SAND2007-5265C

Intermittent Linear Power

 This chronicles troubleshooting efforts at
the ACRR reactor to locate the loss of the
power linear signal.



Saved data

12

10

—e— PR level

—a— Wrlewel

Wr Rate

—¢— A7 TP 6 Pwr out
—%— A7 TP 3 Pwrin
—e— A5 TP2

—+— A5 TP5

——A9 TP3

1 1

| imsapanmis T hasoman: s mnm——

‘ o

0 "
1 79 157 235 313 391 469 547 625 703 781 859 937 1015 1093 1171 1249 1327 1405 1483 1561 1639 1717 1795 1873 1951 2029 2107 2185




s
(=3
o
o
X
[11]
o
m
o
e
(]
=]
©
3
s

Faciltiy startup Aug 10

—o— PR lewel
—m— Wr level

Wr Rate
>~ A7 TP 6 Pwr out
—%— A7 TP 3 Pwrin
—e— A5 TP2
—+—A5TP5
—=— A9 TP3
——— GBGB A-8 TP-1




RX Power 1%

Rx power 0 %
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A6 output shifts

from countrate,
dropping 1 volt

A6 output now

tracks canbelling

signal of A5 TR2, PR
and A7 TP3

—— A6 TP2
—&— A5 TP2

—>— PRlevel
—*— WR Rate

—o— WR Level

——— GBGB A-8 TP-1Scale

Extrapolate A5 TP2

A7 TP3 (% power)

is the first to notice

change by one second.

See 1506 Data Sequenc

illustrated.

Nd L2¢8L:€
Nd L18Le

- Nd GGLL'E

Nd 6€:21:€
Nd €2:21:€
Nd £0:21:€
Nd Lg9l:€
Nd g€91:€
Nd 61L:91:€
Nd €0:91:€
[ASPAZc1
Nd LeGle
Nd GLGle
Nd 65:71:€
Nd evivle
Nd Lgivle
Nd LLvle
Nd gg€l:€
Nd 6€€L:€
Nd €z€le
Nd 20:€L:€
Nd Lgzle
Nd geZle
Nd6LZle
Nd €0:Zl:€
[ACPAAARS
Nd Leble
Nd GLible
Nd 65:01:€
Nd €v:0L:€
[ALS A
Nd LLoL:e
Nd 95:60:€
Nd 6€:60:€
Nd €2:60:€
Nd £0:60:€
Nd 19:80:€
Nd §€:80:€
Nd 61:80:€
Nd €0:80:€
Nd 2v:20'€
Nd L€:20'€
Nd §1:20'€
Nd 65:90:€
Nd €1:90:€
Nd 2290
Nd 80:90:€




RX Power 1%.

Rx power 0 %
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GBGB A-8 TP-1Scaled

Nd Zg8l€
Nd L18L€
WNd g5 2L:€
WNd 6€:LL:€
WNd €g:2L€
Wd £0:21:€
Nd L§9L€
Nd ge9L:€
Nd 6L:9L:€
Nd €0:9L:€
(A PAZIR
Nd Legle
Nd gLgl€
WNd 65vL:€
Nd evivlie
WNd Levle
Nd LLvle
Nd g5€l:€
Nd 6E€l€
Nd €gele
Nd Z0€l:€
Nd L§2l€
Nd gecle
Nd 6lLcl€
Nd €0:¢l€
Nd Z¥iL e
Nd LeibLe
Nd GLiLLe
WNd 65:0L:€
Nd €¥0l:€
Nd Zgol€
Nd L10L€
WNd §5'60:€
Nd 6€:60:€
Nd €2:60:€
Wd £0:60:€
Nd 16:80:€
Nd g€:80:€
Nd 61:80:€
Nd €0:80:€
Wd 2¥:20:€
Nd 1€:20€
WNd G1:20:€
Wd 65:90:€
Nd €¥:90:€
Wd £2:90:€
Nd 80:90:€




RX Power 1%

Rx power 0 %

Sep 1 1506

—o— A6 TP2

—=— GBGB A-8 TP-1Scaled

Wd Lz8L:€
Nd L18L€
WNd gg:2L:€
WNd 6€:LL:€
WNd €2:LL:€
Wd £0:2L:€
Nd Lg9L:€
Nd g€9L:€
WNd 61:9L:€
Nd €0:9L:€
Wd Lv'GL:€
Nd LeGLe
WNd GL:GL:€
Nd 69:7L:€
Nd evivle
Wd LgvLe
Nd LLvLe
Nd gg:€l:€
Nd 6€€L:€
Nd €z:€l:e
Nd 20:€L:€
Nd Lggle
Nd gegl€
Nd 6L:Cle
Nd €0:2L:€
[ACPAAAR
Nd LebLe
WNd GLibLe
Nd 65:0L:€
Nd €v:0L:€
Wd Lz0L:€
Nd LLoL:e
Nd 95:60:€
Nd 6€:60:€
Wd €2:60:€
Wd £0:60:€
Nd 16:80:€
Nd G€:80:€
Nd 61:80:€
Nd €0:80:€
Wd L¥:20:€
Nd 1€:20:€
WNd G1:20:€
Wd 65:90:€
Nd €+:90:€
Wd £2:90:€
Nd 80:90:€
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A5 output shifts

from countrate,
dropping 1 volt

A5 output now tracks
cambelling signal

—=— GBGB A-8 TP-1Scale

Nd Z28l:€
Nd L18L€
Nd §g:21:€
Nd 6€:21:€
Nd €2:21:€
Nd £0:21:€
Nd Lg9l:€
Nd g€91:€
Nd 61L:91:€
Nd €0:91:€
[ASPAZc1
Nd LeGle
Nd GLGle
Nd 69:71:€
Nd evivle
Nd Lgvle
Nd LLvle
Nd gg€l:€
Nd 6€€L:€
Nd €zele
Nd 20:€L:€
Nd Lgzle
Nd gezle
Nd6LZle
Nd €0:Zl:€
[AEPAAARS
Nd Leble
Nd GLible
Nd 65:01:€
Nd €v:0L:€
[ALSPEAAI
Nd LLoL:e
Nd 95:60:€
Nd 6€:60:€
Nd €2:60:€
Nd £0:60:€
Nd 19:80:€
Nd §€:80:€
Nd 61:80:€
Nd €0:80:€
Nd 2v:20'€
Nd L€:20'€
Nd §1:20'€
Nd 69:90:€
Nd €1:90:€
Nd 2290
Nd 80:90:€
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A6 output shifts

fromcountrate,

dropping 1 volt

AB output now tracks

cambelling signal of
A5 TF2, PRand A7

—==— GBGB A-8 TP-1Scaled

Nd Zg8l€
Nd L18L€
WNd g5 2L:€
WNd 6€:LL:€
WNd €g:2L€
Wd £0:21:€
Nd L§9L€
Nd ge9L:€
Nd 6L:9L:€
Nd €0:9L:€
(A PAZIR
Nd Legle
Nd gLgl€
WNd 65vL:€
Nd evivlie
WNd Levle
Nd LLvle
Nd g5€l:€
Nd 6E€l€
Nd €gele
Nd Z0€l:€
Nd L§2l€
Nd gecle
Nd 6lLcl€
Nd €0:¢l€
Nd Z¥iL e
Nd LeibLe
Nd GLiLLe
WNd 65:0L:€
Nd €¥0l:€
Nd Zgol€
Nd L10L€
WNd §5'60:€
Nd 6€:60:€
Nd €2:60:€
Wd £0:60:€
Nd 16:80:€
Nd g€:80:€
Nd 61:80:€
Nd €0:80:€
Wd 2¥:20:€
Nd 1€:20€
WNd G1:20:€
Wd 65:90:€
Nd €¥:90:€
Wd £2:90:€
Nd 80:90:€




RX Power 1%
Sep 1 1506 Rx power 0 % °

A6 output shifts
from countrate,
‘dropping 1 volt

A6 output now tracks
cambelling signal of
A5 TP2, PR and A7
TP3

—o— ABTP2

—®— A5TP2

—=—A5TP6

—=—— GBGB A-8 TP-1Sca
Extrapolate A5 TP2

A7 TP3 (% power)

is the first to notice
change by one second
See 1506 Data Sequen
illustrated.
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from countrat

A6 output n

cambelling s

is the first to

See 1506 Data
illustrated.

Nd Lzg:8L€
Nd LL:8Lg
Wd §G:21€
Nd 6€:L1€
Nd €2:21€
Wd 20:21:€
Nd 1G:91€

Nd 6L:91:€
Nd €0:91:€
[\ PAZIR
Nd LESGLE
Wd GLGL:€
Nd 6571:€
Nd evivLe
Nd gvL€
Nd LLvLe
Wd gg€L:e
Nd 6E€LE
Nd €g:€Le
Nd L0:€LE
Nd 1GCLe
Nd secle
Nd 6lcle
Nd €0:Cl€
Nd viL L
Nd LELLE
Nd GLLLe
Nd 65:01:€
Nd ev:0L€
Nd Lzg:0L€
Nd LL0Le
Wd §5:60:€
Nd 6€:60:€
Nd €2:60:€
Nd £0:60:€
Nd 16:80:€
Nd 6€:80:€
Nd 61:80:€
Nd €0:80:€
Wd Lv:20'€
Nd 1€:L0'€
Wd G1:20'€
Nd 65:90:€
Nd €7:90:€
Nd £2:90:€
Nd 80:90:€




RX Power 1%
Sep 11506 Rx power 0 % °

A6 output shifts
fromcountrate,

A6 output now track
cambelling signal of
A5 TP2, PR and A7
TP3

—— A6 TP2

—®— A5 TP2

—<— PRlevel

—+— A7 TP3

——A5TP6

——— GBGB A-8 TP-1Sca
Extrapolate A5 TP2

A7 TP3 (% power)

is the first to notice
change by one seconc
See 1506 Data Seque
illustrated.
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A6 output shifts

from countrate,
dropping 1 volt

A6 output now

tracks canbelling

signal of A5 TR2, PR
and A7 TP3

—— A6 TP2
—&— A5 TP2

—>— PRlevel
—*— WR Rate

—o— WR Level

——— GBGB A-8 TP-1Scale

Extrapolate A5 TP2

A7 TP3 (% power)

is the first to notice

change by one second.

See 1506 Data Sequenc

illustrated.

Nd L2¢8L:€
Nd L18Le

- Nd GGLL'E

Nd 6€:21:€
Nd €2:21:€
Nd £0:21:€
Nd Lg9l:€
Nd g€91:€
Nd 61L:91:€
Nd €0:91:€
[ASPAZc1
Nd LeGle
Nd GLGle
Nd 65:71:€
Nd evivle
Nd Lgivle
Nd LLvle
Nd gg€l:€
Nd 6€€L:€
Nd €z€le
Nd 20:€L:€
Nd Lgzle
Nd geZle
Nd6LZle
Nd €0:Zl:€
[ACPAAARS
Nd Leble
Nd GLible
Nd 65:01:€
Nd €v:0L:€
[ALS A
Nd LLoL:e
Nd 95:60:€
Nd 6€:60:€
Nd €2:60:€
Nd £0:60:€
Nd 19:80:€
Nd §€:80:€
Nd 61:80:€
Nd €0:80:€
Nd 2v:20'€
Nd L€:20'€
Nd §1:20'€
Nd 65:90:€
Nd €1:90:€
Nd 2290
Nd 80:90:€
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A6 output shifts

from countrate,
dropping 1 volt

A6 output now

tracks canbelling

signal of A5 TR2, PR
and A7 TP3

—— A6 TP2
—&— A5 TP2

—>— PRlevel
—*— WR Rate

—o— WR Level

——— GBGB A-8 TP-1Scale

Extrapolate A5 TP2

A7 TP3 (% power)

is the first to notice

change by one second.

See 1506 Data Sequenc

illustrated.

Nd L2¢8L:€
Nd L18Le

- Nd GGLL'E

Nd 6€:21:€
Nd €2:21:€
Nd £0:21:€
Nd Lg9l:€
Nd g€91:€
Nd 61L:91:€
Nd €0:91:€
[ASPAZc1
Nd LeGle
Nd GLGle
Nd 65:71:€
Nd evivle
Nd Lgivle
Nd LLvle
Nd gg€l:€
Nd 6€€L:€
Nd €z€le
Nd 20:€L:€
Nd Lgzle
Nd geZle
Nd6LZle
Nd €0:Zl:€
[ACPAAARS
Nd Leble
Nd GLible
Nd 65:01:€
Nd €v:0L:€
[ALS A
Nd LLoL:e
Nd 95:60:€
Nd 6€:60:€
Nd €2:60:€
Nd £0:60:€
Nd 19:80:€
Nd §€:80:€
Nd 61:80:€
Nd €0:80:€
Nd 2v:20'€
Nd L€:20'€
Nd §1:20'€
Nd 65:90:€
Nd €1:90:€
Nd 2290
Nd 80:90:€




Sep 1 Facts

* The output from the GBGB (Amp) was good on
both the cambelling and countrate signals:

— The cambelling signal from the A-8 card dropped low

* This was observed by the auctioneer circuit, preventing the
switch to cambelling.

* The Percent power signal also observed the signal loss and
showed no output at ~1% power.
— The signal from the A-8 returned

* This immediately caused the auctioneer to shift to
cambelling.

* The Percent power signal returned.



Sep 1 Conclusion

* The signal drop occurred between the
GBGB (AMP) and the inputs to the A5 and

A7 cards. Components in this path
include:

— PTC2 and Zener CR4 (twisted pair line
drivers)
— The signal processor A8 card

» This card processes test signals, as commanded
by front panel switches.



Sep 1 Recommended actions

— Monitor each side of the twisted pair line
drivers (PTC2 and Zener CR4)

— Check cabling from front panel switches to the
A-8 card
— Test front panel switches.

« Operate while monitoring WR output
« Operate slowly, seeking intermediate postions
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—— AB6 TP2
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—¢— PRlevel
—e— WR Level
—=—A5TP6
GBGB X ?




Wr Rate
—— A-7 TP 6 Pwr out

—*—A-7 TP 3 Pwrin

—— A5 TP2

——A5TP5
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—— PR level
—a— Wr level
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—eo— A6 TP2
—m— A5 TP2
A5 TP1
PRlevel
—*%— WR Rate
—eo— WR Level
—+— A7 TP3
—=—A5TP6
GBGB A-8 TP-1x100




—a—A5TP2

PR level
—o— WR Lewl
——A7 TP3

GBGB A-8 TP-1x100
GBGB WR out HI

GBGB WR out LO

PRx?
——LOx?

log GBGB A8TP1

Common mode symptoms on both A5TP2 and PR.
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NV €¥:¥5:6
NV 8G:€G:6
NV €1:€5:6
NV 8¢:¢S:6
NV €¥:1G:6
NV 85:0G:6
ANV €1:05:6
NV 82676
NV €¥:8¥:6
NV 8G:Ly:6
NV €1:Ly:6
NV GC:9¥:6
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POWER [%]
22

STEADY STATE RUN 8617 to 20%

20 -

18

16

14

12

10 -

——WR1_LIN

—WR2_LIN

—PPS1_PWR

-2

TIME

11:47:46

11:49:12

11:50:38

11:52:05

11:53:31

11:54:58

11:56:24

11:57:50

11:59:17



7.40E+00

6.40E+00

5.40E+00

4.40E+00

3.40E+00

2.40E+00

1.40E+00

WR2 log and linear "Wake
up" but are still attenuated.

— WRI1_LOG
WR1_LIN

-~ WR2_LOG

— WR2_LIN

—PPS1_PWR

— PPS2_PWR

— INTEGRAL_PWR

og stuck in count rate.
eer circuit failing to shitt
pbeling current mode.










