6.788 8.385 9.985
VOLTAGE SHIFT -.001 =~.004 =.007 =-.012 =,015 ~,015

INCREASING INPUT
ACTUAL OUTPUT (V) 1.999 3.595 5.198 6.786 8.382 9.984
VOLTAGE SHIFT -.001 =-.005 =-,002 ~-.014 =-.018 ~-,016

S5/N 402721
INCREASING INPUT

ACTUAL OUTPUT (V) + 9959 3.597 5.202 6.803 8.390 9,985
VOLTAGE SHIFT -,001 -.003 +.002 +.003 -~,010 =, 015

y

DECREASING INPUT
ACTUAL OUTPUT (V) .96  3.593 5,197 6.796 8.390 9,985
VOLTAGE SHIFT -.004 =-.007 ~-.003 =~.,004 ~-.010 =.015

=

INCREASING INPUT
ACTUAL CUTBUT (V)  1.996 3.592  5.195 6.793 8.388 9.984 °

S/N 402722

e e I & B e e T L T e L

INCREASING INPUT

ACTUAL CUTPUT (1) 2,008 3.605 5,203 6.802 8.3%0 9.991
VOLTAGS SHIFT +.008 +,005 4,003 +.002 ~.010 ~.00% |
DECREASING -INFUT I
ACTUAL OUTEUT (V) 2.004 3.601 5.198 6,795 £.391 9,991 |
VOLTECE SHITT 4.008 +.001 «.002 «.005 =.009 -.002

INCREASING INFUT |
ACTUAL OUTPUT (V) 2.006 3.600 5.196 6.792 £.398 9.990
, VOLTAGE SHIFT +.005 . 000 ~.004 -.008 ~.002 -.Cl0




PABLE § (CONT'D) - ACCURACY CHECX BEFORE TEST EXTENSION

INPUT, % SPAN
IDEAL OUTPFUT (V)

% 20% 40% 60% 80% 100%
. 000 3.600 5.200 £.800 8.400 10,000

N O

IMCREASING ZNPUT
ACTUAL CUTPUT (V)  1.994 . 32  6.785 8.373 ©.¢76
VOLTAGE SHIFT -.006 =.009 =~.012 =.015 ~.027 -.024

(9}
wn
O
(o)
R
.
o

DECREASING INWUT
ACTUAL OUTPUZD (V 1.991  23.588 5,182 6.777 8.374 $.976
VGLTAGE SHIFTD -.00¢ =.012 ~.018 ~=.023 . -.026 =-.024

INCRE

INCREASING INPUT
ACTUAL OUTPUT (V)  1.991 3..86 5,180 6.775 8.372 9.975
VOLTAGE SHIFT -.009 =.014 =.020 =.025 =.028 =~.025
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TABLE 6 ~ ACCURACY CHECK AFTER 30 MONTHS
INPUT, % SPAN 0% 20% 40% §0% 80% 100%
TDEAL QUTPUT (V) 2,000 _3.600 5.200 _6.800 8.400 _ 10.000
S/N 402720
INCKEASING INPUT
ACTUAL OUTPUT (V)  2.000 3.597 5.193 6.788 8.385 9.986
VOLTAGE SHIFT .000 ~-.003 ~,007 ~-.012 ~-.015 ~.014
DECREASING INPUT
ACTUAL OUTPUT (V)  1.999 3.598 5.195 6.791 8.387 9,986
VOLTAGE SHIFT ~.001 ~.002 ~=.005 ~.009 -.013 ~.0%4
INCREASING INPUT
ACTUAL OUTPUT (V)  1.99% 3.597 5,193 6.788 8.386 9,987
VOLTAGE SHIFT -.001 ~-.003 -.007 =.012 ~.014 =,013
S/N 402721
INCREASING IN:UT
ACTUAL OUTPUT (V)  1.9%5 3.592 5,195 6.798 8.391 9.985
VOLTAGE SHIFY -.C05 =-.008 =.005 ~.002 ~-.009 =-,014
DECREASING INPUT
ACTUAL OUTPUT (V)  1.%85  3.594 5.198 6.797 B8.393 9,986
YOLTAGE SHIFT -.005 =-,006 =.,002 ~,003 ~-,007 ~-.014
I¥ REASING INPUT
ATUAL OUTPUT (V)  1.995 3.592 5,196 6.795 8.392 9.987
VOLTAGE SHIFT -.005 =-.008 =.004 ~-.005 ~-,008 =-,013
S/N 402722
INCREASING INPUT
ACTUAL OUTPLT (V)  2.007 03 5.200 €.798 8.397 9.998
VOLTAGE SHIFT +.007 c03 .000 -.002 =-,003 ~,002
DECRERSING INPU'T
ACTUAL QUTEUT (V)  2.007 2.604 5,202 6.70 8.398 9.998
VOILLAGE SHIFT F 007 +.004  +.002 0 =-.002 =,002
ITNCREASING INPUT
ACTUAL OUTPUT (V)  2.0067 3.603 5.200 6.798  8.397 ' 9.999
VOLTAGE SHIFT #.007 4.003 .000 -,002 ~-,003 =-,001



TABLE € (CONT'D)

ACCURACY ¢ HECK AFTER 30 MONTHS

INPUT, % SPAN 0% 20% 40% 60% 80% 100%
IDEAL OUTPUT (V) _2.000 3.600 5.200 6.800 8.400 10.000
5/N 402723

THCREASING IWPUT

ACTUAL QUTPUT (V) 1.694 3.5%1 5.188 6.786 8.386 9.992
VOLTAGE SHIFT -, 005 ~.009 ~,012 ~,014 ~.014 =~,008
DECREASING INPUT

ACTUAL UT:"UT (V) 1.898 3.592 5.190 €.788 8.388 9.992
VYOLTAGE SHIFT -, 002 -,008 -,010 -,012 -,012 ~-.008
INCREASING INP JT i

ACTUALL CUTPUT (V) 1,998 1+ 591 5.188 6.786 8.386 9.992
VOLTAGE SHIFT ~.002 -,009 -,012 -,014 -,.014 -,008




TABLE 6

INPUT, % SPAN
IDEAL OUTPUT (V)

(CONT ' D)

ACCURACY CHECK AFTER 30 MONTHS

60%
6.800

S/N 402723

TNCREASING INPUT
ACTUAL OUTRUT (V)
VOLTAGE SHIFY

DECREASING INPUT
ACTUAL OUTPUT (V)
VOLTAGE SHIFT

INCREASING INPUT
ACTUAL OUTPUT (V)
VOLTAGE SHITFT

@D
e )

!
o,

o

0

O v

1w
oM
O W

0

o

6.786
-.014

6.788
-, 012

6.786
-.014



CONCLUSION

Based

on the tes

the similarity 1

54 transmi
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esults documented in this report and
esign between the Model 1152, 1153,

r it has been demonstrated that the
2, 1153, and 1154 transmitters will

y specification of +0.2% URL.




ATTACHMENT 2 PAGE 1 OF 4
Data for Acoustic Monitors installed on Peach Pottom Units 2 3
3. results of Drift projection:
Manufacture: NDT Model No. 104DC-M1
INTEERVAL 018D SORT SEMRZ
(MONTHZ ) MEAN (% of SPAN)
1 0.,050000 0.076376
2 7.100000 7.100000
11 -0.523077 0.947206
L2 ~1.,375000 3.031392
13 0.400000 0.741620
18 ~0.225%000 ).398929
24 =0.660000 1.319278
- ~0,.7666867 0.872417
45 0.150000 0.792149
2. Raw input data for Peach Bottom Units 2 & 3
= =

INSTRUMENT

j p E
I o~ 1UE
P 3~ 4 0B
£ 1 = 0B

POS~3-2-71C

NUMBER

TEST DATE
(Yr/Month/Day)

B5/02/20
B6/01/30

89/11/08

4 11/04
8L /1 15
3 272

36 1 (

AS-LEFT VALUE

P
Vs
Py

AS- FOUND VALUE

[ I & S SR W
< o o O O
Lve | = @ w

[
O
Lo og

pea
)

po
o
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ATTACHMENT 2

PAGE 2 OF 4

INSTRUMENT NUMEER

P 1-2-T71C
POE 2-7T16
PC 2-71G

POS-3-2-T1K
POS=3~2~-71K
POS~-3-2~T1L

POB~-3-2~711,

TEST DATE
{Yr /Month/Day)
86/01/30
89/11707
90/11/03
85/02/20
86/01/30
89/11/07

90711763

86/01/30
89/11/0R
890/09/06

90/11/04

6/01/730
g89/11/08
90/09/06

90/11/04

R':”GL jC‘
89/11/71¢
90/11704

BE,/01/30
89/11/08
90/11/04
8%5/02/20

AS-LEFT VALUE

198
200
19%
198
198
185
201

201

AS~FOUND VALUE

201
141
205
204
204
130
208
195
201
206
13%
206
192
197
197
126
197
178
177
205
196

176
166
200
199
199
200
198
198
1598

93
201

201

L B

B
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POS-2-2-71
POS-2-2-71¢
POS~2-2-71¢

INSTRUMENT NUMBER

POS~2-~2-718B

POS=2-3+71B

TEST DATE
{(Yr /Month/Day )

89/11/08
90/11/04

83/11/30
85/05/23
87/12/14
89/03/01

81/03/708
83711730
B5/05/23

90/03/11
11/03/08
83/11/30
B 05/23

83/11/30
BS /05723
8%2/0

80703/17
91/03/04

AS-LEFT VALUE

AS~FOUND VALUE

185
188
205
202
208
199
200
200
203
203
199
180
157
201
204
208
187
187
203
206
196
29l
201
202
200
206
205
203
203
203
201
199
208
2090
138
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ATTACHMENT 2

INSTRUMENT NUMBER

POS-2-2-71D
POS~-2-2-71D
POS-2~2~71E
POS-2-2~T1E
POS=3+2~71E
POS~-2-2~-71E
POS~2-2-T1E

POS=2-2-71F

POS-2-2-71F
POS-2~2-710
POS~2-2-~T71G
POS-2-2+~716
POS-2-2-T7T1G
POS~2~2=T1H
POB-2-2-T71H
PO&E~2-2-T1H

TEST DATE

(Yr/Month/Day)

91/03/08
21/04/15
83/11/30

B5/05/23
8%/03/01
8G/03/11
81/03/06
83711730
B5/05/23
89/03/01
90/03/11
91/03/06
83711730
B5/05/23
82/03/01
20/03/17
83/11/30
B5/05/723
B9/03/01
90/03/17
83/11/30

83/11/30
85/0%/23

89/03/09
90/03/719%
91/03/08
83/711/30
85/05/23
89/03/01
20/03/17
91/03/08

AS-LEFT VALUE | AS-FOUND VALUE
200 200
187 197
207 207
201 1995
125 1989
132 176
200 190
205 205
201 201
200 200
194 178
191 191
203 203
201 202
197 197
193 196
203 203
201 201
291 201
196 133
203 203
200 200
195 199
195 185
206 206
204 204
200 198
199 199
198 198
201 201
204 204
201 199
199 199
197 197
198 19%

ol
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INSTRUMENTS
SYSTEMS

KINEMETRICS SERVICES

July 15, 1992

John Carolan
Philadelphia Electric
Mail Stop 63A-1

965 Chesterbrook Blvd.
Wayne, PA 19087

Subject: Applicability of Kinemetrics® solid state instrumentation to a 30-month calibration
interval.

Reference: Request by Steve Kincaid (Philadelphia Electric) on July 7, 1992 for transmittal of
this information to you.

Deer Mr. Carolan,

The design of the Kinemetrics Model 85A-3 Strong Motion Accelerograph is in full accordance with
USNRC Reg. Guide 1.12 (1974), ANST ANS 2.2-1978 and ANSI ANS 2.2-1988.

This solid state accelerograph permits response spectra calculations and plotting to be performed on-
site within minutes following an earthquake event. When integrated with the Kinemetrics Model SSP-
1 Playback Computer, the EPRI CAV analysis, OBE analysis, response spectra calculations and
printed plots with the earthquake response spectra vs. the plant design criteria all are executed
automatically immediately following the recorded event; using spreadsheet parameters preprogrammed
into the computer by plant engineers. 3

Recently (January 1992) the USNRC staff released Draft Regulatory Guide DG-1016 for public
comment. Under this guide, the staff allows four (4) hours for determination of exceedance of OBE
criteria for sites with the ability to provide response spectra data within that time frame. Further,
EPRI's proposed cummulative absolute velocity (CA'Y} analysis, with minor modifications, is
identified by the staff as an acceptable method for determining whether or not the earthquake energy
was suffizient to cause damage. This is important at sites where the OBE is likely to be exceeded at
higher frequencies (which are less damaging to civil structures).

The SSA-3 accelerograph does not use the Kinemetrics Model TS-3 (electromagnetic) Seismic Trigger.
If the TS-3 Seismic Switch is required for a Level 1 OBE indicator, then the drift and secondary
calibration issues addressed in my previous letter are applicable. It is my interpretation of Draft
Regulatoiy Guide DG-1016 that plants which upgrade to the solid state instrumentation and have the
ability to provide response spectra data from a sensor mounted at the containment foundation (or
fresfield site if there is soil interaction at the containment foundation) will be allowed four hours for
determinaton of OBE exceedance. Thus, determination of OBE exceedance is based wpon analysis of
dzz provided by the instrumentation identified ir “NSI ANS-2.7-1988 as being the most authorilative;
the time history accelerograpli. [n such case, the seismic switch need only be operated to meet
existing licensing requirements.

ArCaet  BACAREMA AT ANID BIINT IR A BIRYTOR I TEICV ET.R4ND VHETONE BEA  EAY 1819) TAE AARY



John Carolan
July 15, 1992
Page 2 of 2

It is Kinemetrics' position that the design of the SSA-3 Seismic Monitoring System is capable of
operating in a calibratable manner for an additional 12 months beyond the currently practicad 18
manth calibration interval, Because the SSA-3 does not use an electromagnetic triggering device,
Kinemetrics considers the SSA-3 t be superior to the SMA-3 for such applications,

Few SMA-3 systems have been sold in the last two to three years; fewer nuclear power plants going
on-line and customers are opting for the newer digital instrumentation. It is herefore, inevitable that
e FM cassette recording instrumentation will be obsoleted sometime in the near future. Given this
condition, the following points conceming the SSA-3 will be of interest to you:

“The SSA-3 is seismically qualified 1o IEEE 344-1987.

- " js designed to directly retrofit most Model SMA-3 FM cassette recording systems,
-All remote Kinemetrics FBA-3 sensor packages and the existing cabling directly mate to the
newer solid state instrumentation.

.Fach accelerograph record section has an intemal digital trigger algorithm which directly
monitors each channel out of the assigned remote accelerometer package.

Thus. use of the solid state instrumentation greally improves the plant’s post-event performance,
provides higher quality data, reduces the instrumentation 10 be operated and, provides redundancy in

the triggering operation.

[ appreciate the opportunity to discuss the application of Kinemetrics' instrumentation for your project.
Please let me know if any further information is required.

Sinceraly, .
d/ N b
( =7
v /’,—’ ¢ /” g P
o = Al - '
//—T vf “. Sop—
Rod Me:ill

Manager of Services
RAM:ipc
enclosures: noted

[ John Diehl, Vice-President, Kinemetrics, Inc.
lan Standley, Manager of Engineering, Kinemetrics, Inc.
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J. Carolan 6=5=02

philadelphia Electric Company
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Wwayne, PA 1908

0 month (24 + 25%) information for the 3

el 5 T
NUMAC (LCRM, LRM an

§) devices 1o provided. The drift values

de rot include contributions due to the sensors.

¥Yor the LLS (Leak Detection System) NUMAC the error in the
C fie

~{fication ig 0.7 F. This gpecified random value

for - =mnthe 2-7 is mainly due to the A-D conversions. Thz

: . 2
value for 30 months would therefore be 5°/° (0.7°F) or 1 . 6°F

- ]

for the LORM and LRM +he attached 2 pages describe the

e

considerations for 30 month drift for the NUMACS.

L et h y
please feel free to CALI if you h

o

ve any guestions.









