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A. The board convened to review Deficiency Card 195-077, which documented the'' .
discovery of rnoisture in the tubing / fittings on 1PI-9053,1PI-9057, and 1PI-9052,
DG tight and left bank starting air pressure gauges. The discussion centered around
the possible cause(s) for the evidence of water in the gauges. The board concurred
with the reportability deterrnination for this DC, and the recommended corrective
actions with the following comments:

Reword the root cause stated on the Root Cause Determination Worksheet, to*

make it consistent with the conclusion stated in the discussion of root cause
and corrective action
Add an interim corrective action to perform monthly follow-up moisture checks*

(for 3 months)
Revise the cortcetive action to state: "When calibrating instrumentation an.

appropriate calibration medium for that system should be utilized.
*Instrumentation, particularly the DG, shall be calibrated with alr"

Consider adding this DC/ Event to the continuing training program for ! & C*

incorporate the following 4 step plan into the corrective actions:e

1) Determine the scope & feasibility of tubing blowdown
2) Monthly moisture checks as stated above
3) If positive results obtained from monthly checks (3 monthly cycles), then

;

j defer to outage
di Check for moisture during each calibration'
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E*4" % ROOT CAUSE and CORRECTIVE ACTION REPORT-

, g3

___ EVENTINVESTIG ATii;
4

1. DC # 195-471 2. Ewnt Report # J.,l1

3. RCCA requested by MGr. [ ] 4. Otler (spedfy)

5. Personnel ""s) metel=0 Yes [ | No [X ]
._

i

ROO CAUSE ANALYSIS TECHNIOUE (Indw* each authod used)

5. Came ideordimrinn Workshed Fees 7) [X] '1. Papur amt Pensil Narndive (Figme 3) [ ]
2. Barrier Analyas (Figare 4) [ ] 6. Famk Tree Analysis [ ]

3. Change Analysis (Figurc $) | j 7. Mgt Oversight Rid Tree (MOR'l) [ ]

4. Event / Root Caine How Chart (Figure 6)I ] E. Other

4

FVFNT DESCRIPHON or FAILL1W SGNARJO: Narratinattached IX)
Sequence orEvents a*. ached: [ ]

---

-.

PROADNESS REVIEW
.

PRIOR OR SIMTI.AB OCCUR 3tENCE (Complete allline itetni Check sjy@E respouse)

1. DC Database reviewed YES I X I NO [ ] ___N/A [_] )

2. NPMIS Database Emd YESf X1 NO [ ] N/A I 1
3. NPRDS Detshaue snka YES [ X j NO [ ] N/A { ]

4

4. Isolated cocunence? If no, attach rcview YEs t J No [ X ]
S. Previous RCCA adequare7 YES [ ] NO [ ] _ N/A [ X ]_

a

mfPACT

1. Other trase/etuumel/mut dM YES [ X ] NO [ ] N/A [ ]
;

2. Other similar pr== checked? _ _ YES [ X ] _ NO { } N/A [ ] ,

3. Other nmitar ---i- =-t7 YES [X ] NO [ ] N/A [ ] |
1

4. Other(spectfy) )'
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$3% h ROOT CAUSE and CORRECTIVE ACTION REPORT 5

RCKTF CAUSE CODNS):
ROCTT CAUSE(S) and CONTRIUtTrlNG CAUSES:
inctude any prmats anective actkms that were ineffedivej

j Water was usuet Ekely used to calibrate laste=*=*a and not completely removed. F3D and E1D

The precedure (2279.M gives se guidance for reasoving the wster when used la'

em air . psi.

Contirmistian Sheet anacted: [ }
i

| p. t/s/* g g/,,,, w ,,,,b f
j |Is the emmt a N (lYa D( F. ,

RECOMMENDED WRRELTIVE ACIl0NS: EST. COMPumON DATE
___

(1) Revise procedust 2270M (sod as other applicable procedeves) to include y A -29,1995
1

j lastructions to property remove all water when calibrating instrwnests used in air
systesus. For lasPnunents en the diesel generator air systesa, see only altregen, air

j
or seine other gas as the talkprating usedium.

Se;r ':-- 29,1995(2) Brief technidats os precedure ch==as*
(3) Ferforma asenthly seeistare thsch on thcar gnage for both units to verify no Derev=her I,1995

water is present. If passible, bkmdown the lastnessant time to sensove any anaistore.
Take these acticos for the mest 3 meesths, if unesstare is stBI present aner 3 months'

esserv system _i=-er determines appropriateness of foreher cc rreci jw a etions.

'1i A
'
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ATTACHMENT TO RCCA FOR DC #1-95-077*

: EVENT DESCRIPTION or FAILURE SCENARIO
; PAGE3OF5
,

j

i llQSSIEILE_CAUSFE-
1-

1. Water condensing from the control air,
;

j 2. High hunddity air introduced in the system when the tubing was open for
maintenance /cabbranon.

;

i 3. Water introduced during calibration of the instrument from:
;
'

A. Calibration using contaminated air

B. Calitnation using nitrogen / dry air through tubing cod ==ina'ad with water

: C. Calibration using water

D15EllSS103:

| 1. For water to have condensed fiom the control air, the temperature inside the tubing
would have to fall below the dew point t-g iuie of the control air, FcDowing
the identification of the water in the tubing to the pressure gauges, dew point'

measunsrumis were made of the air in the air receiver and in the 60 psig mmath;

air system per MWO 19502428. The dew point / pressure fbr the air reedvers was
i 46.7T/228 psig (PI-9053) and 42.8*F/237 (PI-9057) psig for train B and

46 6T/228 psig (PI-9052) for train A. 'Iha dew point / pressure for the 60 psi 8
pnennutic air system was 16.6T/60 psig and 22.4T/60 psig for trains A and B,
respectively. Ratating these readings to a dew point conversion chart (Reference
Figure 27-L fiom Compressed Air and Gas Data,'Ihird Edition , IngersoH-Rand),
the receiver and 60 psig pneumatic air system readmgs are reasonable (i.e. a dew.

.

i point temperature of 46.7*F at 228 psig would be approximately 22T st 60 psig).
j At these dew point values, for condensabon to precipitate out of the control air in

the tubing to the pressure indicators, the temperature inside the tubing would have
to fall bdow 46.7*F.4

'

i AAer identification of the water in the instrument tubing, checks for moisture were
made at the control air pressure gauge, control air test connection, air filter trap,
and starting air receever driin valve (refurance MWO 19502428). No :="--2*w
ofmoisture were found at these locations,-

i De Diesel Generator room is i=ineainai above 507. The temperature inside of
the control panel is also higher than the room te,a.g.L.c as abown in the room

-

,

, and panel t-c.-nes taken and documented in MWO 19502428 (im tac
-

| %91> ,

;

'

.
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ATTACHMENT TO RCCA FOR DC #1-95-077 ,
'

EVENT DESCRIPTION or FAILURE SCENARIO |

PAGE 4 OF 5
s

i

DISCUSSION (Continuedh

outside the panel was 86.2*F and the tempeture inside the panel was 93.4'F). ,

Dased on the facts that (1)the tubing to the presore indicators is located inside the"

j panel, (2)the room and panel are i.-|uexxl at a tesaperature above 507, and
,

(3)the dew point of the starting air was 46.77, h can be concluded that h is highly
.

impsobable tlist the wata was condensation Gum the control air. Fiven the above,
.

,

k can also be concluded that no condensation from the control air would be in the<

60 puis pneumatic air system.

!

2. When the tubing systen was open for raaintenance'cahbration of the instrum it
was exposed to the surrounding air la the btulding/ control panet Ifwe postulate a,

roost dry bulb te..,-Ware of 937 (design outdoor temperature) and wet bulb;

: temperature of 78T (design outdoor temperanne and relative humidity of
I approximately 51%), the specrSc humidity of the air will be 0.0175 pounds of
' moisture (Ibm) per pound ofdry air (Iba) at standard conditions (.Jc&.21993

ASHRAE Fundamentals psychoenetric chart). The density ofdry air at 93*F is

j 0.07179 lba/ft' (reibrence Buffhlo Forge Fan heinamng Handbook, 8' Ednion,

j Table 1.17). 'Ihe following calculates the volume of air requued to obtain 1

milliliter (ml) ofwater at these conditions: ;

I
8 '

! I ml- I ml x 1/10001/mi x 0.035315 ft'/l - 3.53(10'') A

5
Density of the water in the air- 0.07179 lba/A x 0.0175 lbm/lba

4 8
i - 1.2563(10 ) Ibm /A
d

: Density of water is 62.4 lbm/A'. Therefore, the weight of I ml of water is:

4
62.4 lbm/A' x 3.53(10'') A' = 2.2027(10 ) Ibm

)
i The volume of air required to extract I ml of water would be:

2.2027(10$ Iban /1.2563(10 ) Ibm /A' = 1.75 A' of air
4

! '

; By comparison of the required volume of air sad the actual volume of1/4"
4

(volume in 5 feet of 1/4' tubing - 5 A x pi x (0.097 in /12 in/A)* = 1.026(10 )
it can be concluded that it is highly improbable that the water was caused from ihe-

marrmmding air entering the piping systeen

.

4

!

,

1

- 4 e e.eene e.ee .
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A'ITACHMENT TO RCCA FOR DC #1-95-077 ,

EVENT DESCRIPTION or FAILURE SCENARIO
,

PAGE 5 OF 5
i-

'

i DISCUSSION (Contumedt
1

3. When the instrummts are cahbrated, VEGP Procedure 22705 C is used. 'Ihe
i

procedure does not specify the source (i e. air, water, etc.) to use. If air or nitrogen
is used, from the discussion in 2 above, it can be concluded that it is highly

,

| improbable that the sir or nitrogen itself would have caused the water.

4 The hose connecting the air /aitrogen supply to the instrunust could have beca
'

| rwemminatat with water and when the calibration occurred the water was
transportal fiom the hose to the 1/4" tubing ik_=, based on the fact that

j (1)the instrunwit and calibration connection is located in the top of the panel,
(2)the hose would have been routed vertically to the connection, and (3)the vohanei

j of tubing (a few inches of 1/4" tubing) is very small, it is unlikely that the flowrate

i thrwah the hose would have been sufficient to lift the water and cany it into the
I/4" tubing.

% othar method of calibrating the instrument would be to use water. Akhough it
is not common practice to use water as a cahbration medium for air systmus, it is a

,

medium that is frequently utdiaed for calibration purposes. Hypothetically, ifwater'

!was used to calibrate the suspect gauges k could have become trapped in the
bourdon tube. Since the bourdon tube is a dead end device, the water would havej
been held by the " Straw Effect" until sufficient mechanical agitation caused it to be

| released into the tuhmg The water trapped in the bourdon tube could be held for .

!

an extended period of time before being exposed to the tubing Interviews withi

plard personnel indicate no water was used in recent calibrations on these suspect
instruments, however, as mentioned above this water could have been remined for

; an extended period of time which would indicate the water was introduced during |
,

any calibration, particularly those beyond the seemory of those individuals ,

|

i interviewed. & pmoedme used to calibrate these intruments does not restrict the
use ofwater, therefore, this Lg,Mbetel situation would be the most likely cause of |;

'

the water gettingin the tubing.
I

.

|! Coachmens
I \

I

e_

Based on the information available at this time and the above diwwmion, it can be

| concluded that the water most probably entered the systern during a past instrummt
4

!

!

| .

'
.

,
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