LCHIBACH M ANT

*l MERCURY COMPANY OF NORWOOD INC

10 BURKE DRIVE, PO BOX 1887
BROCKTON, MASSACHUSETTS 02403

TELEPHONE (508) 583-4880

September 27, 1988

Office of Nuclear Reactor Regulation
Nuclear Regulatory Commission
".hinqton' D.C, 20555

ATTENTION: Director

Subject: Mercury Company of Norwood, Inc,
10CFR, Part 21 Notification

Dear Sir:

In accordance with Mercury Company's procedure for reporting 10CFR, Part
21 Defects and Noncompliance, we are providing notification of a potential
repottable condition,

On September 20, 1988 we received written notification (copy attached)
from Rochester Instrument Systems, Inc., Rochester, NY advising that several
parts shipped to Mercury could fail under non-standard operating conditions.
They recommended the parts be replaced and provided new parts and replacement
instructions for same. Additionally, their report indicates they notified the
NRC on 8/31/88 of this 10CFR, Part 21 condition.

Mercury Company immediately initiated an investigation and determined that
the ftems in question were installed into Emergency Core Cooling System Analog
Trip Cabinets Nos. C~2233A and C~2233B which were shipped to Boston Edison
Company's Pilgrim Nuclear Station on 12/13/85 and 1/16/86 respectively. Three
(3) units were jnstalled in each cabinet and two (2) units were furnished as
spares,

Oral notification was provided to Mr. Prank Schellenger - Boston Edison
Co. QA Supervisor via telephone on September 22, 1968, Written notice was
forwarded to F.N. Famulari, CA Manaqer by fax machine and U.S. Mail also on
September 22, 1988 (copy attached).
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TELEPHONE (508) 5834880
September 22, 1988
N1OL143

Boston Edison Company

Pilgrim Nuclear Station

Rocky Hill Road

Plymouth, Massachusetts 02360

Attention: Mr. Frank N. Pamulari
Quality Assurance Manager

Subject: RIS Signal Converters

Reference: ECCS Analog Trip Cabinets
Boston Edison Putchase Order No.
10794

Mercury Job No. N10143

Dear Sir:

Attached is a copy of correspondence received from Rochester Instrument
Company relative to a NRC 10CFR, Part 21 Report of Defect. Oral notification
was provided to your Frank Schellenger at 11:00 a.m. on September 22, 1938,

The signal converters were furnished as components in the Emergency Core
Cooling System Analog Trip Cabinets C-2233A and C-22338 which were shipped to
Pilgrim Station by Mercury on 12/13/8%5 and 1/16/86 respectively. Three (3!

Units were installed in each cabinet and two (2) Units wete furnished as
spares.

Mercury is in possession of replacement Signal Convertors and capacitors.
Please advise where Mercury should forward these components necessary to
tepair the defect.

In accordance with Mer-ury's procedu e for reporting lO0CFR Pact 21
conditions, we will be notifying the Office of Inspection and Enforcement U.S.
Nuclear Requlatory Commission, King of Prussia, Pennsylvania within 48 hours

unless advised by you that this notification has been satisfied by Boston
Edison Company.

If you have any questions please do not hesitate to contact the
undecsigned at area code (508) telephone 583-4880 in Brockton, Massachusetts.
Very truly yours,
MERCURY COMPANY OF NORWOQOD, INC,

AN 2

” -4
/A Fred N. Linkevich



September 1, 1988 MCEI\IED
SR 2098

Mercury Company Of Norwood, Inc. < ;
% 10 Burke Drive MERCURY CQMPW‘
Brockton, MA 02403 o wra T
/ WEL
Attention: M. Macleod . o2
.
Subject: NRC 10CFR-21 Report of Defects and  )«,,7]

Non-Compliance on Ri5 Model Numbers:
SC=1302~-323, 8C~-1326-323 and SC-1326wW-1323
QA ID No. 88-001A

/77.)4

Gentlemen:

In accordance with NRC 10CFR-21 reporting reguirements for
defects and non-compliance, attached please find our report
notice QA ID No. 88-001A for providing corrective action on
Rochester Instrument Systems SC-1302-323, SC-132¢-323 and
SC-1326W~-323 products.

Warranty repair units may be returned to RiS for a no charge
repair and return. Please contact our Technical Support Group
at (716)263-7700 for an RMA (Return Material Authorization)
number. Out of warranty repairs may be corrected by the user.
The required parts and instructions are enclosed.

Customer
P.0. No, Rili §.0. No. Unit Type Unit S/N Warranty
74088-N10143 753301 §C-1302~-323~I 753301~-1 Out Of
To =6 Warranty
793301~1 §C~1302-323~1 753301-7,-8 o©Out Of
Warranty

We regret having to inform you of this problem, however you are
@ valued customer ind we appreciate your business. If we can be
of any further ass:stance, please do not hesitate to call on us.

Sincerely,

ROCHESTER INSTRUMENY SYSTEMS, INC,

" ( ) ‘/ 4
a C‘(/.‘{/l-' (}\-.I-, {', R /( f

A. Wayne Engbrecht
Manager Of Quality A:surance
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. ATTACRMPNT A ROCHESTER INSTRUMENT SYSTEMS, INC. QA ID NO: ©£8-001-A
(60-05) Page 1 of 2

INITIAL &
REPORT OF DEFECTS AND NON-COMPLIANCE PER NRC 10CFR-21 FINAL REPORT
DATE:  AUGUST 31, 1988

Receipt of Informacion: -3 s
from: Manufacturing Final Test Phone No:; 716-263-7700
Addtess: Rochester Instrument Systems Date: May 2, 1988
.55 N. Union St. Plant: Rochester P
Rochester, N.Y. 14605

Reported by: C. Walker Title: Supervisor of Test

Project: 5C=1302~323; SC-1326-323 and 8C-1326“-32;

Reference No:

Defect Mescription of Probles: buring a non-standard operation configured for

downscale burnout and the input left open for several hours, a reverse bias of

1.4 volts appears

the capacitor and after about 24 hours or more it shorts out. Problem was dis-
covered during manufacturing testing. No field reported problems were ever received.

G.wW. ‘i;zr‘glktchﬁb"
Received by: A. W, Endbrecht

Manager of Quality Assurance

Acticn Plan for Evaluation/Investigation: Scheduled bv: May o, 1988
ate
Product and Design Engineering to review test set-up and witness problem.

Q.A. to verify,

Evaluation: Test set-up correct and problem verifies. Engineerisg Design Change
Order No, 007146 dated 5/9/88 updates the design to jrhio.t possible failures.

during non-standard (open input) operation. Spvcial aluminus bipolar capacitor

Cld o be ordered. Estimate 90 day delivery to be on or before 8/9/88,
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PURPOSE:

s
énns: Attachment to 10CFR21 Report #88-001-A
4

The following set of instructions are guidelines for the
proper removal and insertion of the components stated on
the attached 10CFR21 Report #88-001-A.

REFERENCE:
Attached Test Procedure #A-1039-757

INSTRUCTIONS:

These instructions should be performed by qualified
personnel using proper equipment and employing good
workmanship techniques.

All instructions should be carefully read befcre actual
implementation takes place.

A. Removal From Service:

The unit must be removed from service and brought to a
repair/calibration lab with the capabilities of
soldering and desoldering, aleng with the necessary
test equipment to perform unit test and calibration.
Attached is a copy of Rochester Instrument Systems,

Inc. test procedure #A-1039-757 for testing and
calibration.

B. Removal of Capacitor C14:

Capacitor Cl4 must be deleted from the circuit. The
capacitor should be desoldered from the wire side of
the printed circuit board, removed and discarded.

Note that this circuit position will remain as an
open circuit,

€. Replacement of Capacitor C12:

Capacitor C12 must be deleted firom the circuit., The
capacitor should be desoldered from the wire side of
the printed circuit board, removed and discarded.

The replacement capacitor for €12 (a bipolar
electrolytic capacitor) must be added to the e¢ircuit.
This capacitor must be inserted inte circuit position

€12 and soldered from the wire side of the printed
¢ircuit board.

" W MOCHESTER INSTAUMENT SYSTEMS, INC
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. . ‘. Tolagdnorm | 716 2R3 7200 ¢ Catke  FUSHOCKY + Tokos Freas?

A vt of The Masmvon Ceoup of COOMparee s



S ———
gt

l;ﬂn

Bt T A ——

¥ M

Ta st

£, T anw A

LIS ¥
Manor Famt oot
D Sowd Saeet 180 a0

Lavnta
L L T S

'D.

-

After ghanges/test1no/ca11bratxon is completed,
may be returned

..' T ¥ e wwn ) '\" "v.‘ ‘v"a‘-‘V

Ao

et aw

Addition of Capacitor C17:

. P
Capacitor €17 must be added to the circuit. This
capacitor must be soldered to cambion terminals El16
and E49 on the component side of the printed circuit
board.
Testing and Calibration:
The unit should be reassembled back into the enclosure

and completely tested and calibrated using Rochester
Instrument Systems, Inc. test procedure #A-1039-75%7,

the unit

to arvice
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Data Log 1039-759

Equipment Required:

Power Supply (variable +20%)

DVM

Precision oV calibrator source (1326/26W only)
Appropr iate Lype thermocouple (1326W only)
Iee Bath or T/C Compensator (1326W only)

Input Signal Source (1302 only)

1.0 Power Options:

Schematic Ref: 8C-1326-323; Dl039-763
SC=1326W-323; Dl039-772
SC=1302-323; Dl039-754

lEF.?E 323 QUALIFIED

NOT TO BE CHANGED
WITHOUT Q. A. APPROVAL

Check Data Log Reference wire list A-1039-809.

Verify unit is =323 module,

1.,
and wire per wiring list “A",

1.2

i15 VAC Operation =~ insure that transformer T1, Bl041-050 is in place
(H1 Option) Fuse 0620-354 (150 mA SLO-BLO) .

230 VAC Operation - insure that transformer T1, B1041-050 is in place

and wire per wiring list “B", (H2 Option) Fuse 0620-354 (150 mA SLO-BLO).

1.3
(1/4A SLO-BLD) ,

1.4

24 VIC Non-isolated - wire per list "C",

(M Option) Fuse 6006-204

24 VOC Isolated - add power supoly Al039-807 and wire per list “E".

(I Option) Fuse G00G-204 (1/4A SLO-BLO).

1.5

48 VLC Isolated - a~d power supply Al039-808 and wire per list "D",

(I-1 Option) Fuse G00G6-204 (1/4A SLO-BLO).

Resistor Selection: Check Data Log

Hi-Pot Check - Check Data Log

Paerform Hi-Pot Test from all terminals to case as follows:
1000 VAC for a minimum of 1 second, @ 1 nA trip.

4.0 Hi-Pot Isolation = Check Data Log

Excopt for power option “H",

1 and S only.

Input to Output and Output to Power Isolation
will Le performed with 600 VAC, for a minimum of 1 second from terminals

1 to 11, terminals 1 to §, and terminals 5 to 11 without failure.
power option "H" is included this test will be performed between terminals

vihen

JPCO7320 PSW 8/18/88

| DO03SIE 4/3/84 ndbs

INSTRUMENT 37}
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TITLE

DCO3728 6/7/34 sdb -
03I PRI 3/1/84 (retyped) .

DESCRIFTION

Test Procedure for the SC1302-323,
5C1326~323, SC1326W-323

x OHAWING eV |
M. A-1039-757 "
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RSA,

5.0 Connect the S8C-1302-323 and the SC-1326-323 as shown in Figure 1lA.
Connect the SC-1326W-323 as shown in Fiqure'1B.

For voltage output, do not connect Rl and R2. For current output,
connact Rl and R2 as shown and see Step 13 for correct values.

Fig. 1A
(=) t—-
@ } Input Source
(+) e
RL s
51
R2
(+ (6 f (+)
(=) Q——
@ ] Power Supply
n @F—

SC=1326W-
Fig. 18 323

1 ' |
my -
Calibrator

D e ——

ef. lce
Bath

b——e —
08 -606 977 -



6.0 Master Voltage Checks - Record on Data Locg

Apply a nominal value of primary input power to the unit under
test. Measure the following voltages and record on data sheet.

| i - Allowable

| Lead Lead Range
6.1 E1O Ell 23V to 28V
6.2 Cathode CRIOD El6 -14.25V to -15.75%V
6.3 Cathode VR2 E4S5 5.85 to 6.55V
6.4 El6 Anode VR3 5.85V to 6.55V
6.5 C5(+) C3(=) 8.5V to 14.8V
6.6 Ca(+) C4(~) 13.5V to 16.0V

7.0 Calibration: 8C1302-323 and SC1326-323 (For 1326W-323, see Step
8) = Check pata Log .

Adjust R10 (zero pot) for tihe specified minimum ontput,
1f, the output is zero based, set the input to 10% and
adjust R10 for 10% output.

| , 7.1 Set the input to the customers specified minimum input.
I
|

i 7.2 Set the input ‘to the customers specified maximum input.
| 1 Adjust R21 (span pot) for the specified full scale output.

7.3 Return to Steps 7.1 end 7.2 until the output is within
+0.1% of output span without any further adjustmenc.

8.0 Calibration of 8C-1326W-323 - Check Data Log

8.1 Remove R8 from circuit. Connect a DVM across R.3 (E38
positive, ©39 negative). By adjusting R37 (compensation
adjustment pot) and the use of the chart below, set the

| correct mv across R13 by picking the correct T/C type

| and the ambient temperature the unit is being calibrated
| ' in. Reconnect RS,

B e ———

CRAWING RCv,
N A-1019-7%7 ™

SHEET 3 ofF 10
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mV Settings for Ambient Tomperature:

Temp

e R,S - e N 5. K

58 1.721 17.25 14.94 11.77 11.48

60 1.7208 T17.32 | 1499 | 11.82 11.52

62 1.734 17.39 | 15.05 11.567 11.57
64 | 1.740 17.45 15.11 11.91 11.61

66 | 1.747 17.52 15.16 11.96 11.66
68 | 1.753 17.5 15.22 12.00 11.70
_ﬁ‘fﬁ""‘l—?. 61 17.65 | 15.28 1'22.%:1 }};}

1.766 17.71 15.34 12,09 :

74 . 17.77 & 12.13 11,83
76 | 1. 17,83 15.45 12,18 11,88
L) 1.787 17. 15.51 ~12.22 11.92
80 - “17.96 | 15.56 | 12.27 11.97
—§2 | 1.800 | 18.01 | 15.62 | 1z.31 2.01
T84 |T 1,807 | 18.07 | 15.68 | 12.36 2.05
86 | 1.814 1813 15,74 12,41 13
EE 1820 18,217 | 15.80 2.45 12.14
90 | TT.B27 " 18.28 | 15.85 | 12.50 17,19
.__"‘— o.,‘ 1 . 151![ S . Iz-!s 1

'u‘t I'O‘! Isl” e . 9 I,-!a

8.2 After setting the correct mV across R13, follow steps

|
|
7.1 = 7.3 for calibration of the output. H‘
PRI Sir: e AT W i) LGN & b S = g = -y |
|

A~1039-757 E ;
TSHEET A cF 10 ¢

008+ 606 97
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9.0 Temperature 8

8.

9.

1

2

Specification - 5C-1326-323 and SC-1326w-323
only. Record % drift / °F on Data Log.

Temperature testing must be performed on all units with
input spans less than or equal to' 10mVy The maximum
allowable drift per degree F is given by:

% Drift/ °F = 10mV x .02%
input Span (mV)

Where: °F refers to change in temperature.

% Drift is the output value at fullscale and/or
zero at an elevated temperature (125°F) minus the
output at ambient (initial) temperature divided
by the output span X 100. Also, the output value
at ambient (initial) temp. minus the output value
at fullscale and/or zero at low temp. (25°F)
divided by the output span x 100,

% Drift/ °F at elevated temperature is given
by the the formula:

High Temp. % Drift/°F = _HTO - ITO x 100%
Output Span TS

Where : HTO = High Temperature Output value
ITO = Initial Temperature Output value
TS = Temperature Span

Example : ITO 5.000 V. , 1.000 V. @ 75.0 Deg. F.

HTO = 4,950 V. , 0.960 V. @ 125.0 Deg. F.
TS = 50.0 Deg. F. (125 Deg. - 75 Deg.)
% Drift/ F = 4.850-5.000 x 100% , = 0.960-1.000 » 100%
4.000 50°F 4.000 50 °F
= ~0.0125 x 2%/F , 2 =0.010 x 2%/F
= ~0,025%/°F z ~0.020%/°F

Therefore % Drift/°®F Max. = ~0.025

% Drift/ °F at cold temp. is given by the formula:

% Drift/°F = _ITO - LTO x 100%
Output Span TS
Where : ITO = [nitial Temp. Output
LTO = Low Temp. Output
TS = Temp. Span

Example : 1T0O 5.000 V. , 1.000 V. @ 75.0 Deg. F
LTO 4.920 V. , 0.900 V. @ 25.0 Degg. F
TS = 50.0 Deg. F (75°F - 25°F)

LI 1

DRAWING '
NO. A=10319-752

REY,
M

SHEET © ofF 10
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5.000-4.920 x 100% , = 1,000-0.900 x 100%

% Drife/ °F
4.000 S0°*F 4.000 S50°)F

0.020 x 2%/F , = 0,025 x 2%/F
0.040%/°F .y =.0.050%/°F

LI H)

"o

Therfore % Drift/ °F Max. = 0.050

9.3 Farforming Tempe-ature Test

Fquipment required : Temperature testing chamber -
minimum range of 25°F to 125°F.

Thermometer - accurate to 1/2
Deg. F.

Install the unit to be tested into the temperature
chamber. Monitor the output signal with a 4 1/2 digit
volt meter and ensure that the input source is stable
and does not drift over time. Apply power to the unit
under test and observe the output of the unit at
ambient temperature. When the output has stablized,
record both the output and the temperature from

the thermometer. Set the temperature chamber for 25 °F
operation. After the oven has rrached the set tempera-
ture allow 2 Hrs. before recorring the output of the
unit along with the measured “emperature. After
recording the data @ 25°F, s t the oven temperature for
125°F. Again allow at least 2 hrs. before recording

the output and temperature. Return the oven temperature
to - 75°F and remove unit from chamber. Refer to step
9.0 to evaluate temperature performance.

10.0 Recompensation for Excess Temp. Drift: SC1326W-323 only

If a unit displays drift characteristics exceeding the
Max. allowed spec. (10Mv./Input Span x .02% per Deg. F),
an adjustment or recompensation of the unit must be
performed. This recompensation is done by readjusting
the mV, setting across R13 (refer to Step 8.0). The

uow setting is determined by first deriving a correction
factor (CF), then subtracting CF from the corresponding
compensation coefficient (T/Ce<), listed in table

9.4a. Finally, the sum of T/Ce~- CF is maltiplied by the
temperature (T) plus 459.67 Deg. F (Ref. absolute zero).

Table 10.0a
R,S5 E J T K
 Piaiinite g L e | [ el = e e Ry 1
T/C o= :3.324uV.; 33,2984V, | 28.UBBuV.J 22.72%uV. | 22.16Tuv i
PRSP Fo—— o a0 00 g b T o B - 60 ol o i 4 o Jd
10.1 Correction Factor (CF)
DRAWING REV
NO. N=1039=-757 M

SHEET oF 10
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To find the correction factor (CF) of*a unit that fails
to meet its %X Drift/ °F spec., use the following formula
to derive CF :

CF = HTD + LTD x Input Span

'
Where : HTD = Elevated temp. % Drift/ °F Max.(see Step 9.1)
LTD = Cold temp. % Drift/ °F Max.(see Step 9.2)

Example : HTD = -0.025%/°9F Max.
LTD = C.050%/°F Max.
Input Span = 5mV.

CF = -0.025% ¢ 0.050% x S5mV.
2 .
= 0.0125% x 5mV.
= 0.000125 x 5mV.
CF = .000625mVY. or .625uv.

10.2 New mV. Setting = (T/Ce<~ CF) x (459.67 + T)
Where : T/Ce<= Coresponding value in table 10.0a
CF Correction Factor (refer to step 10.1)
T Ambient. Temperature during calibration
Example : SC-1326W-323, J T/C, 5mV. input span

New mV. setting = (T/Ce<- CF) x (459.67 + T)

Hn

Where : T/Cxz Value listed in Table 10.0a.
CF Value calculated in Step 10.1.
T 75.V Deg. F

New mV, setting =(28.838uV. =~ .B25uV.) x (459.67 + 76.0)
= 28,.213uV. x 634.67
= 15.085mYV,

New mV. setting across R13 = 16.085mV. @ 76 Deg. F

10.3 Repeat Steps 9.0 - 9.3 after mV. setting across R13
Saa been readjusted for correction of excess temp,
rift.

Wouwmo
NO. A-1019-7%7

REV,
M

SHEET QF 10
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11.0

12.0

Linearity - Record on Data Log

Apply a 50% input: Maximum Input + Minimum Input
2

The output of the unit should be at midpoint +0.1% of span.

Upscale/Downscale Protection - (1326/26W-323 only) - Check Data Log

Disconnect the thermocouple from either input terminal (Term 1
or 2). If upscale protection is supplied, the output will rise
above 6 VDC. If downscale protection is supplied, the output
will go to less than 1V. Unless otherwise specified, the
5C-1326W-323 will be supplied with upscale protection, and the
§C1326-323 will be supplied with downscale protection,
Pownr Supply/load Effect - Current Qutput = Record on Data Lo
rfrnﬁg&in » B0 to step 15.0) ’
13.1 FPor current outputs, the load effect must be checked with
the values of Rl and R2 as shown in the chart below:

See Pigures 1A & 18,

OUTFUT il I
4-20"ma 1SS0 I8 T 7%on 018
1-5 wa " [722000 IV | 1000 .O1% s
JO0SS0 ma 12200 I8 | 1000 011
0-10 ma T TT000 1% 5008 I8 1
01 Wa | TTRG 1% B LT ) L -
A~1039-757 g
SMEET & oF 10
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13,2

With Switch S1 open, and at the nominal rower su ' y voltage,
measure the voltage across R2. Reduce t input ~“er by 20%

and measure the voltage across R2, At +200 power, :lose Sl
and measure voltage. The maximum change in voltage across
2 between any of the above stepa should be +.15% of output
sSpan. . TR

Example: Input - 1.000 to 5.000V
Output - 4.00 to 20.00 mA
Rl = 5500 1/2W, 1%
R2 = 250R 1/2W, .01%
Power S\ pply = 115 VAC + 20%

Powex ouplly 51 Voltage Across R2

Nom. 115V QOPEN S.000V

-20% 92V OPEN 4.994 to 5.006V

+20% 138v CLOSE 4.994 to 5.006V

The voltage across R2 must be within 0.15% of the span ]

of the initial reading for all segments of the load test.

14.0 Power 3upply Effect - For Voltage Output Only - Record on Data

Log
1‘.1

For voltage output, set the inputs to full scale and record

the output. Adjust the power supply for 420% and record the

]

1

?‘ output. The output should not change by more than +,18¢ o¢
? output span.
S Example: Input: 4.0 - 20.0 mA
' O\Jtput! 1-000 e S.OOOV
| Power Supply: 115 VAC +20%
Power Output (Maximum Allowable Shift)
! -20% (92 VAC) 4.994 to 5.006V
‘ Nom. (115 VAC) 5.000V
' +20% (138 VAC) 4.994 to S5.u06V
i 15.0 High Loop Drive Output .
15,1+ Wiring (Check Data Log)
| 15.1.1 Wire the HO p.c. board per wire list A-1041-044.
Cneck Data Log.
15.2 Coalibration (Check Data Log)
15.2.1 Connect the output terminals of the unit as shown
in Figure ] and output resistor chart.
|
i
!
|
—e—
! A-1039-757 | ®
] SHEET “ CF 10
| RC8-6US ¥YT? -
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Qutpu’t Resistor Chart

3 I w2 R3
F%u_:{:gg mA Boon 1% | 5504 1% ~ 2500 " .01%
0,15 mA | 28008 1% “272000 1% 10000 ,01% ‘
0,10-50 mA 2800 1% | 220m 1% 1000 |
0-10 mA 14000 1% 11000 1% 5000 'LQ_PEJ'
0-1 mA 14ka 18 | 11K 1% SKn_.01%

15.3 Line/Load Effect

15.3.1 Apply -20% powe

15.3.2

r supply voltage to the unit under test

(92 VaC for 115 VAC operation). With S1 oven, record

the voltage across R3.

Apply +20% power supply voltage to the unit under test
(138 VAC for 115 VAC operation) with Sl closed, record

the voltage across R3.

The maximum allowable change in voltage across R3 between
the above two (2) readings is .012 VDC,
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