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N2-CS P-17

HYDRAULIC AND LUBRICATION OIL CHEMICAL MAINTENANCE

AT NMP UNIT 2

1.0 PURPOM

To provide directions necessary to assure the quality of lubrication
and hydraulic oils at Unit 2.

2.0

2.1

2.2

REFERENCES

Nine Mile Point - Unit 2 PSAR Section 9.5. 7, Diesel Generator
Lubrication System

General Electric Documents:

GEK-46357A, EHC Pluid
GEK"46506B, Turbine Lube Oil

2.3 Plow Diagrams:

FSK-7-3.0, Peedwater Pump and Drive Lube Oil

2.4 Niagara Mohawk Procedures> NMPNS

S-CAP-4 "Standardization of Bases"

S~-71 "Particulate Contamination"

2.5 Cooper Bessemer Operation and Maintenance Manuals, Section 1, Page
15-1.

2.6 Dam Caa1iog Sales Specification for 510 Pluid, 100 CST, November 23,
19M* " "- '"- - ~ ~ "-

N2-CSP-8 "Diesel Pue'1 Oil Chemistry Surveillance at NMP Unit 2"

3.0 PRECAUTION AND PRZRE UISITES

3.1 EHC fluid is usually hot (140'P} while in the system, Also, the
fluid is corrosive, especially to paints. Dispose of fluid into the
55 gal. drums from which it came.

3.2

NOTE: Only drums which have never been opened should be used tofillsystem.

Use extreme caution when handling hexanes. Use open container in
fume hood only (blower on) ~ Store containers in fire

cabinets'void

skin contact and inhalation.

When sampling reactor feedwater pump lube oi.l use the drain valve on
,2PWL-PI19. Other pressure indicators or switches may trip the pump.
Also, excessive flow on PI19 may trip pump as well.

N2&SP-17 -1 September 1986
I'



q4

1, 1 ~



4.0

4.1

4.2

LIMITATIONS ACTIONS AND ACCEPTANCE CRITERIA

Notify appropriate Unit Supervisor Chemistry if any limit is e::cei.ded.

EHC PLUID (Pryquel EHC fluid) LIMITS: Turbine aad Recirc Loop Control
Valve Control Systems.

Specific gravity, 60'P;
Water content;
Neutralization Number;
Conductivity;
Contamination, microns

5-10
10 - 25
25 - 50
50 - 100
) 100

Chlorine Content

mia-
Qgg w

max w

mag w

l.13
0.20'ol.
0.20mg KOH/g
1E-3 ~o/cm
per 100al
24,000
5,360
780
110
11

100 ppm

4.3 Turbine Lube Oil Limits: Main Turbiae

Contamination, microas
5-10
10- 25 ~

25- 50
50 - 100
100 - 250
P 250

Viscosity at 100'P;

per 100al
32,000
10~700
1510
225
21
0

36.3 cSt
29.6 cSt

Der 510 - Nee. EhaM LiiitiiNZV Actuators

4.5

Viscosity at 25'C
Specific Gravity at 25'C
Neutralizatioa Number

Diesel Lube Oil Limits: EG1, 2, and 3
API Gravity 23-28
Viscosity 8 25'C 136-148cSt
Water aad Sediment maz 0.2Z vol.

95-105cST
0.985-1.000
0.02 Max mgKOH/gm

5.0

5.1

5.1.1

PROCEDURE

MONTHLY ACTIONS

Complete Figure 1W.

NOTE: The frequency of this task may be modified by supervision.

a. Sample the EHC fluid Systems ia accordance vith Appends A.

NOTE: Obtain SSS permission and notify CSO before actual sample
is collected.

N2-CSP-17 -2 September 1986



Ah

qlt

C

b

J



5.1.1 (coat'd)

b. Analyze the EHC samples for water content according to Appendiz
B.

NOTE: At supervisory discretion, analyze for:

Contamination
Neutralization Number
Specific Gravity and
Mineral Oil Content
Conductivity

S-CAP=71
Appeadix C

Appendiz D

hppeadiz E

c. Record results and review with respect to limitations and
actioas as well as past trends. Submit form to Unit Supervisor
Chemistry for review and signature and store original ia log
book.

5.1.2 Complete Pigure 2"M.

NOTE: Obtain SSS permission and notify CSO before actual sample
is collected.

a. Sample each emergency diesel generators lube oil system while it
is being operated.

b. S cad a 100ml sample of the lube oil to Mobil for analysis.
(Review and attach Mobil results after they are received .
Attach to Pigure 2-M for storage.)

M0BIL B

D 6036
D 6038
D 6039

EPN
EG3
EG2
EG1

c. Additionally, analyze the lube oil samples for viscosity and
water and sediment according to Appendix G and H. Measure the
API gravity using a API hydrometer or equivalent. See N2-CSP-8
Appendiz h for directions.

Also, filter a portion of the sample. Examine it under a
microscope. Comment oa the prcseace of metallic chips or
slivers.

d. Record results and review with respect to past trends. Submit
to Unit Supervisor Chemistry for review and signature aad store
original ia log book.

5.2 QUARTERLY ACTIONS

5.2.1 Sample the EHC fluid systems in accordance with Appeadix A. Use the
sample bottles supplied by Stauffcr.

a. Ship the samples to Stauffer. Place supervisioa's aame on
return card.
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(cont ').
b When analysis results are .received from Stauf fer, Unit

Supervisor Chemistry should review and sign Results should
then be stored in log book.

5.2.2 Complete Figure 3.

a. During steady state operation of the turbine, sample the turbine
and feedwater pump lube oil systems in accordance H.th Appendix
F. Use Mobil bottles for each. Collect additional 100ml
bottles of the turbine oil for Mobil analysis.

b. Ship the Mobil samples using supervisions name on the return
cards

c. Analyze the turbine lube oil for particulate contamination in
accordance with S-CAP-ll and viscosity by hppendiz G. Submit
results to Unit Supervisor Chemistry for revie~.

d. When analysis results are received from Mobil, review results
and attach to Pigure 3. Submit forms to Unit Supervisor
Chemistry for review and signature and store original in log,
book.

5~~ kS ISQQMTR&g COHPIJKR-.FSRRE 4

5.3I1, knLly$4 her 510 fluid ia accordance with hppendix C, D ~ 0 G document
results and submit to Unit Supervisor Chemistry.

5.3.2

5.3.3

If requested, ship a sample to Dow 'for additional and comparison
analysis.

Review results of Dow analysis, if any and attach.

N2&SP-17 -4 September 1986
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FIGURE 1"M
NINE MILE POINT NUCLEAR STATION - UNIT 2

EHC PLUID ANALYSIS

(Pg. 1 of 1)

DATE:

SSS Permission
CSO Notification

TURBINE
Water Conteat

Tice Specific Gravity
Miaeral Oil
Neutralization 4
'Conductivity
Coatamiaation 5-10

10-25
25-50
50-100

>100

2RCS-ACT2h (North)
Sample Valve
Water Content

Tice Specific Gravity
Miearal Oil
Neutralization 0
Coaductivity
Contamination 5-10

10-25
25-50
50-100

>100

2RCS-ACT2B (South)
Sample Valve
Water Content

Tice Specific Gravity
Micarel Oil
Neutralization 0

Conductivity
Contamination 5-10

10-25
25-50
50-100

>100

Xvol (maz 0.20X)
(mia 1.13)
X(maz 4.0)
mg KOH/gm (max 0.20)
umho/cm (max 1E-3)
(max 24,000)
(maz 5,360)
(max 780)
(maz 110)
(max 11)

Zvol (max 0.20X)
(min 1.13)

X(max 4.0X)
mgKOH/gm (max 0.20)
umho/cm (max 1E-3)

(max 24,000)
(max 5,360)
(max 780)
(max 110)
(maz 11)

Z vol (max 0.20Z)
(min 1.13)

Z (max 4.0Z)
mgKOH/gm (max 0.20)
gmho/cm (maz 1E-3)

(max 24,000)
(max 5,360)
(max 780)
(max 110)
(max 11)

COMMENTS: DhTE Quarterly Samples were shipped to Stauffer:

Supervisor

Stauffer Results Reviewed:

N2<SP-17 -5 September 1986
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PIGURE 2-M

NINE MILE POINT NUCLEAR STATION - UNIT 2

DIESEL LUBE OIL ANALYSIS

2EGS>EG1
(West)

DhTE:

SSS Permission
CSO Notification

API Gravity:
Viscosity:
Water & Sediment:

2EGSeEG2

(HPCS)

cSt 8 40'C
I Vol

DATE:

SSS Permission
CSO Notification

API Gravity:
Viscosity:
Water 6 Sediment:

2EGS*EG3
(Center)

cSt 8 40'.C
iX Vol

DATE:

SSS Permission
CSO Notification

hPI Gravity:
Viscosityo
Water 4 Sediment:

cSt 8 40'C
X Vol

COMMENTS:

Date Mobil Samples Shipped:

/ / Diesel fuel smell was not present in lube oil.

Technician:

Mobil Results httached.

Supervisor Review of Mobil Results:

Supervisor:

N2-CSP-17 -6 September 1986
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FIGURE 3-Q
NINE MILE POINT NUCLEAR STATION - UNIT 2

LUB OI ANALY

(Pg 1 of 1)

TURBINE OPERATING OIL

Contamina tion

SSS Permission
CSO Notification

SAMPLE DATE:
51ze um 0/100al
5-10
10-25
25-50
50-100
100-250
)250

Liai t
32,000
10,700
1,510

225
21

0

Viscosity at 100'P
Mobil Sample Shipped?

cS t(29. 6-36. 3)

REACTOR PEEDWATER PUMP OIL

SSS Peraission
CSO Notification

2PWS-Plh
2FWS-P1B
2FWS-PlC

SAMPLE DATE MOBIL SAMPLE SHIPPED ?

COMMENTS:

TECHNICIAN: SUPERVISOR:

N2-CSP-17 -7 Septetiber 1986
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FIGURE 4

I
4
~ j

NINE NILE POINT NUCLEgL STATION " UNIT 2

Sample Point t Dat»:

Neutralisation Number:

Speci|!ic Gravity:

Viscosity!

ag KOH/al

825'C

csT 825'C

Neo Fluid

0. 2 max

0.985-1 F 000

95-100

Comments:

Technician'. Supervisor'.

Doe Analysis Results Reviev

Date Sample Shipped:

Results Reviev Comment:

Supervisor

N2-CSP-17 -8 September 1986
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APPENDIX A

HYDRAULIC OIL SAMPLING

A.1.0 PURPOSE

To provide directions for sampling EHC fluid from the Turbine and

Reactor Recirculation Control System A and B loops.

A.2.0

A.2. 1

E UIPMENT AND REAGENTS

Sample bottle. Made of glass, polyethylene or polypropylene. Clean
bottles by mashing with free rinsing detergent followed by triple
rinsing,with filtered isoproplyl alcohol then hezane. Allo+ to drip
dry, then cap.

A.2.2

AP2.3

A.2.4

A.2.5

Surge gloves or equivalent.

Saran Wrap.

Poly bucket (for collecting purge).

Kimvipes or equivalent.

A.3.0

A.3.1

A.3+2

A.3.3

PROCEDURE

Notify the SSS that you are about to sample the EHC systems.

Wipe the sample valve clean vith lint free paper.

Open the sample valve and purge about 1POOOml into a bucket.

NOTE: On the 2RCS units, use sample valve from operating sub loop
(pump running). Record sample valve chosen (right or left).

A.3.4 Fill the sample bottle from the flowing stream.

NOTE: Do not 1st the bottle touch the valve.

A.3.5

A.3.6

Remove bottle from stream, close sample valve, place a double layer
of clean saran vrap over bottles mouth and cap.

Label bottle appropriately.

N2&SP-17 -9 September 1986
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APPENDXX 8

MATER CONTENT OP OILS

B.1.0

To provide directions for the analysis of oils to determine water
content ia the raage of 0.01 to 0.50X by volume.

B,2.0

B ~ 2 ~ 1

B.2.2

B.2.3

B.2.4

B.2.5

B.2.6

E UIPMENT AND REAGENTS

Karl 'ischer titrimeter such as the Ericsea model Ag-100 or
cquivaleat.

Glassware; all glassware shall be dry. Mash glassware ia hot water,
rinse throughly with isopropyl alcohol and air dry.

Syringe, 50al volume, glass.

Graduated Cyliader, 100al.

Titration Burette, 50ml.
t

Karl Pischer Titrant> (5mg/L) obtained from Ericsea Instrumeats.
Catalog number 14-05 or equivalent. Oae year expiratioa.

B.2. 7

B.2.8

B,2.9

Karl Pischer Solvent, obtained from Ericsen Instruments. Catalog
number 15-90 or equivalent. Oae year ezpiratioa.

Isopropyl Alcohol.

Thermometer, ASTI 5 or equivaleat.

B.3.0

B.3.1

PROCEDURE

Sct up the Karl Piachcr Titrimeter.

B.3.2 Riaae the buret with KP Titrant.

B.3.3 Clean the reaction vessel according to B.2.2.

B.3.4 Measure 50ml KP Solvent iato reaction vessel.

B.3.5 Place stirring bar ia reaction vessel.

N2-CSP-17 -10 September 1986
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APPENDIX B (Cone. )

B.3.6 httach reaction vessel to Titrimeter.

B.3.7 Prey re Titrimeter electrode, delivery tubes, stirrer and polariting
current (5 ma).

NOTE: Clean the electrodes when necessary, as indicated by
instability or loss of sensitivity, as follows: Immerse
the electrodes in a sulfuric acid&ichromate cleaning
solution; rinse thoroughly with tap water. Rinse
thoroughly in demin. water and then in alcohol. When not
in use, keep the electrodes immersed in (clean) solvent.

B.3.8

B.3. 9

Titrate with KP Titrant until a constant end point is 'reached. (This
preMries reaction vessel and solvent.)

Weigh 50gm of sample.

B.3.9.1 Shake sample container thoroughly.

B.3.9.2 Weigh sample container on a balance.

B.3 '.3 Adjust weights to a value 50 grams lighter.

B.3.9.4 Using the 50cc syringe (cleaned according to Section B.2.2) remove 50
grams of sample from container.

B.3.10 Place 50gm of sample i,n reaction vessel.

B.3.11 Titrate sample with KP Titrant (5 mg/L).

B.3.12 Divide volume (ml) of Titrant used by 100,to obtain percent water of
sample.

NOTE: This assumes 5mg/L Titrant,and 50gm of sample.

B.3.13 Record percent water content.

N2<SP-17 -11 September 1986
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APPENDIX C

NEUTER@,IZATION NUMBER

D.I.D PDEPDSE

To provide directions for the determination of the neutralixation
number of oils.

C.2.0

C.2.1

C.2.2

C.2.3

C.2.4

C.2.5

C.2.6

E UIPMENT AND REAGENTS

t

Ti.trating Solution, 0.1N Potassium Hydroxide (KOH) aqueous solution.
Prepare according to SWAP-4 or obtain from a chemical supply
warehouse. Record the normality.

Titration Solvent, 1 liter mixture of 5ml water, 500ml Toluene and
the remaining as Isopropyl alcohol.

Indicator Solution> 1 gram oi PWaptholbenxine dissolved in 100ml of
titration solvent. (This solution may be bought pre-prepared.)

Erlenmeyer PlaskP 250ml.

Titration BuretP 50ml.

Graduated Cylinder, 100ml.

C.3.0

C.3 '

C.3.2

PROCEDURE

Place 100ml of titration solvent in 250ml flask.

Add 4 to 6 drops of indicator solution. (It will change to an amber
color.)

C.3.3 Titrate slowly (drop by drop) and swirl with each addition of 0.1N
KOH.

C.3.4

C.3.5

C.3.6

C.3.7

C.3,8

C.3.9

Record the volume required as the blank. (It should be less than
0.3al.)

Weigh 20gm of sample into a clean 250ml flask. Record.

Add 100ml of titration solvent and 4 to 6 drops of indicator solution.

Swirl the flask to mix.

Titrate immediately.

Record the volume (ml) of KOH required to reach the first color
change (olive green).

N2-CSP-17 -12 September 1986
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~pZygZX C (Cont.)

Continue titrating to a deep green or blue end point vhich vill
usually appear vithin 0,2ml. Record.

i«h«olume recorded in step C.3.10 is more than'0.3ml greater than
the volume of step C.3.9 then use the volume of step C.3.9 for
calculations, othervi.se uae the volume recorded in step C.3.10.

Calculate neutralization number; i.e., mgm KOH per gram o f fluid
sample, from

56N (ml KOH sam le - ml KOH blank)
gram veight of fluid sample

vhete N ~ normality of KOH

N2"CSP-17 -13 September 1986
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APPENDIX D

SPECIFIC GRAVITY

D. 1. 0 PURROSE

To provide directions for the determination of the specific gravity
and mineral oil content of Fryquel EHC fluid. Specific gravity only
for other fluids.

D.2.0

D.2.1

D.2.2

D.2.3

E UIPMENT AND REAGENTS

I

Hydrometer, specific gravity 1.120 to 1.190. 325mm long for fryquel,
0.940 to 1.010 for Dow 510.

Ungraduated Cylinder, 300ml, 38 z 325mm.

Thermometer, ASTM 5 or equivalent.

D.3.0I
D.3 ~ 1

D.3.2

D.3.3

PROCEDURE ~pl
go~ s p

Adjust temperature of sample using water bath or equivalent to 60'P.
L

Fill cylinder with sample.

Place hydrometer in cylinder.

NOTE: Take care to not allow hydrometer to drop to a level lower
than that supported by the buoyant force.

D.3.4 Read the specific gravity scale and record.

NOTE: Level is that indicated by the bulk of the fluid .
Disregard any local level disturbances caused by meniscus
effects.

D.3.5 Calculate percent mineral oil of fryquel using the following formula:

X Mineral Oil < 417 (1.14 - Specific Gravity)

NOTB! Formula was derived assuming Pryquel EHC specific gravity
of 1.14 and mineral oil specific gravity of 0.90 as a worse
case.

N2-CSP-17 -14 September 1986
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CONDUCTIVITY OF OIL

E.1. 0 PURPOSE

To provide direction for the determination of the conductivity of oil,

E.2.0

E.2.1

E UIPMENT AD RZhCENTS

Conductivity Cell with
'temperature compensatoro
construction only.

a constant of 0.001cm 1 without a
Glassp metal and teflon material of

NOTE: Some plastics are degraded by EHC Fluid most notably PVC.

E.2.2 hcetone.

E.3.0

E.3.1

E.3.2

E+3 ~ 3

E.3.4

Rinse the cell with acetone, slim to dry.

Immerse the cell into a container of the sample fluid.
hgitate the cell to dislodge any air bubbles trapped within the cell
plates.

Obtain a conductivity reading using the meter and record.

NOTE: Do not use any temperature compensation and ascertain that
the conductivity reading is unaffected by further agitation
of the cell.

N2-CSP-17 -15 September 1986
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APPENDIX F

MAIN TURBINE 6 FEEDVATER PUMP LUBE OIL SAMPLING

F.1.0 PU030SE

.To provide directions for the sampling the Main Turbine and Reactor
Feed@ster Pump lube oil at Unit 2.

P.2.0

P.2. 1

PE 2 '

PRECAUTIONS

Notify Control Room operators prior to sampling.
II

Obtain appropriate RWP.

P.3.0

F.3.1

P.3o2

MAIN TURBINE LUBE OIL

Sample point is on front standard, TB 306.

Close operating oil" valvi.
Remove corresponding Allen wrench type drain.

P.3.3 Attach nipple and sampling spout to plug.

P.3.4 Open valve slightly.

P.3.5 Allow sufficient purge.

F.3.6

F.3.7

F.3.8

Collect sample.

Close valve and replace plug.

Open valve.

F.4.0 FEENATER PUMP LUBE OIL

Sample point is north side of respective feedvater pumps, TB 250.

P.4.1 Close the drain valve on 2FWL-PI19.

NOTE: Valve should already be closed.

F.4.2 Remove end cap.

NOTE: Observe Precaution 3.3

P.4.3 Open valve slightly.
F.4.4

F.4.5

F.4o6

Aller sufficient purge.

Collect sample.

Close valve and replace plug.

N2&SP-17 -16 September 1986
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hPPENDIX G

VISCOSITY

G. l. 0 PURPOSE

To provide directions for the determination of the viscosity of
hydraulic fluid or oil. Procedure is similar to that used for'uel
oil with the exception that the tolerance limits for the test
equipment is less stringent.

G.2.0 DEFINITION

Kinematic Viscosity - a measure of the resistive flow of a fluid
under gravity, the pressure head being proportional to the density,

of the fluid; for gravity flow under a given hydrostatic head,
the pressure head of a liquid is proportional to its density, p.
For any particular viscometer, the. time of flow of a fixed volume of
fluid is directly proportional to its kinematic viscosity, v
PP/o , where n is the dynamic viscosity coefficient. The
kinematic viscosity coefficient has the dimension L /T, where L is ~

a length, and T is a time. The cgs unit of kinematic viscosity is
one centimetre squared per second and is called one stokes (symbol

't).Frequently, the centistokes (symbol cSt) is used (1 cSt
10 2 St).

G.3.0

G.3. 1

E IIVZPHEMT

Viscometcr, Cannon-Fenske routine, or equivalent.

NOTE: Use only calibrated viscometers with constants measured and
provided to the nearest 0.1X of their value. Check
calibration yearly using Cannon viscosity standards.
Result should agree to within 1.0X.

G.3.2

G.3.3

Viscometer Holder.

Viscosity Thermometer, hSTR 120 or equivalent.

G.3.4

G.3.5

It is essential that the ice point be determined monthly and that the
corrections be ad)usted to conform to the change in ice point. If
the thermometer is used less frequently, check before use. Record
deviation (ie. the amount that must be subtracted from reading to
obtain proper value).

Constant Temperature Bath, Cannon Ml-12M or equivalent.

Stopwatch with at least O.l sec increment and accurate to.within 0.5
sec over 15 min. This should be checked yearly against a standard
time signal.

N2-CSP-17 -17 September 1986
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G.4.0

G.4.1

G.4e2

hacertain that the ice point of the thermometer has been determined
within the Iast month, and the corrections if any applied. Double
check thermometer against a NBS traceable thermometer.

Maintain the bath at 40'C and within 0.1'C over the length of the
viscometers. Check that the lid of the bath is level, using a level.

G.4.3 Select a clean dry, calibrated viscoaeter.

G.4.4

G.4.5

G.4. 6

Charge the viscometer in accordance with vendors directions.

Allow the charged viscometer to come to thermal equilibrium (30 mid.).

Use suction or pressure to adjust the head level to a position about
5 ma ahead of the first timing mark.

G.4o7 With the sample freely flowing, measure, to within 0.2 sec, the time"
required for the meniscus to pass from the first timing mark to the
seconds

NOTE: Never add or withdraw a viscometer while any
other'iscometeris in use for measuring a flow time.

G.4.8

G.4.9

Repeat step G.4.6 and G.4.7.

If two measurements agree to within 2X, use the average for
calculating the viscosity. If agreement is not obtained, reject the
results.

G.4.10 Calculate the kinematic viscosity, v, from the measured flow time, t,
and the instrument constant, C, by means of the following equation:

v~Ct
where:

v ~ kinematic viscosity, cSt,
C ~ calibration constant of the viscometer, cSt/s, andt ~ flow time, ~ .

G.4.11 Report the results rounded to the nearest 0.01 cSt.

N2<SP-17 -18 September 1986
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~pZNDXX H

VhTER hg) SEDIMENT

To provide directions for the determination of the eater and sediment
content of lubricating oils.

H.2.0 E UIPMENT hND REAGENTS

8.2.1 Centrifuge

H.2.2 Cone-shaped centrifuge tubes (4) > Kimble 45240 or equivalent.

8.2.3 Mater bath maintained at 49' 1'C,(120' 2'F).

H.2.4 Toluene, eater saturated, Certified ACS

NOTE! Upon opening a neo 1 liter bottle of Toluene, add 2 al
distilled eater and shake sell. Aller 24 hours fot ~

settling. Pour solution into 1 liter separatory funnel and
eztract the nter phase to waste. Refill the reagent

'ottlewith the eater saturated, toluene and label bottle
eater saturated

H.3.0 PROCEDURE

H.3.1 Pill each of two centrifuge tubes to the 5~ mark with solvent;
then immediately pour the vellmhaken sample directly from the sample
container into the centrifuge tubes until the total volume in each
tube is 100 ml. Read the top of the meniscus at both the 50 and100~ marks. Stopper the tubes tightly and shake vigorously until
the contents are thoroughly mixed. Loosen the stoppers and immerse
the tubes to the 100~ mark for 10 min in the bath maintained at 120
y 2op (49' C) ~

H.3.2

H.3 '

Invert the tubes to assure that the oil and the solvent are uniformly
aized and shake cautiously.

Place the tubes in trunnion cups on opposite sides of the centrifuge
to establish a balanced condition, and awhirl 10 min at 1470 rpa (70'on centrifuge dial).

N2&SP-17 -19 September 1986
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~pggggg 8 (CONT.)

H,3 ' Remove the tubes from the centrifuge. Read and record the combined
voluse of water and sediment at the bottom of each tube, Estimate to
the nearest 0.025 ml. Return the tubes without agitation to the
centrifuge and whirl for 10 min at the same rate. Repeat this
operation 'until the combined volume ot water and sediment remains
constant for two consecutive readings. In general, not more than two
whirlings are required.

H.3.5 Record the, final volume of water and sediment in each tube and report
the sum of these two readings as the percentage of water and sediment.

H.3.6 Clean centrifuge tubes with a naphtha solvent or equivalent.

N2&SP-17 -20 September 1986
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ATTACHMENT 2

MSIV Oil Chemistry Results

from Analysis of December 12, 1986





ATTACHMENT 3

Identified problems with Hydraulic Oil Quality

at Nine Mile Point Unit 2:

1) Recent allegation

2) Problem Report 3345

3) Other Identified Items
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ROM A. S. Kovac

QlP File

L~$

V NIAGARA
LJ MOMAWK

OISTRICT Nine Mile Point
Letter No QlP 86 215

OATE
December 22, 1986 FILE COOE QUA-2

SU>>ECT QlP Summary Report of Former SWEC

Employee's Concern to NRC

Per d1scuss1on with J. A. Perry, W1ll1am Cook, NRC Sen1or Resident
Inspector, has been prov1ded an informat1onal copy of the attached, "Summary
of Former SWEC Employee's Concern to NRC Rece1ved V1a NYS PSC", (reference QlP
Concerns 86-00127A, 8, It. C).

ASKlm]b
Attachment
xc: J. P. Beratta

W. J. Donlon
T. E. Lempges
C. V. Hangan
T; J. Perkins
J. A. Perry
A. F. Zalln1ck

A. S. ovac
Qua11ty F1rst Program Manager
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Oecember 18, 1986

SUMMARY OF FORMER SWEC EMPLOYEE'S CONCERN TO

NRC RECEIVED VIA NYS PSC

Oescr1 tion of Concern

A copy of the letter to the NRC stat1ng a former employee's concern was

rece1ved Oecember 08, 1986 from the Nine Mile Po1nt Site Representat1ve of the
NYS Public Serv1ce Comnission. The concern addressed the following areas:

1. Mains team Isola t1on Valves (MS I Vs)
2. Paperwork
3. Tubes 1n the condenser

NMPC ual1t F1rst Invest1 at1on Results

Representat1ves of glP contacted the Concernee by telephone on Oecember 09,
1986 for add1t1onal information regard1ng the concern.

The 1nvestigat1on of the concern has been completed by glP and a su+nary of
the 1nvestigathve results 1s as follows:

1. MSIVs

Our1ng the telephone contact w1th the Concernee, he stated that his ma1n
concern was the acceptab111ty of the MSIVs.

glP's 1nvest1gation revealed the follow1ng:

. All e1ght (8) valves have successfully passed the Prelim1nary "Type C"
Leak Rate Test1ng.

. NMPC has comnitted to perform Confirmatory Type C Leak Test1ng after
completion of the 100 hour warranty run.

. The Hydraul1c Fluid (510-100) was controlled by Adm1n1strat1ve Procedure
AP-7.1 "Procedure for Control of the Use of Transfer of Organ1c Mater1al".

. NMPC 0A ident1fied on Nonconformance Report No. 2-86-0067 a problem w1th
the Hydrau11c Flu1d be1ng utilized beyond 1ts Shelf Life 11m1tat1on. Th1s
nonconformance was d1spos1tioned "use-as-1s" as a result of a chem1cal
analys1s performed on 09/ll/86.

. The 011 F11trat1on requ1rements were addressed on BOCR M10038 and
determ1ned that the installed 40 m1cron f11ter was adequate for the usage.

. Samples of the Hydrau11c Flu1d 1n each of the e1ght (8) Actuators was
taken on 12/12/86 and a chem1cal analysis determined that the flu1d was
proper and acceptable per the Manufacturer's (Dow-Corning) specification.
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. The Actuators, although class1f1ed CAT II were subJected to inspection by
QC and overview surveillance by QA.

2. ~Pa erwork

The concern w1th the accuracy of paperwork was di scussed wi th the
Concernee; who, since he had prev1ously 1dent1fied to QlP a torque
spec1f1cat1on error of vendor manual orig1n, felt that there may be
add1t1onal errors in plant documentat1on. The plant program of document
review, both prior to and after completion of work act1v1t1es, was
expla1ned to the Concernee and he requested no further investigation on
th1s 1tem.

3. Tubes 1n the Condenser

The concern w1th the acceptab111ty of condenser tubes had been previously
received and 1nvestigated by NMPC 1n the summer of. 1985. A v1sual
1nspect1on of the 1nstalled tubes, referred to 1n the report of that
1nvest1gat1on, found the tubes acceptable. The condenser had also passed
hydrostat1c leak tests (reference Inspect1on Report No. M4022812). The
invest1gat1on found no problems w1th the condenser.

Conc 1 us i on

NMPC has committed to and 1s implement1ng a program that assures the
prevent1on of those areas of concern regard1ng the MSIVs. No evidence has
been found to val1date the concern areas of the MSIVs, paperwork or condenser
tubes.

NMPC QlP representat1ves contacted the Concernee by telephone on Oecember 18,
1986, and prov1ded h1m w1th a verbal suneary of the 1nvest1gat1on and the
conclus1on. The Concernee 1nd1cated he was now sat1sf1ed.
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NINE HILh. PDIN'1 NUCLEAR SYATIOt - UNI1

~W 5 IO ~ FLUID SURVElL4\HCL.
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REPORT NO.

PERSONNEL CONTACTED:

A. A Aors

. P/c DdRn1d

5c{'MRS>o C WierS

FOLLOW-UP REOUIRED PggAREO 8Y:

YES Ng

ATE APP

PROPOSED CORRECTIVE ACTION AND COMMITTED COMPLETION DATE:

ACCr-87XMCu ~rA r d ~r0 J ~r0 . A<>o ~t-o~red~Q
JR JJ rJcuing BFrr~r7ro~ d~ FCF nH /~8 O'JYi 4(< F ere- urf

dr Kr0 W~rh
SPY+>K~ Z a'aaM44' MONG %'r wrw u c M'oU

u' Ro c N4 -C~r -/7 WA nMF ~AYB dad
CORRECTI VE ACTION VERIFIC~AION P ESCALATION:

FRrr=r &7rd Er OPF~>a~ ); SV
'

s.ups ~ ~ P Sd FdlfFJ7J

CE.WTAW~ MJfFRrJl JE dJE'. 7ÃW JEEJ 3 R4c(rC ~ard . 5 ~~C J~P< Fd

CCFPrAJ CK CA,'rJ FRY m 3/Wf C o~ DZ3 Cg C4~~S ACJ 0 SW J

7 F FZ.Cr 4 Hr~r'r u J/: C mid 7O' J A'lrOr J

ccr+782t(r r+Wr C E~ri~aÃrrLr rr du 8 r AB C

FJ/OPIF Eu 27 o r 8 EJ'~~~S ou ~-r'~ A u3 g7
Hd rAC" C.a 7rd~ SX7rl'FAC7 c.o~ >'~ ~<

'I

2 kY l6 . ERJHh

JecuF . c7 -~ &i~ +r r~

d~~~ 2~~ r' rv rr~~m (y

CAR/NCR 1iV 1 TlATED: A'omE

CamEnTS:

TREND CODE:

F P //
APPROVEO 8

3 z~ 4,

Alt,
Lt-ZZ-M.

8/.LNC-4 C 2,EZS6 Z>OeT mRW
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Q T NIAGARA'„,.„'": 8 U RVRILLANCE REPORTeau~~-" CONTINUATION SHKET

~PZ~RbA 77d MS'~w~uxQ

PAGf QF ~
Resow'o. ~< 0r

2 OuW ~~r c c.. g~6M . SVZ/ uar3~3 3 r'2 7d 7

J4'r K 5'H3 cc/r 8 lgggO md-'y C ~ds'i PI/~ 8 80780 . ~i i c i' 8 1~7<7 siPuir~
/er'. 6WWK. Og/ '/~~c~r C

meek . &f'.&~M~OO/ AHP W07 ~~Aim wy Acur~i7FA

rf7 ~ 0 9H D dm

u'c F-~ran . 8E ~~)~ 7 ~
J'J

8 S O ~r 7&0467 ru'Cad r OX+rr~6'y
crP78~w in zA ed r zcuih . 8<6 ~i& huis
6 CWA' r'Ds- /<r'r8 r

rM&dKmwd

ud'/& 4F~C W mr~C 3, Sgn 6 <~rr~v
wJ du~~ ~ C. V~9.

c oAbr.v'6

r7- uFRSr'0&

w~rcw Buaer ~~~ ~a A'4- C~+ -IT Ay u<r C A~h
/r

D3A?r mG'~/b j dA'UWr 2 - ~ P<o~uw~ z AlrAP o
I

c ur reed 0 C 0 ANCE CKr r <6'O'J 3 Q I
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c
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CONTINUATION SHKET >AGE&OF

REPORT HO.
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Wl

'NG" CORPORATION, t1lDLAND HZCHXGAN 48640 TELEPHONE, 517-496-4000

cEFfvxrxccvx: or c,w*Lvsxs AffAOHMENf4~
PRODUCT: DOW CORNING(R) 5$ 0 Fl UXD 1 ee

PAGE OF
—

~EPORT 0 W-8<-/Ov'><
LOT NUHBER: AE055137 QUANTITY: .0 X 440 LB. DATE OF SHIPMENT: 09/fi/85

BRUENING BEARINGS, INC.
ATTN: ROGER PFOHHAN
525 ERIE BLVD. WEST
SYRACUSE, NY $ ,>201

CUSTOHER PURCHASE ORDER NUilBER
SN2552'.BDX/AUTH 4 H5-92372.>

CUSTOMER SPECIFICATION NUHBER
NONE

DQiu CORNING INVOICE NU>~BE:":
FB3482290'i

REVIZIOiN

TEST DESCRIPTION

eeO': A SPECIFIC GRAVXTYHYDROiiETER

AiNALYSXS UNITS

.992

SPECXFXCATXOti

0. 9'85<) — l'. 000 i

Oe 0'.
6'004

«EFRACTI VE INDEX,
VXSC'"SXTY

3 .4258
5'7. 7

$ .42()6 — 1.4>66
r

()05
'35 1

COLOR, APHA
ACID NUHBE;i

.)0.
. 8828

58 * HAXXi",UYi
, e2 l'iA".XSU"'i

+SHELF LXFE = 9-16-86

*EXPZBATIQN DATE = 9-16-86

4.

THIS XS ro CFRtIFY THAT THE ABOVE DESIGiNA1ED iSATER- -" HAS BEEN TESTFD f-ND
XD COHPLY WITH LISTED SPECIFICATIONS < WXTH THE I XSTED EXCEPTIONS) WHEN

SU(-'PLIED XN THE ORIGINAL CONTATNER. THE MA'RIAL Ih SUBJECT TQ THE
ITIQNS L STED ON'HE DOW CQRNXNG INVOICE. THE ABGVE I 7 A COPY OF
~HATXON ON FILE. THE I OT ACCEPTANCE DATA ARE AVAILABLE I=OR EXAHlNA'i'XQN.

REVIEWED BY: 'URA K. SINGER DATE: 89/$ 7/85 PAGE
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P0gal 112 2 A 0240 66%1%13

Andrew Ross

John Or 1 ando

. „~y'ANALCORRESPONDENCE T NIAGARA
O MOHAWK

DISTRICT N ine Mi le Point

DATE Apr i 1 2, 1986 FILE CODE NMP — I 5744

SUBJECT Unit 2 MS IV - Dow Corn jng /'

ATTACHMENT ¹ + X
PAGE / OP

REPORT, ¹ Sit-//s-/oisin

Surveillance Procedure N2-CSP-I7 (Hydraulic and Lubrication Oil
Chemical Surveillance at NMP Unit 2) to include the hydraulic
fluid in the MSIV's. Specifically, directions will be given for
measuring the viscosity, specific gravity, neutralization number

and water content, Acceptance criteria will be:

Viscosity cSt at 40'c=95-l05

Specific Gravity at 25'c=0.985-I.000

Neutralization Number (BCP) <0.02

Water Content (Xvol)~<0.2

which is in accordance with Dow Corning manufacturing specifica-
tions. We will sample and analyze the fluid as requested by

maintenance during outages. Sampling will not occur during
operation due to the high temperatures and radiation levels
around the MSIV's. Formal approval of this procedure is not

likely unt il a fter fuel load.

AR:aal

cc: J. N. Due 1 1

E.W. Leach
File

HllCAIANy>~g

Q:
(

APR .) )gst-,
I

')PI
I

EWART,'/(g gQ f + Itp~ i
p
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IUNVNILLASCe aa~4N~
: ~P PABE~ OP~

4 SECTlNI/SUP:
PF44 Jz REPORT KO.

RESPOIS IBLE ORGAllllAT1OII:
Fm/Z

SUSJECT: 7F OF QP PROV $ @gag

OATE: -i~ I6

F~/ M ~V curd m
X'/J'gCg.1ST

a0" 4T. 8 TITLE
0I P-3.0 ~g. g Bgcr

COYIN(IO 00CQElJS
r Ot- ~F.

SCHEOULEO: YES 0 KO j5
OBSERVATIOKS:

KUCLEAR SAFETY RELATED:

DIES

0 lg JB 1OCPR50 APP. I CRlTERlA:

0/9 d~ 3dcu'd~/I//~g 5/g
c7uw

v J &44cF~f~
/u~h ~ 4Am

u JXb

c. use p

/Z
oCCB /VL-C / -/7J'~ P

du'W

W ~.~W uv uc/
OOOO t<OIS:/ E' a~ i)~/arrl'

Fu 6 SdbMC d rLrh ~ a d& f Cg8

~w b
J r ~OAK d&

7&~4/'d~

p'-Q, 0

Cr

Cdmi /J d/L/

M~~//7< pw mommy
de ur/E'm

Ob(7

P dCPD ~ SiF gg r/CH'< 2 8 /CZ W AC.Yl&Z M

114.8.6 F 85
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PERSONEL CONTACTEG:

SVRVIILLAKCCRCPORT
CONTlNVATl4N IHtIT >AGE OF

REPORT NO. S 8~ 4'<

FOLLOM-UP REQUIRED PREPARED BY:

YES

DATE -zH'ATE
PROPOSEO CORRECTIVE ACTIN ANO COOIITTEO COPLETIN DATE:

VHRi/DM F'ityiJ'z qc~~~ /<o~8

CORRECTIVE ACTIN VERIFICATIN OR ESCALATIN:

CARINCR INITlATEO:

PREPARED BY: DATE:

TREND CODE:

APPROVED BY: DATE';

CaleENTS:

~ ~ ~ ~
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CAFE
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u v Ni~a;~ S VR VmILLAMt 5
RAPPORT

AuM~NC~'ONTINUATIONSHRIFT PAGE OF ~
REPORT HO.
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EKPENOEO SHELF LIFE REOROER FORM

Spare Parts Oescription: I

Spec. No.:

MRR:

Shelf Life Expiration Oate:

Oocumentation Requirements:

Oate:

[t.l . t)f parts Number: S Q

Q.A. Cat.:

Purchase Order;

Originator:

Oisposition of Material:

Requa 1 i fy:

Return to Vendor:

Scrap:

Reorder FPR No.:

FPO No.:

Evaluator:

Remarks:

Oate:

Expected Oelivery Oate:

Date:

~at'<~ SEP 4 6 ~986
>."-™>"'-'TTACHMENT

4P

PAGE / OF

REPORT 0 W-~< ~0~+-'.
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NINE Hll.l; luIN1 r'U~:LG8 SThTION - UNI1'

'h'll'l l' htrALYS IS REPOR1

S hMPLED 5 Y STEM

SAHPLE DATE: q(ig g(

/7J5 lg 0 J SAHPLED POINT:

TIME: 00

SAHPLED gY;

SAHPLE PON I"IIOI;: g;O g gP~~//u Th 1- EX'3:

PARAMETERS

ANAJ.Y'L.ED VALUl
ACCEPTA4l.l

l Ix;11
PROCEDURE

USEG

ANALYS1S

DATE. i
T.E Q>N1 CIPV

q7NG.4am '/5-«5 ~~ .~4Q~M.
g)~I/ Oj, J P EI,Ogpu ~~ A'OAI~/,gP ~gIrnu m 4'P<6P l7

5+~PC IOAIu O.99k CIST
~a( (

I

REVIEWED DY:

DATE:

COMMENT:

-(5-PQ

ATTACHMENT @

PAGE I OF

REPORT y Z -6'S-/o~V~
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NlAGARA MOHAWK POQER CORPORATlON

1)NE tllLE l'01M'f

Ulled

02

PROBLEM REPORT

4 bpg

t COULNCXf ONC

,F. aLOImreaK. hhFG
VALV~r ~ax~

6'OP'l OP fA IZ R

MC~ HYV4h-C)
4. COULtlCIT SOOCR 5. IT5TCII I4OCR~WJAV1A- J ~ Dbl

5 ~ OCFCCCSOC5

~ . JMTCWl
5 ~ OLOCLFI I&

Ii. 5T1TUC

CUOU 0 eaeW.

""~LFTLa7laV HVnaAuela F'~u.l n urm FZa- TH%- M,Eau S uaS ~
ggfLr= Li-F S avis~ XXWinZr I - )Saw. (ere Vf e SZ- isaac rOrV
a XACSe) Fuji 5 I r oov tn~>tu c S tO - I OO

IO. IITO OCCCOL ~ Tl

HVQ R AULZ Z, F LLCX'4 4HKL I' FZ.

lfa ccNOcxla $0lUfla fIILr gg~ g g P y g H qL P g)~ P

5~ + gaul ~ k ~ prov La. ravo I 4 m.Cuuh
I5 FCOCCOC OQSIC CCO'0

ftCCItf TCC

tl ~ 'TI LSCfMMTC

I ~ . OCAULOO OQUOC5 CCO'0

fCO

tOo 5TCTCII CflfUO
~CC~ CCL CHOCO tVCNCOOICO

Ca08 tt C

fCO TC5

ttl aOL OLVTNLTL~~S

~ /year,.l: Ci.,'d AIBA lee ASM r'S.. WAX)aM palm
A~I l'~'4 4r n ~ PuIJ, 544'jC Ail biT~
tb F/>%7(4,;z qdh~m a,[( deuTL In ~T«I~Iud

CI CtU 00 LLt IttLLCAKCl

te. iso aolmapOotc

'tO ~ LN MOCI

UTLa ear LOLFICT I raf occaroorc

TC

tte 5tkkf

50. tOf ILib OctTIOL.C FCO

I
Itc
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.etC 2A NM ~ EAM

je <<

i'~~W '

E(.EC h(CAL-
R EPORT Mjc).ANtci.

STR~Tvh A

EMe Storw

AESOP)t

M SCE i~ j=

AE"
ttc / gy

~ ~

A %EN 04 AC

Oc

~ 0 NO

"r/

e veied Ev

$III Q(t I~f
I

Se etc i 't<mtte ~~ -< I
foe e v> it ttecfs~

~ I~ A swg ~ AO Nv I ( f sd S I QfflQAI 'Ae get—eeet et etete

<di 0 it)ttteht , Ql>geh/ Oetttege

I
A(toeieh t

ll I Qettteye IO tte CO<ieeted Ia I QS Q 0 NO I QEI

F Ae~r V g

tOENTI ATION (IO) I t CORRE AT'Ll)TEM Ii%0) ) CL EAH ESS IWO) I 'STQRAQ

='U .NIA U C3N/A I ClU t N/A )tw2$ )

VEL QA CATEQQRY':1 ~2A
PQA OOC(JMENT (Oat) V ENDO DOCUMENT )004) I Sf ECIAL $)II~ 'G INSTR S (004) 0!MEHS S (W(2EI } VEN

:S U IA' C3NIA I S' A . u NIAl

f 0.
ITEM

auasnw
~

mrs

COVERS!SEA(.$ IM22) RQE:DESICCANT (M02)

S ~ U ! —S ~U A
WEI 0 lthjf (WIOI NISH%LINT (W171

S (~U ~S ~U A

OESCR(f TIQH $TQRAQE
LOCATIO)

COATING)>RESEhvAT IM)2)! I.L)jh(CANT(O(g(Moe) ! E $)2j~cT(QN
23S( 'U /A S U t:S ( U

$ )I)fMEHTIW2I) hjcjlfTMEGGAh ITI
Hu C:NIA l
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S WU I C:IS

~; ~

REMAh)(S
1

SL% E a
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NJNk, HJ J.l''VJJ"I Nl»(.LIAR STATION " UNll 2

SAH I'l.l < AJJAI.YSIS REPORT

SAHPLED SYSTEH:

SAHPLE DATE: tlat( g

mary o'1 SAHPLED POIHT:

T IPIE: ~400

> ANl'LE»li» t IiDl': P~ Q Q~p».//(~
i/

I'AkAt"sLlIi.'
J AJ.Yc',EL 'iALL I

A<.(.t,l'1A.'.( !

I I'Ji
I'RU(,EDbl'

USEf

AiiALYSI 5

I)ATE /
T LLIih 1L I i'i

q7@~ 5l.g~~ 9$ ->oS~~C

g.~Q ~Kcd/q,~» ~vie u ~

G 99(. Cgc r <'~~-~<™

t ~ «p '"~Can,, ~~5/9/.

REVIEWED BY:
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INTEf>8AL,CORRES~~I"'"
~"'ORM

112 2 1 02M Gb is 0)3

FROM W. R. Yaeger

J. C. Shepherd~ ~

H
T NIAGARA
V lNWAV/K

DlsTRIGT Nine Mile Point Unit ¹2

DATE <g Pt ~~ g4 I g~ FILE CODE

SUBJECT NCR's

Attached please find the following dispositioned NCR's:

NCR ¹ 2- 8( - C647

NCR ¹

NCR ¹

NCR ¹

NCR ¹

NCR ¹

NCR ¹

WRY/KDW/lmn
(1753E)

Attachment

xc: K. D. Ward (w/o attach.)
K. Kriven (w/attach.)
NMPC Project File (w/attach.)
W. A. Hansen

,.OR1 Mg@S;"(M'lh'yjae.H g

/8 8-
W. R. Yaeger

Mgr. Project Engineering
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NM
Stop Mork Order issued
0 yes 3m No
Nuaber:

NONCOM IIANCK RKPORT NCR Number
mad~ ~c Z-~~ gag

SAr~~ ~CAFFE~ Page~of ~Hr>wu.wc On it rtjo7 ~

I tee Oescri ptfon:

trl520'ry~u~c r~i~ (Bo~ 8/g r.~~~<)
ltd fdentf ffcatfon Number:

g4cg~ ~5 YZS
Nuclear Safety Related

0 Yes H No

AS% Class

l tee Location:

j9zcryjzPcb s .7~re:Bg y

Contractor/Supplier:

9oM DwM/~c .Co<+,
P.O./Spec. Number 5 Rev.:

F:P.O. O'W-ZV ///~c ~ P -203'll Fu. /
Ormfntf Number 5 Res.t

System: P7g~& 5

plAia 5rrgrn Zgp~vyp~ QAuteg (mS~ j)
Tag Ntaaber[s): lnftfator:

Pf 0 ~ DIt~ r-f8 b'6

Potentially Reportable:

0 Ves ~No Reference Nuaber.

fvilaatH by~~~~'~
Sfyoture Oa te

Response Oue Oate:-w~- 54

Ql Requf recent Vfolatlon

Qyp~g (y ~ p-~]Q ASS'k'~Fbi
EXp'MAW>~ 3g~ OP rr- lK I6,
3g ac~ +~ ~+ dp~ggr~g gA/

~p
rrzZ ~sr- ~<6'~7. 9-1

FCv,d~ ug.~ (~+ Za CJ ) -rs c><~
///,M +gag P~ it~ q g trad Psd<l i o ~
57a 7 ~s' 0 g . ~ g > y'

z
Requirement
Locatfon

QRTlrlCA7F OF

Arrgc.vs'mmmru~
t

3
Preventive Action
Required (Y/N)

Trend Code:

9;DH '77

q(~(8I,

i
Ol

sposhy

tfon'M-

AS -15

thC AQs54 L
KVSrsA~tioA~

4EE ~'E
R c~vQ.

mar
elmf

5

Reinspection
Required (Y/N)

Approval Si tures ~ Olsposl tfons: Use- As-ls, Repair ~ Reer% ~ Scrap or Return to Supplier Target Completion Date:

qualfty Assurance Authorized Nuclear Inspector

ispositfon Verification Results:

Q6

Signature.

Reinspection Results:

Oate

Closed by:

Signature Oate
126-11.13.85
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NONCONFORMANCE REPORT
CONTINUATION SIIRET

NCR Number

a.-st -o~4 7

Page Mf~
NO. COL. AMPLIFYING INFORMATION

FLV 170 1M ~u~ ~ 54%+
+<~«1-1F E ~F I-I YURT,Uu< pL.utD «<E.IU~ VH4~~

~-'<+~7 <~< ~~< Ex~~ee <h ~o alan«<»< Ze.Boa-6 e t= skwe~ T~S~ivG, AY 5i~i +MES 61ZY ~Q (1z~~~ ~~ ~ ~~4g g~~y'~~Ag~)
~+ +~~A / @UA.L,laic.h,~l~ e~ ~~i/'<

AHPK )(477(

126.1-6.19.85
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OF AH*LV-IZ PR.%4'4$ tThCHMZmT W

PRQDU)". > . Di)M;.':-HING<R) -$ 0 F' " ".::6 .7

LOT H!J)>PER. AE0553 17 QIJ'A)PETIT')'. 26

4 rTN: ROGER i=.='.:H)~AH

ER j IP s~« 's,«,> h «!i) as

>'i'RACvZc, '4Y t ~

)01'TTACRMENT;W~
PARE OP

REPORT )P Uoa x-K-oo67

Ci'Z. ~: lEt'. I- Ui« ~AS', 0 1'DE)R glj)~(~HER

1<"«" ~I

~UW C i'INIV:)~
a<h)S1!J='. ' i

~ ~ h lh P&h«

«

4

gr}g--
4

P'i h yg TY'gY» s Q)si f» R
«qp e «g p

<«<I
Q

*
~ V""E><i

i ~ '««h~,W <

J L*'~Q-> ~
'

25C

<«<I

Q )<I) ~«

93<
4t

1 ,I
*

SHEIZ LIPE a:9 1$ .-;.8$ ~

'I

«EXPIRATION DATE ~'9 'l.6 86

A)gA) ~Z S uV-

)i )g

qh ~

«<

<'

I'J VI-8

"I ~

gP, Cs.F 'AT
<I'3 ht.i «

I

'f

, ~

~
I

« Il

; ~ yii . «

I

h/ 4

i H J.Z;-.Z To CERT....'=Y THAT TAHE ABC'v")= DES ~G)N
DID CC)N)r") Y 4I!H:. ).S ) ED ZF'ECTFICATXQHZ (i!
Z'L31 i L J I s«) I) t i ')'" u)RIGTHAL CQ)<ITAI!4EiI h THE

y C<hj ~ ~ < '' Ph ~ »Hv» «W«g «'<Of<«h»q« '«'«q

:<FlJReiAT.ON ON F. L:" ..HE LOT ACCEFTAsaiC=

( ':...w" 9 3Y ~ ' L'RP~ ).
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N 1 AGARA MOHAWK POWER CORPORAT10N

ftlNE tllLE f'01NT VNlI O2
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September 8, 1986

Ms. A. Gardner
Stone & Webster Engineering Corp.
9 Mile Point Unit 2
Lycoming, NY 13093

Dear Ms. Gardner:

Attached is the Sales Specification for Dow Corning 510 Fluid 100 CST.

Also enclosed are Corporate Test Methods 0001A, 0002, 0004,'005 and
0051.

Our recommendation for extension of shelf life is to run the tests listed
on the Sales Specification and any other tests the customer may consider
essential to their specific application on a freshly taken sample.

While the shelf life of this material is 12 months, as shown on the Sales
Specification, it will probably be useful for a considerably longer time.

Shelf life is the length of time Dow Corning will guarantee a materialwill meet the requirements of the Sales Specification after it leaves our
control if the customer stores is properly. We consider extension of
shelf life of a material, which is not under our control, to be the
customers'esponsibility.

If I can be of further service, please give me a call.

Sincerely,

ack E. Weiler
Senior Quality Assurance Specialist
Quality Management Department
Mail Number 140
(517) 496-5461

JEW/eb
Enclosures

DOW CORNING CORPORATION, MIDLAND,MICHIGAN 48686-0994 TELEPHONE 517 496.4000
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corporate test method

SPECIFIC GRAVITY — H drometer S indle Readin — Uncorrected

March 1, 1973 CTM 0001A

Abstract

The specific gravity of liquids is determined using standard glass
hydrometers in a manner similar to that described in ASTM D 129&.

No corrections are applied for such factors as surface tension, varia-
tion in hydrometer dimensions, and differences in standardization and
measurement temperatures. The results may differ by as much as 0.01
from the true value. Conversion to density in various units is shown.
The determination of percent composition of binary systems is illustrat-

ed'~

Specific gravity is defined as the ratio of the mass of a given volume
of a liquid at 250C to the mass of an equal volume of pure water at
15.6~C. It is a unitless number.

~haratus

Bath: Constant temperature to hold 25 + 0.2'C. Any suitable
source.

Hydrometers: Glass, graduated in vacuum 60/60~, to cover the
. specific gravity range from 0.650 to 1.500.

Any suitable source.

Test tube: 1-1/4 in. x 8 in. (3.18 cm x 20.3 cm), any suitable
source. (The tube must be large enough to allow the
hydrometer to move freely and tall enough to allow the
hydrometer to float at least 1/2 in. (1.3 cm) above the
bottom when it has stabilized. )

~Res ants

Normally equipped laboratory.

Page 1 of 3
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DOW CORNING CORPORATION. MIDLAND,MICHIGAN 48640 TELEPHONE 517 496-4000
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CTM 0001A

Precautions

Safety: Normal safe laboratory practice.

Procedural: No unusual precautions.

Parameters

Units desired, (if information other than a specific gravity is
required. ) . Other temperatures may be specified; however, additional
error may be introduced.

Procedure

Place the test tube, approximately 2/3 full of sample, in the constant
temperature bath. Lower the hydrometer (Note 1) gently into the
sample. When it has settled, depress it about two scale divisions.
Allow the sample to come to constant temperature, about 15 min (Note
2). Raise the test tube from the bath and read the specific gravity at
that point on the hydrometer scale where the surface of the liquid cuts
the scale. Sight the point from slightly below the surface and
gradually lower the test tube until the surface changes from a distort-
ed ellipse to a straight line cutting the scale. Report the reading as a
unitless number to the third decimal or use it to calculate density in
the desired form.

The percentage composition of known binary systems may be de-
termined. Prepare known standards and determine the specific gravity
as outlined above. Plot specific gravity versus concentration (Note 3)
to make a standard curve. Use the specific gravity (Note 4) of the
sample and the curve to determine its concentration.

Standardization

Hydrometers should be standardized initially and at least once a year
using known reference standards. For specific gravity less than 0.95
the standard solutions are generally low surface tension hydrocarbons
while above 1.0 high surface tension aqueous solutions of H2SO4 are
used (Note 5) .

Calculations

Hydrometer spindle reading may be converted as follows:

gm/cc = specific gravity

1b/gal (U.S). = SpGr x ~~ x ' SpGr x 8.3451 3783.4

1b/gal (Imperial) = 1b/gal (U.S.) x 1.2 = SpGr x 10.014

453.5 1
.1b/cc ft = SpGr x x —= SpGr x 62.431 28317
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CTM 0001A

Precision and Accurse

The repeatability of the value reported (the maximum difference be-
tween two independent results) should not exceed 0.005 units at the
95t confidence level. The reproducibility of this method should be
within + 0.01 (Note 5).

Notes

l. If the correct hydrometer is unknown, start with the lower end of
the set and work up.

2. Volatile samples must be checked rapidly or protected from loss of
solvent. They should be temperature equilibrated in a loosely
closed container before being transferred to a tube.

3. Standard reference tables are available in Lange's Handbook and
elsewhere for specific pairs of compounds.

4. Best fit straight line equations may be used over short ranges of
percentage.

5. Appreciable error is introduced if the surface tension of the
standard liquid and the material being tested differ. Hydro-
carbons have surface tensions in the range of 20 to 30 dyne/cm
while aqueous solutions of H SO4 are in the range of 70 to 80
dyne/cm. If the material being tested is within 10 dyne/cm of
the standard material, then the reproducibility of the results
should be similar to the repeatability. In this method no
knowledge of the surface tension of a material is assumed and NO
corrections are applied.

References

ASTM D 1298

Norbert A. T ange, PH.De s Handbook of Chemist, McGraw-Hill Book
Co., Inc., New York, 1961

Fi res, Gra hs and Sketches

None.

Ed. Corr.
Indicates change
5/85
JEW
CTM4
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corporate test method
REFRACTIVE INDEX -- Li ids With Abbe Refractometer

July 28, 1970 CTN 0002

Abstract

The refractive index is measured using an Abbe Refractometer.
Refractive index is defined as the ratio of the velocity of
light in air to its velocity in the substance under examina-
tion. It is a unitless number. This method is based on
ASTM D 1218 and covers a range of 1.30 to 1.71.

Bath: Constant temperature to hold 25 2 0.2 C. Any
suitable source.

Circulating pump: Sargent Welch, Chicago, IL, Cat. No.
S71598.

Refractometer: Abbe, 3L, Bausch Sc Lomb, Sargent Welch, Cat.
No. S72290.

Test piece: Standard, Bausch 6 Iomb, Sargent Welch (part of
refractometer), Cat,. No. 33-45-85.

Reagents

Liquid: Standard, Bausch |t'omb, Sargent Welch (part of
refractometer), Cat No. 34-45-81.

Precautions

Safety: Normal safe laboratory practice.
Procedural: No unusual precautions.

Parameters

None

Procedure

Turn on circulating pump and make sure temperature of bath
is at 25 t 0.2 C. Allow the water to circulate through the

Page 1 of 2

The inelhod described has been enabled bnm edhei uur uivi»lstat iv» oc literature t>roceduies or liolh the Oow Coining C mm ration does»ut .issuii i
airy habihly in connection with the use ol:his inelhod Acrulir abacty lo saiiillles ot Iileresl nhlsl tie asceilail'Ied bY the uwr This method stirs hl iuil
Iie ieucnduced oc oubhshed in whale uc gait without wcnten trermcssion ut the Oow Cori»cict Cn uocation

DOW CORNING CORPORATION. MIDLAND,MICHIGAN 48640 TELEPHONE 517 496-4000
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CTM 0002

I

refractometer for a minimum of 3 min before making a deter-
mination. Clean prisms with n-butyl alcohol and tissue and
air dry (Note 1). Apply sample to bottom prism with eye-
dropper or pipette ,and close top prism. If dark spots
appear whe'n looking through the eyepiece, either the sample
has bubbles or there is not enough sample. Do not attempt
to measure refractive indices until the sample is in
position on the instrument, set the scale at the approximate
value expected (Note 2).
Release the switch and bring the borderline near the cross-
hair and compensate the color by adjusting the position of
the dial. The borderline should be faintly blue on one side
and faintly red on the other. Observe the crosshairs and
bring the dividing line upon their intersection by means of
the coarse and fine hand controls. Depress the momentary
contact switch and read the refractive index from the scale,
estimating the fourth place.

Standardization

The instrument should be checked with the standard test
piece and contact liquid at least once every month (more
often under heavy use) to insure accurate operation.

Calculations

None

Precision and Accurac

The reading error should be i 0.0002.

Notes

The prism should never be touched with anything but the
softest cleaning tissue. The prisms must not be
scratched or damaged. The prisms must be thoroughly
cleaned after each use with n-butyl alcohol, water, or
a dilute solution of Triton X-100. The prisms are set
in epoxy resin which may be attacked by some solvents—
these are listed in the instruction booklet.

2. To see the scale, depress the momentary contact switch
on the side of the instrument.

References

ASTM D 1218

Fi res Gra hs and Sketches

None

Retype 9/83
13:I
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corporate test method
VISCOSITY - Glass Ca illar Viscometer

July 29, 1970 CTM 0004

Abstract

The kinematic viscosity of liquids is determined by measur-
ing the time required for a fixed volume of samples to pass
through a calibrated glass capillary using "gravity-flow".
The method is based on ASTM D-445, IP 71 and the results are
reported in Stokes. A calculation for determining the
absolute viscosity (dynamic viscosity) in Poise is given
(Note 1).

Bath: Constant temperature to holo'2>t a 0.2'C. Any
suitable source. I

Viscometer: A set of one of the following types (Note 2) to
cover the desired range of viscosities.

Cannon Fenski: Fisher Scientific Co., Pittsburgh,
PA, Cat. No. 13-616.

2. Ostwald: Fisher Scientific Co., Cat. No. 13-695.

3. Ubbelohde: Fisher Scientific Co., Cat. No. 13-.614.

Reacaents

Primary standard fluids: Various viscosities, Cannon
Instrument Co., State College, PA.

Secondary standard fluids: Appropriate viscosity siliconeoil standardized using calibrated master viscometers (ASTM
D-2162).

Precautions

Safety: Normal safe laboratory practices.
Procedural: No unusual precautions.

Page 1 of 4
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CTN 0004

Parameters

Viscosities may be determined at temperatures other than
25'C. Results will be in Stokes or centiStokes unless
otherwise requested.

Procedure

Select a clean, dry calibrated viscometer that will yield a
flow time of greater than 80 sec with the sample. load the
viscometer in the correct manner as dictated by the design
(Note 3) . Place the tube in the constant temperature bath
and allow it to reach equilibrium (at least 15 min. at
25'C) . Use suction or pressure (Note 4) to adjust the head
level of the sample to a point about 5 mm above the first
timing mark. Allow the sample to flow freely. Start a
timer as the meniscus passes the first timing mark. Stop
the timer as the meniscus passes the second timing mark.
Record the time to the nearest 0.1 sec. Repeat the test
without refilling the tube. If the two results do not agree
to within 0.2 sec, repeat the procedure with a new sample.
Use the average in calculating the viscosity. Report
viscosity and temperature.

Standardization

Viscometers should be calibrated and given an identification
+ mark upon .receipt and then calibrated at least once every

year or whenever cleaned with strong acid or base or after
being repaired. Either primary or secondary standards may
be used.

Follow the procedure and determine the flow time. Calculate
the viscometer factor:

F Viscosit of Standard Stokes*
flow time, sec sec

* CentiStokes may be used if preferred where:

1 St = 100 cSt

Viscometers should be thoroughly cleaned with appropriate
cleaning mixtures. Viscometers used with silicone fluids
should be retained exclusively for that purpose. They may
require cleaning with hydrofluoric acid.
Calculations

Kinematic viscosity:
Viscosity, St* = F x flow time, sec

* CentiStokes if preferred.
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CTN 0004

Absolute viscosity:
Viscosity P* = (kinematic viscosity, St) (density g/cm~)

* CentiPoise if preferred.
Precision and Accurac

The relative error should be less than 2 1% (Note 5).

Notes

In cgs units, viscosity is expressed in the following
dimensions:

a. Stokes - cm~/sec

2.

b. Poise — g/cm/sec

The Ubbelohde viscometers are the preferred unit. They
cover the range of 0.4 to 100,000 cSt. They are easy
to fill and are free falling column viscometers.

The Cannon Fenski viscometers have one advantage. They
require a smaller sample size. However, they require
an exact fill. They cover the range of 0.4 to 16,000
cSt. Any of these viscometers may be used interchange-
ably, if properly standardized.

The Oswald viscometers are not preferred due to the
extreme self-leveling effect of the fluid flow and
consistent fill requirement. They cover the range of
0.4 to 16,000 cSt.

3. The Ubbelohde viscometers are filled by pouring the
sample down the largest tube until the bulb is about
3/4 full (the vent tube must be open). The amount is
not critical. The other two must be filled by drawing
the sample in to fill mark or by adding a specific
volume.

Care must be taken in handling volatile samples.

A "quick and dirty" viscosity measurement with a
precision of i 5% or better can be obtained using a
calibrated volumetric pipet on as little as 1 ml of
sample and following this basic procedure.
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References

l. ASTM D-445

2. ASTM D-2162

3. ASTM D-2515

4. Institute of Petroleum 71/66

Fi ures, Gra hs and Sketches

None

Ed. Carr.
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corporate test method

COLOR—Clear Li uids b APHA Techni ue

July 29, 1970 CTM 0005

Abstract

The method describes a procedure for the visual measurement of the
color of essentially water-white liquids. It is applicable only to
materials in which the color producing bodies present have light ab-
sorption characteristics nearly identical with those of the plati-
num-cobalt color standards used (pale yellow).

The sample is compared with a series of numbered standards. Report
the number of standard of best match, or if between standards, report
the darker of the two.

~Aaratus

Tubes: Nessler matched ml tall form, any suitable source.

~Rea ants

Cobalt chloride (CoC12.6H20): Reagent grade, any suitable source.

Hydrochloric acid (HC1): Reagent grade, any suitable source.

Potassium chloroplatinate (K PtC1 ): Reagent grade, any suitable
source.

Stock solution: Sargent Welch, Chicago, Illa s Cat. No. CS14116 or
prepared from above reagents. (See standardization section).

Precautions

Safety: Normal sa fe laboratory practice.

Procedural: No unusual precautions

Page 1 of 3
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Parameters

None.

Procedure
U

Place 100 ml of sample in a Nessler tube (Note 1) passing it through a
filter if there is any visible turbidity. Cap the tube and place the
tube in the comparator between two standards. Observe the three
tubes from the top (Note 2). Move the sample until it fits between
two consecutively numbered standards.

Report the color as the number of the standard that best matches the
sample, or if between standards, report the darker of the two i.e.:

Color APHA'0 or K 10

If owing to differences in hue between the sample and the standards a
definite match cannot be obtained, report the range over which an
apparent match is obtained and also report if the sample is off-hue.If possible, describe the color.

Standardization

Stock solution "A". This solution has a color of 500 and should be
stable for up to 2 yr.
Dissolve 1.245 g of K PtCl6 and 1.000 g CoC1 in distilled water. Add
100 ml of HCl and dillte to 1 liter with distillld water.

Working standards: Dilute the required volume of "A" to 100 ml with
distilled water in the Nessler tubes. Cap the tube and seal the cup
with shellac or waterproof cement (Note 3). These solutions should be
prepared at least once every year.

Ml Sol "A" APHA

1

2
4
6
8

10
12
14
16
18
20
30
40
60
80

100

5
10
20
30
40
50
60
70
80
90

100
150
200
300
400
500
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Calculations

None.

Precision and Accurac

The precision of this method should be within one color standard
number.

Nates

l. Other clear glass containers are acceptable where the material to
be tested is difficult to load into a Nessler tube. Standards
should be matched containers.

2. The tubes should be reviewed against a white background with
white light.

3. The standards should be inverted to clear the cap before each
series of observations. If the tubes are not sealed and the caps
removed from observation, the solutions should be replaced at
least once every six months. Standards may be added or sub-
tracted from this suit specific situations.

References

ASTM D 1209
"Standard Methods for the .Examination of Water and Sewage" American
Public Health Association Eg 9, p. 14.
W. W. Scott "Standard Methods of Chemical Analysis", D. VanNostrand
Company, Ines s Ed 5, Vol. 2, p. 2045.

Fi res, Gra hs and Sketches

None

Retype
6/85
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corporate test method

ACIDITY/ALKALINITY--Tolueneand n-But 1 Alcohol Solvent S stem

July 31, 1970 CTM 0051

Abstract

This method is designed to determine the concentration of
acidic or alkaline constituents in organic or organosilicon
compounds that are soluble in the solvent system. A varietyof indicators or potentiometric measurement may be used to
detect the endpoint. Results may be reported as (1) acid or
base number expressed in milligrams of potassium hydroxide
per gram, (2) neutral equivalent expressed as equivalent
weight or (3) percentage of a specific acid or base.

This method is a modification of ASTM D 664 and D 974. This
method should not be applied to amines.

~e

Electrode: Single combination. Any suitable source.

Meter: pH. Any suitable source.

~Rea ents

Hydrochloric acid (HC1): Reagent grade. Any suitable
source. Prepare alcoholic 0.1N HCl - dilute 8.5 ml of
concentrated HC1 to 1 liter wight reagent grade isopropylalcohol. Standardize. Other normalities may be used.

Indicators: Select one of the following reagents (Note 1).
s

1. Bromcresol purple (BCP): Eastman Organic Chemicals,
Rochester, NY, Cat. No. 745. Prepare 0.5Z solution in
2B-ethyl alcohol.

2. p-Naphtholbenzene (PNB): Eastman Organic Chemic'als,
Cat. No. 924. Prepare 1.0Z solution in 1:1
toluene : isopropyl alcohol.

3. Phenolphthalein (PP): Eastman Organic Chemicals, Cat.
No. 202. Prepare 0.1X solution in 2B-ethyl alcohol.

Page 1 of 5
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t

4. Tetrabromophenolphtalein ethyl ester (TB): Eastman
Organic Chemicals, Cat. No. 6810. Prepare 0. 2R
solution in 2B-ethyl alcohol.

Potassium hydroxide (KOH): Alcoholic reagent, 0.1N,
Hartman-Leddon Co., Philadelphia, PA, Cat. No. 1274'.
Other normalities may be used.

Solvent: Prepare a 1:1 mixture of toluene and n-butyl
alcohol. Add 6 ml/gal of the desired indicator. Add
standard KOH'r HCl, as required, to bring the solution to
the neutral color of the indicator.
Precautions

Safety: Normal laboratory procedures for handling solvents,
acids and bases.

Procedural: The sample should be soluble .in the solvent.
system.

Parameters

The expected acidity/alkalinity must be used in selection of
the appropriate sample size (Note 2).

The indicator to be used must be specified.
The form in which the results will be reported must be
specified.
Procedure

Weigh the sample (Note 2) directly into a tared 125 ml
Erlenmeyer flask. Add 30 - 40 ml of neutral solvent
containing the specified indicator. Swirl to dissolve the
sample. Titrate the mixture with either standard KOH or HCl
(Note 3), as required, to return the solution to the neutral
color (Note 4). Use a blank 125 ml flask with 30 - 40 ml of
the same solvent as a color match. Record the volume,
identity, and normality of the standard reagent used.
Calculate the result in the specified form (Note 5).
Standardization

Hydrochloric acid: Standardize when made and at least once
a month against freshly standardized KOH of similar
normality to the'phenolphthalein endpoint.

KOH -KOH
NHcl VHCl
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Potassium hydroxide: Standardize when opened and at least
once a month against NBS potassium acid phthalate (dried
1 .h/110'C) to the phenolphthalein endpoint.

-KOH

Calculations

Weight of KHC8H<0<

KOH

Acid No.
or

Base No.

(VTit*)(NTi*)(56.1/1000)(1000)

g

Acid NE
or

Base NE

(SW )(1000)

Ti.t* -Tit*
Equivalent Weight

K Acid
or

Z Base

(VTit* NT t*) x (Meq Wt**)(100)

When KOH is used as titrant, acid numbers etc. are
calculated and when HCl is used as titrant, base
numbers etc. are calculated.

** Milliequivalent weight of the acid or base being
calculated.

Acidity as ppm CaCO> may be calculated as a measure of
hardness as:

(VKOH)(~N OH)(100.09/2000)(10 )
CaCO>

S

Precision and Accurac

The precision should be a 2X relative when the endpoint is
determined potentiometrically or in a clear solution.
Highly colored samples and sample composition will
drastically reduce the precision and accuracy.

Notes

1. A potentiometric titration should be made and the curve
plotted to aid in the initial selection of the
indicator. The following should also be considered:

BCP has a pH range of 5.2 — 6.8. Si.lanol will titrate
but not quantitatively.
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PNB has a pH range of 8.2 - 10. It is good for highly
colored materials.

PP has a pH range of 8.0 - 10.0. It will allow
titration of weak acids. Silanols and some silanes may
be titrated.
TB has color change about 4.3. It will titrate strong
acids without significant interference.

Other indicators may be used. They should be reagent
grade, commercially available.

2. Sample size should be selected to
within the limits of one buret full.
table based on 0.1N reagent and a 10
guide:

give a titration
Use the following
ml titration as a

Ex ected Result Sam le Wei ht

Acid No.*

0.02
0.25 .

10.0
50.0

250.0

NE*

>2800000
280000

5600
1000

200

50

Approx.
~Wei ht

50 0 **
20.0 **
5.0 ~

1.0
0.2
0.05

Precision

+ 0.1
+ 0.05
a 0.02
1 0.005
+ 0.001
+ 0.0001

* Either Acid or Base.

** When a large sample is used, the indicator dilution and
subsequent depth of color. may be affected and an
accurate color match may be difficult.

3. It may be convenient in titrating strong base with
phenolphthalein to add a slight excess of standard HC1
then back titrate clear to pink with standard KOH.
Calculate the net titration.

4. A potentiometric titration should be used on highly
colored materials. Two approaches may be used.

a ~

b.

A standard plot of volume vs millivolt reading to
determine the endpoint.

Determine the millivolt reading of the standard
neutral titrant, add the sample and titrate back
to the original.
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5. Two notations are frequently used and are defined as
follows:

a ~

b.

Nil: No color change in the system when the
sample was added.

Trace: Slight color change in the system. A 0.02
ml titration goes well past neutral. In Note 2
with 5 g, 0.01 ml 0.002 Acid No., trace is
less than this but more than nil.

References

ASTM D 664

ASTM D 974

Fi res Gra hs and Sketches

None

Ed. Corr.
4/81
JEW
T4: t. 106
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