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*§*See Commitment 11.1*#* Establis
control rod pairs with inoperable position indication per FSV
Technical Specifications.

1.0 PURPOSE

h "in" rod position for

2.0 PRECAUTIONS, LIMITATIONS, AND SPECIAL ASSISTANCE

2.1

2.2

- 3

2.4

2.5

mn
o

Precautions:

If either "in" limit 1ight does not actuate upon full
insertion and/or analog/digital position indication is not
present, extreme care must be used to avoid over=driving
the rod in the "in" direction, thereby causing equipment
damage.

Station Manager notification needed for the last phase due
to potential equipment damage.

Communications between the control room and the person
performing the test must be maintained to follow the test
instructions.

Wattage instrumentation installed and tested is intended
for use. Other instrumentation must be used only with
extreme caution.

Limitations:

The test provides most conclusive results under shutdown,
cooled down, depressurized conditions.

It is not intended that this test be run at power,
although it is technically possible.

The wattmeter/recorder used requires a precision of 1 watt
to be successfully used to perform this test. Precision
is determined by repeating the measurement and determining
the data range over which the same measurement falls. If
recording paper is used, an engineering rule may be used
to establish precision.

The wattmeter must have a response time able to
discriminate the initial starting transient (approximately
one second or less).

These equipment characteristics should be verii.ed on a
known inserted rod if any question on equipment capability
occurs.

Refer to the equipment list for equipment meeting these
n

requirements (Att. D.)

FOAM (C) 372 - 22 - 3643




wattmeter

(Transducer/Recorder):

Stop Watch

2.9 If equipment other than permanent wattm
transducers/recorders installed in the
Machine Control room is used, an electri
required to implement a TCR which will
recorder.

PREREQUISITES

v Test Equipment
Name [dentification No.

RXMCC #1 (or equivalent)

RXMCC #2 (or equivalent

~

3.2 References P-85032

FORT ST. VRAIN NUCLEAR GENERATING STATION
Service” PUBLIC SERVICE COMPANY OF COLORADO

- PSC response to NRC on "14 Man Audit"

ems; attachment: Wattmeter Testing - TSP-30 (Proposed) and the

ompanying engineering justification.
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ELIMINARY CHECKS

2.1 Perform a check-out of
wattmeter recorder usi
problem=free (test) ro

1.5 Obtain a calibrated stopwatch
and record calibration date
if available; a calibrated
stopwatch is preferred but
not required as time
sequences have no bearing on
the conclusion and are for
equipment protection

1.6 Attach a voltmeter
(multimeter) in the voltage
measurement mode across the
individual phase-phase
terminals for phases AB, BC,
and AC. Record voltages (see

tt. A) N/A if voltage
recording device installed.

2.7 Periodically monitor voltage
across one phase to grou
N/A if voltage recording
i &
tal

device

S
verify basic functi
instrument and check ¢
(RXMCC #1 and RXMCC #2

ceptance (riteria Uiscernable
arting peak with decay to a |
lue over a 5 to 10 secand
te”vai
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1 WARNINGS:
a) Testing will normally

only be done while
t

b) The requirements of
SOP 12-02 must be met
Not more than 2
CRDOA absorber
pairs at positions
other than fully
inserted, including
those of any CRDO
removed from the
reactor (i.e., if
any CRDOA is
removed, its
absorber pairs must
be considered fully
withdrawn)
2 Request Shift Supervisor's
permission to perfor

P
motor wattage te
Region involved

Reg*ﬁon

Purpose

3 Review Attachment B to become
familiar with watt recorder
interpretation

4 Request Reactor Operator to
notify Shift Supervisor and
then exercise or shim the
desired control rod pair

4|

¥
w
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5.4 TEST PROCEDURE - IN POSITION DETERMINATION - LEVE
£ A Parform the fo § mse h P
2.4 2 ) e 0 )W ] W
btaining watt r $hiak
Sequence a
a) Scram the rod pair (pu
the fuse, scram the
Reactor, etc., as
appropriate)
b) Shim "out" for 15
seconds. (This will not
ave a significant
effect on core
reactivity since the
total rod travel will be
about 16 inches.)
Record time of "out" shim
a b C
c) Shim "in" for the exact
time recorded above
The rod pair should
again be at the fully
inserted positon
(f“i,E"ff 0
d) Repeat steps 5.4.1 a) -
5.4.1 ¢) above
|
|
|
|
|
|
|
- - i
est Conductor jnature Jate ‘
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f) Scram the rod pair

NOTE For an inserted rod pair, the
cable drum must wrap to raise
the rod pair. As this occurs
motor load will increase
f)r the I'ut" snims duuv’", a
wattage trace which shows an
increasing 'steady' value
after the starting peak decay
will be observed, if rods are
actually inserted
a) Record the minimum

wattage for each "out"
snim:
la ib 1
b) Record final wattage for
each "out" shim:
2a 2b 2¢

in snims, 4an

in +hn 'etnardu
>wEduy

wattage at the end of the
shim, 4s the drum unwraps,

11

{ b srver
wi oeé oDserved

FORM (C) 372 - 22 - 3643
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Record the final wattage

for each "in

" B abed

e 9 4 ~a
tems 1 and 2, cases a
hrough ¢,
- .
4 = A
_ A 10Ne o
l A 100% and
k] -~ - o - » ~ ~ ~
for items 3 and 4, cases a through ¢
4 - 1
3
- A Q
- 4 X 100%
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= )
- -~
5a 2D 2C (> 9%)
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ha 6b e (> S%)
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c b A
g 2 "t + '
4.3 Acceptance Criteria
N # 4o
JUt ns
T . -4
1 rence we o
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! - i Co
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C 5 9 v
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n 4 steady wattaqge J5
s co
ex ed Y%
oa, oD, OC ( J/0 n)
A A G \ “s 1 . -
5.4.4 Repeat exactly the above
N ¢ A - ¥
sequence 2.9 .d) ) and
E A Aad
g - many ¢ .
3.4.Z4a)=C) as iny mes as
| -~ e . A
e reg, uJ d dattached
repitition sheet. (Attachment
( An .w n fn ¥ v
’ ANy Sseque e r w
*h "ne g d b n 4 s
Neé acceptance Cr eria >
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met may Ce used T con Jae
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that the rod pair 1 n
r 1 4 r
S - J
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TION DETERMINATION -
Both the peak wattage and
decay time for an outward
at the fully
fnserted position varies from
those of a shim starting with
the drum sheave wrapped.

This 15 due to the decreased
power to establish motion, in

conjunction with a quicker
decay to the final steady
value due to the more rapid
acceleration when the rods
are not TmMQdfate]y required
to rise upon shim initiation
CAUTION: Any RWP or incomplete
shim will require
repeating the test

sequence.

-
=

This test does have a
significant reactivity
effect since total rod
travel will be
approximately 50 inches

5.1 Perform the following:

Sequence a

a) Scram control rod pair
if not already scrammed,
reset the scram breaker.
Start the wattrecorder
when ready.

b) Shim outward for 15
seconds; wait 10
seconds

1+
v
or
*
w
3
3
e
S
17
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a) Record the wattage peaks
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Sequence a
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Jt shims
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Record 9 and 10: (>5%)
\l;u_‘
:J L) ‘ A\:ﬂ'r‘.“\" o riteria
Peak wattage values
The difference in the average
wrapped peak wattage value
(shims 2 & 3) and the peak
wattage value from inserted
- i~ N 1 ~ " "
P Jt,"(u""‘.)',r out
shims must exceed 5%.
N ) . 2 \
Ja, 9b, 9% (> 5% each)
t Longuctor jn

) ( ’51"0)
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5.6.1 Read the following theory:

A shim in which the motor
rafses the contral rod nair,
nominally referred to as
outward shim, performed by
shimming in the "out"
direction, differs from an
inward shim due to the
differences in the peak and
steady wattages, for the case
where the cable drum is wound
approximately 1/4 turn so
that the moment arm is
developed

At the fully inserted
position, the moment arm is
zero, as the rod pair hangs
free from the drum attached
by the anchor ends. At this
point, the transient peak for
an "out" or "in" shim is the
same, although under normal
conditions only an "out" shim
may be accomplished, as the
picking of the "in" limit
switches precludes shimming
in the inward direction.

Note that if the "in" limit
switches fail or are opened
up, shimming in the inward
direction is again possible,
except that now the cable is
wrapping around the drum
sheave in the raverse
direction., Hence the shim
motor is essentialiy
performing a raising
transient, which ~equires
more wattage than an
inserting transiunt

lest Conductor Signature
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5.6.4

-

e) Determine and record the
-vn,l ‘N:j'_f_d ’-“J ';‘,. the
shims in item 5.6.2 e)

wun
=%
.
C
5

record for

f) Calculate and

a) and e) items a
through ¢
4 - 5
b = d X .r/ /do
Q‘_’ /V'j
ba bb 6¢c (> + 2

Acceptance Criteria

The difference in wattage

between a norma] "out" shim
and a normal"in" shim exceeds
positive 25% AND the
difference in wattage between

a reversed "in" shim

(actually an "out" shim) and
a reversed "out" shim
(actually an "in" shim)

25%

exceeds
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6.0 TEST CONCUCTOR'S REPORT

6.1 Were any procedure changes or deviations made to the test
and DCCF/PDR initiated? (Attach copies if applicable)
Yes No

6.2 Were all steps successfully completed as stated in test?
Yes No

6.3 If the answer to 6.2 is NO, notify Department Supervisor
and list conditions and/or SSR number(s):

6.4 Test completed except for items noted in 6.3

Test Conductor Date

6.5 Test sheets and data sheets reviewed and approved except
for items noted in 6.3

Department Representative Date

7.0 DEPARTMENT SUPERVISOR'S/TEST CONDUCTOR'S REVIEW
(If the answer %0 6.2 is YES, sections 7.0 and 8.0 are not
applicable go to Section 9.0)

7.1 Does the failure described in 6.3 require any action or
impose any limit to operation per the applicable LCO(s)?
Yes No N/A

7.2 Applicable LCO(s)

Action or Limit

7.3 Is the reason test is not being completed at this time due
to plant or 2quipment status?
Yes No N/A

7.4 If the answer to 7.3 is YES, list condition(s) and/or SSR
number(s):

7.5 Is retest necessary for items listed in 6.3 and/or 7.4?
Yes No N/A

FORM (C) 372 - 22 - 3643
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7.6 If the answer to 7.5 is YES; list specific section(s) or
step(s) to be retested.

Dept. Supervisor/Test Conductor

8.0 RETEST SECTION
(If the answer to 7.5 is NO go to Section 9.0)

8.1 Verify satisfactory retest of section(s) or step(s) listed
in 7.6

Retest Conductor

8.2 Retest reviewed.

Department Representative
APPROVALS

9.1 Test results approved. Satisfactory results confirm
compliance with applicable LCO(s).

Department Supervisor Date

Notification of satisfactory test results and test
conclusion:

Shift Supervisor

Requires Station Manager evaluation:

Department Supervisar

Station Manager

FORM (C) 372 - 22 - 3643
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10.0 DATA SHEETS RECEIVED, VERIFIED SECTION 9.0 COMPLETE, AND
SURVEILLANCE TEST RECORDS UPDATED.

Scheduling Technician Date
11.0 COMMITMENTS

The step(s) and section(s) listed below may not be deleted
without issuance of comparable controls. The procedure itself,
if initiated as a result of commitment corrective action, may
not be deleted without issuance of comparable controls.

11.1 This procedure is a result of commitments made to the NRC
in P-85302.

FORM (C) 372 - 22 - 3643
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ATTACHMENT A
ELECTRICAL SCHEMATIC

]

P
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f-l.‘r.q-p.‘ ve ®aael ;-'3 X

C ., or AL

- {
T red sea ™r Jeltaces ™ nfutlal

Monitor voltages AB, BC, or AC
Do not monitor voltages to neutral

FORM (C) 372 - 22 - 3643




Public

Service™

FORT ST. VRAIN NUCLEAR GENERATING STATION
PUBLIC SERVICE COMPANY OF COLORADO

SR-TE-9-X
Attachment B
Issue 1

Page 1 of 2

ovT
mEOM
INEERTED

ceT

(v 4sL)
15

-~

sel

cer

leznt LETAY)
‘£
LEC

ATTACHMENT B

- o PN
v ’\
\/ = I
l - AW
|
i
] i» A ——
& s £ -
- ETN
[.
w! ‘
|\ |
\7¥ E4.2 \1“_'/:_-_. .
} RANGE
]
..!__._.__—_J B
& s =
- eTW
) 1
178, R X
p— Tk
\ .
| i 2angs
.. S
(< ] € F3 —
- SPW
: |
‘n
\ | ‘
\\ Y Sw MW= . _
—_— \
i -—————-J e DT | -
| - J——— TaNGE
é H P r
& - SRE w - WETTRGE AXZ
2z - ALT: FEFESELE - TIME PRRiZ
“Tw T o TN G AN .I'.",'?Cf g 3 ” ::.;“, -
w - STEAZY wATTRZS s - 2TAKT SF Srim
= - > =y s | ok ik
£ .!: - /r .\‘\_ ".-"“t: — - - - p-o
MR = MIGIR K SRTRLE o - - WATTREGE TAALE (F
Erra CoriTVETD

FORM (C) 372 - 22 - 3643




.

SR-TE-9-X
Attachment B

' Public FORT ST. VRAIN NUCLEAR GENERAT'NG STATION gssuezl e
age 0
Service™ PuBLIC SERVICE COMPANY OF COLORADO g
ATTACHMENT B8 (CONTINUED)
IN '
Je FuLly |
% -E?._E: [ s _
o | L
JEC — ! =w s -~
sl PP
=X EW e EOW
ZAMGE = ro o s f2w. 82 T %mn¥Z Tw

FORMIC) 372 - 22 - 3643




SR-TE-9-X
Attachment C
Public FORT ST. VRAIN NUCLEAR GENERATING STATION Issue 1

P f
Service™ PUBLIC SERVICE COMPANY OF COLORADO e vel W

ATTACHMENT C
5.3 TEST PROCEDURE - PROCUREMENT OF DATA

5.3.1 Warnings
5.3.2 Region

Purpose

5.3.3 Review Att. B

5.3.4 Notify

5.4 TEST PROCEDURE - IN POSITION DETERMINATION -~ LEVEL 1

5.4.1 Perform:
Sequence a
a)
b)

c)
Sequence b
d)
Sequence ¢
e)
f)

FORM (C) 372 - 22 - 3643
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5.4.2 Evaluate:

a) Minimum wattage, "out" shim

la 1b 1c

b) Final wattage, "out" shim

2a 2b 2¢c

c) Steady wattage, "in" shim

3a 3b 3c

d) Final wattage, "in" shim

4a 4b 4c

5=2-1 X 100%

N
l
~N

4 -3 X 100%

e)

S5a Sb 5¢ (> 5%)

ba 6b bc (> 5%)

FORM (C1 372 - 22 - 3643
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5.4.3 Acceptance Criteria:
5a, 5b, 5¢ > 5% each

6a, 6b, 6¢c > 5% each

IN POSITION DETERMINATION - LEVEL 2

5.5.1 Perform:
Sequence a Sequence b Sequence ¢

a)

b)

c)

d)

e)

f)

g)

Sequence b
h) Repeat 5.5.1 a) through 5.5.1 g) above

Sequence ¢
i) Repeat 5.5.1 a) through 5.5.1 g) above

j) Scram rod pair

FORM (C) 377 22 - 36843
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SR=TE=-9-X
Attachment C

Issue 1
Page 4 of 10

5.5.2 Evaluate

a) Record wattage peaks:

Sequence a
la 2a 3a
4a 5a ba
Sequence b
1b 2b 3b
4b 5b 6b
Sequence ¢
lc 2¢c 3c
4c 5S¢ 6c

b) Record decay time

Sequence a
1'a 2'a 3'a
4'a 5'a 6'a
Sequence b
1'b 2'b 3’
4'b 5'b 6'b

FORM (C) 372 - 22 - 3643
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Sequence ¢
1'c 2'C e
4'c 5'c 6'c
c) Average 2 - 3 2+3 = 7
2
and average 2' - 6' 2' +3' +4'+5'+6' = 8
9
Sequence a
7a 8'a
Sequence b
7b g8'b
Sequence ¢
7c 8¢
d) Calculate: 9 = 7-1 X 100%
7
10 = 8' - 1' X 100%
8
Sequence a
(> 5%)____(> 50%)
9a 10a
Sequence b
(> 5%) (> 50%)
9b 10b
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5.6

Sequence ¢

(> 5%) (> 50%)
9¢ 10c

5.5.3 Acceptance Criteria

9a, 9b, 9c > 5% each
10a, 10b, 10c > 50% each

IN FOSITION EVALUATION - LEVEL 3

5.6.1 Re-read as necessary

5.6.2 Perform:
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10

Sequence a

a) Scram

b) Shim "out"; wait

Shim time:

c) Shim "in"; wait

Shim time:

d) Shim "in"; wait

e) Shim "out"; wait

Sequence b
f) Repeat 5.6.2 a) through 5.6.2 e)
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Sequence ¢
g) Repeat 5.6.2 a) through 5.6.2 e)

h) Scram
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a)

b)

c)

d)

e)

f)

5.6.3 Evaluate:

Record final wattage; 5.6.2 b)

la 1b 1c

Record final wattage; 5.6.2 ¢)

2a 2b 2¢

Calculate/record:

3 = 1-2 X 100%
1

3a 3b 3c (> + 25%)

Record final wattage 5.6.2 d)

LFY 4b 4c

Record final wattage 5.6.2 e)

S5a 5b 5¢

Calculate/record:

6 = 4-5 X 100%
.

ba 6b 6¢c (> + 25%)
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5.6.4 Acceptance Criteria

3a, 3b, 3¢ > + 25%
6a, 6b, 6c > + 25%
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ATTACHMENT D

Acceptable Equipment for Wattmeter Testing

Esterline Angus Model A 601C Graphic Wattmeters
100 Volt, 1000 Watt, 3 Phase, 3 Wire 60 Hz




