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N2-CSP-17

HYDRAULIC AND LUBRICATION OIL CHEMICAL MAINTENANCE
AT NMP UNIT 2 :

PURPOSE

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

REPERENCES

Nine Mile Point - Unit 2 FPSAR Section 9.5.7, Dieéel Generator
Lubrication Systen

General Electric Documents:

GER=-46357A, EHC Fluid
GEK-46506B, Turbine Lube 04l

Plow Diagranms:

FSK=7=3.0, Peedwater Puap and Drive Lube 0il ” .
Niagara Mohawk Procedures, NMPNS

S-CAP-4 "Standardization of Bases”

S=CAP-71 "Particulate Contamination”

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

ch&Caxning Sales Spceification for 510 Fluid, 100 CST, November 23,
19 (PRI R 8 L A2 ]

N2-CSP-8 "Diesel Fuel 0il Chemistry Surveillance at NMP Unit 2"

PRECAUTION AND PREREQUISITES

BHC £luid is usually hot (140°F) while i{n the system., Also, the
fluid is corrosive, especially to paints. Dispose of fluid into the
55 gal. drums from which it came.

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

£111 gystenm.
Use extreme caution when handling hexanes. Use open container in
fume hood only (blower omn). Store containers in £ire cabinets.
Avoid skin contact and inhalation.

When sampling reactor feedwater pump lube oil use :he*drain valve on

.2FWL-PI19. Other pressure indicators or switches may trip the pump.

Also, excessive flow on PI19 may trip pump as well.

N2-CSP-17 =1  Septeaber 1986
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4.0
4.1

® -

4.3

hob
4.5

5.0
5.1

S5.1.1

LIMITATIONS, ACTIONS AND ACCEPTANCE CRITERIA

EHC FLUID (Pryquel EHC £luid) LIMITS: Turbine and Recirc Loop Control

Valve Control Systenms.

_ Notify appropriate Unit Supervisor Chemistry if any limit 13 e:icerded.

Specific gravity, 60°F; ain- 1.13
Water content; aax- 0.20% vol.
Neutralization Number; gax- 0.20mg KOH/g
Conductivity; nax- 1E=3 xaho/ca
Contamination, microns nax- per 100al

s - 10 24,000

10 - 25 5,360

25 - 50 780

' 50 - 100 110

>100 11
Chlorine Content max- 100 ppm
Turbine Lube 0il Limits: Main Turbine
Contamination, microns max- per 100al

5~-10 32,000

10 - 25- 10,700

25 - 50 1510

50 - 100 225

100 - 250 21

>250 0
Viscosity at '100°F; max- 36.3 cSt

oin- 29.6 cSt

Dow 510 = New Filuid Limitss: MIIV Actuators

95-105¢ST
0.985-1.000
0.02 Max mgKOH/gm

Viscosity at 25°C
Specific Gravity at 25°C
Neutralization Number

Diesel Lube 01l Limits:
APl Gravity
Viscosity @ 25°C
Water and Sediment

EGl, 2, and 3
23-28
136-148cSt
aax 0"21 vol.

PROCEDURE

MONTHLY ACTIONS
Coaplete Figure 1-M.
NOTE: The frequency of this task may be modified by supervisionm.
a. Sanple the EHC fluid Systems in accordance with Appendix A.
Obtain SSS permission and notify CSO before actual sample

is collected.
N2-CSP-17 =2
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5.1.1

5.1.2

5.2

5.2.1

(cqu;'d)

b. Analyze the EHC samples for water coantent according to Appendix
B.

NOTE: At supervisory discretion, analyze for:

Contamination S=-CAP-71

. Neutrslization Number Appendix C
Specific Gravity and Appendix. D
Mineral 0il Content
Conductivity Appendix E

c. Racord results and review with reapect to limitations and
actions as well as past trends. Submit form to Unit Supervisor

" Chemistry for review and signature and store original in log
book.

Complete Figure 2-M.

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

a. Sanple each emergency diesel generators lube oil systea vhile it
i8 being operated. ’ .

b. Send a 100ml sanple of the lube o0il to Mobil for analysis.
(Review and attach Mobil results after they are received.
Attach to Figure 2-M for storage.)

MOBIL # EPN
D 6036 EG3
D 6038  EG2
D 6039 EGL

¢. 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
Appendix A for directioms.

Allo, filter a portion of the sample. Examine it under a
aicroscope. Comment on the presence of metallic chips or
slivers.

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

QUARTERLY ACTIONS

Sample the EHC fluid systems in accordance with Appendix A. Use the
sanple bottles supplied by Stauffer.

a. Ship the samples to Stauffer. Place supervision's name on
return card,
N2-CSP=17 -3 September 1986






5.2.1

5.2.2

Sdu.
5.3

5.3.2

5.3.3

(cont'd),

b, When analysis results are -received from Stauffer, Uait
Supervisor Chemistry should review and 3ign. Results should
then be stored in log book.

Coaplete Figure 3-Q.

a. During steady state operation of the turbine, sample the turbine
and feedwater pump lube oll systems in accordance with 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
card.

¢. Analyze the turbine lube oil for particulate contamination in

accordance with S~CAP-71 and viscosity by Appendix G. Submit
results to Unit Supervisor Chemistry for review.

d. When analysis results are received from Mobil, review results
and attach to Figure 3-Q. Subait forms to Unit Supervisor
Cheaistry for review and signature and store original ian log,
book.

AS REGUESTED, COMPLETR-RIGURR 4

Analyse Dow 510 £luid in sccordance with Appendix C, D, & G document
results and subait to Unit Supervisor Cheaistry.

If requested, ship a saaple to Dow ‘for additional and comparison
analysis.

Review results of Dow analysis, if any and attach.

|
 N2-Csp-17 =4 éeptenber 1986
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FIGURE 1-M
NINE MILE POINT NUCLEAR STATION - UNIT 2

EHC FLUID ANALYSIS

(Pg. L of 1)

DATE:

TURBINE
' Water Content

$SS Permission

CSO Notification

Zvol (max 0.20%)

Tine Specific Gravity

(min 1.13)

, Mineral 01l

Z(max 4.0)

Neutralization #

ng KOH/ga (max 0.20)

‘Conductivity

umho/cn (max 1E-3)

Contamination 5-10 .

(max 24,000)

10-25

(zax 5,360)

25-50

(aax 780)

50-100

(max 110)

>100

(max 11)

2RCS=ACT2A (North)
Sample Valve

Water Content

Zvol (max 0.20%)

Time Specific Gravity

(ain 1.13)

Mineral 01l

2(zax 4.0%)

Neutralization #

mgKOH/gm (max 0,20)

Conductivity

uaho/ca (max 1E-3)

Contamination 5~10

(max 24,000)

10-25

(max 5,360)

25-50

(max 780)

50~-100

(max 110)

>100

(max 11)

2RCS-ACT2B (South)
Sample Valve

Water Content

% vol (max 0.20%)

Time Specific Gravity

(min 1.13)

Mineral 0il

% (max 4.0%)

Neutralization #

ngKOH/gn (max 0,20)

Conductivity

umho/ce (max 1E=-3)

Contanination 5-10

(max 24,000)

10-25

(max 5,360)

25-50

(max 780)

50-100

(max 110)

>100

(max 11)

COMMENTS: DATE Quarterly Samples were shipped to Stauffer:

Technician

Stauffer Results Reviewed:

Supervisor

N2-CSP=17 =5
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FIGURE 2-M

o NINE MILE POINT NUCLEAR STATION - UNIT 2
' DIESEL LUBE OIL ANALYSIS

2EGS*EG1 . DATE:

- (West)
SSS Permission

CSO Notification

API Gravity:

'Viscosity: cSt @ 40°C
Water & Sediment: 2 Vol
2EGS®EG2 ) DATE:
(KPCS)

SSS Permission

CSQO Notification

. API Gravity:

Viacoaity: eSt @ 40°C
Water & Sediment: 4 Vol

2EGS*EG3 DATE:

(Center) )

0 SSS Permission
CSO Notification

AP Gravity:
Viscosity: cSt @ 40°C
Water & Sediment: Z Vol

COMMENTS ¢

Date Mobil Samples Shipped:

1::7 Diesel fuel smell was not present in lube oil.

Technician: Supervisor:

Mobil Results Attached.

‘ Supervisor Review of Mobil Results:

N2-CSP=-17 =~6 September 1986







FIGURE 3-Q

NINE MILE POINT NUCLEAR STATION - UNIT 2

TURBINE OPERATING OIL

Contamination

SSS Permission

LUBE OIL ANALYSIS

(Pg 1 of 1)

CSO Notification

Viscosity at 100°F :

SAMPLE DATE:
Size um #/100m1 Li
5=10 32
10-25 10,700
25-50 1,510
50-100
100-250
>250

cSt(29.6-36.3)

Mobil Sample Shipped? :

REACTOR PEEDWATER PUMP OIL

SSS Permission

CSO Notification

SAMPLE DATE

2FWS-Pl1A

MOBIL SAMPLE SHIPPED ?

2FWS-P1B

2FWs-P1C

COMMENTS

TECHNICIAN:

SUPERVISOR:

N2-CSP=-17 =7

Septeaber 1986



w
[

"3




FIGURE &4

NINE MILE POINT NUCLEAR STATION - UNIT 2
T DOW ALY MIOYD ANALYSIS

New Fluid
Limit
0.02 max
0.985-1.000

95-100

Sample Pofst: Date:
Neutralization Number: mg KOH/ml
Specific Gravity: a25°C
Viscosity: cST @25°C

Comments:

Technician: Supervisor!

Dow Analysis Results Review

Date Sample Shipped{

Results Review Comment:

Supervisor

N2-CSP-17
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A.l.o

A.2.0

A.2.1

AoZoz
A.2.3
A.2.4

AOZ.S

A.3.0
AJ3.1

A.3.2
A03.3

A.3.4

A.3.5

A.3.6

E APPENDIX A
HYDRAULIC OIL SAMPLING

PURPOSE

To provide directions for sampling EHC fluid from the Turbine aad
Reactor Recirculation Control System A and B loops.

EQUIPMENT AND REAGENTS

Saaple bottle. Made of glass, polyethylene or polypropylene. Clean
bottles by washing with free rinsing detergent followed by triple
rinsing with filtered isoproplyl alcohol then hexane. Allow to drip

dry, then cap.

Surge gloves or equivalent.
Saran Wrap.
Poly bucket (fo; collecting purge).

Kizmwipes or equivalent. . :

PROCEDURE

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

Wipe the sample valve clean with lint free paper.

Open the sample valve and purge about 1,000ml into a bucket.

- NOTE: On the 2RCS units, use sample valve from operating sub loop

(pump running). Record sample valve chosen (right or left).
Fill the sample bottle from the flowing stream.
NOTE: Do not let the bottle touch the valve.

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

Label bottle appropriately.

N2-CSP-17 =9 September 1986
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B.l‘o

8'2.0
B.2.1

B.2.2

B.2.3

B.2.4
B.2.5

B.2.6
B.2.7

B.2.8
B.2.9

B.3.0

Bc3ol N

B.3.2
B.3.3
B.3.4
B.3.5

APPENDIX B

WATER CONTENT OF OILS

PURPOSE

To provide directions for the analysis of oils to determine water
content in the ramge of 0.01 to 0.502 by voluame.

EQUIPMENT AND REAGENTS

Rarl ' Pischer titrimeter such as the Ericsen model AQ-100 or
equivalent.

Glasaware; all glassware shall be dry. Wash glassware in hot water,
rinse throughly with isopropyl alcohol and air dry.

Syringe, 50ml volume, glass.
Graduated Cylinder, 100ml.
Titration Burette, 50al. .

Karl Pischer Titrant, (S5mg/L) obtained from Ericsen Inastruments.
Catalog number 14-05 or equivalent. One year expiratiom.

Rarl PFischer Solvent, obtained from Ericsen Instruments., Catalog
number 15~90 or equivalent. One year expirationm.

Isopropyl Alcohol.

Thermometer, ASTM-5 or equivalent.

PROCEDURE

Set up the Karl Fischer Titrimeter.

Rinse the buret with KP Titrant.

Clean the reaction vessel according to B.2.2.
Measure 50ml KF Solvent into reaction vessel.

Place stirring bar in reaction vessel,

N2-CSP-17 =10 September 1986



L 2]

Bedaty o o P

¢

B

e

E.



B.3.6
303.7

B.3.8

B.3.9

B.3.9.1
B.3.9.2
B.3.9.3
B.3.9.4

B.3.10
B.3.11
B.3.12

B.3.l3

APPENDIX B (Cont.)

Prepare Titrimeter electrode, delivery tubes, atirrer and polarizing

current (5 ma).

Attach reaction vessel to Titrimeter.

NOTE: ~ Clean the electrodes when necessary,

instability or loss of sensitivity,

the electrodes

in a

solution; rinse

Titrate with KF Titrant until a counstant end point is reached.

pre-dries reaction vessel and solvent.)

Weigh 50gm of saaple.

Shake sample container thoroughly.

Weigh sample container on a balance.

Using the 50cc syringe (cleaned according to Section B.2.2) remove S0
grams of samnple from container.

Adjust weights to a value 50 grams lighter.

Place 50gn of saaple in reaction vessel.

Titrate sample with KF Titrant (S5 mg/L).

Divide volume (ml) of Titrant used by 100 to obtain percent water of

sample.

Record percent water content.

N2-CSp-17

=11

NOTE: This assunes 5ag/L Titrant.and 50gm of sample.

_Sepccnbor 1986

indicated by
as follows:
sulfuric acid=dichromate
thoroughly with

thoroughly in demin. water and then in alcohol.
, in use, keep the electrodes iomersed in (clean) solvent.

When not
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c.1.0

c.2.0
c.2.1

C.2.2
c.2.3

C.2.4
C.2.5

C.2.6

c.3.0
c.3.1

c.302
C.3.3

C.3.4

C.3.5
C.3.6
Cc.3.7
c.3.8
C.3.9

APPENDIX C

NEUTRALIZATION NUMBER

PURPQSE

To provide diractions for the determination of the neutralization

‘number of oils.

EQUIPMENT AND REAGENTS

Titrating Solution, 0.1N Potassium Hydroxide (KOH) aqueous solution.
Prepare according to S-CAP-4 or obtain from a chemical supply

warehouse. Record the normality.

Titration Solvent, 1 liter mixture of S5ml water, 500ml Toluene and
the remaining as Isopropyl alcohol.

Indicator Solutiom, 1 3rai of P-Naptholbenzine dissolved in 100ml of
titration solvent. (This solution may be bought pre-prepared.)

Erlenmeyer Flask, 250al. ’
Titration Buret, SOml.

Graduated Cylinder, 100ml.

PROCEDURE

Place 100ml of titration solvent in 250ml flask.

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

Titrate slowly (drop by drop) and swirl with each addition of 0.1N
KOH,

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

Weigh 20ga 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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'C.3.10

C.3.11

C.3012

APPENDIX C (Cont.)

Continue titrating to a deep green or blue end point which will
usually appear within 0.2ml. Record.

If the volume 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, otherwise use the volume recorded in step C.3.10.

Calculate neutralization number; i.e., mgm KOH per gram of f£fluid
saaple, from

56N (ml KOH sample - ml KOH blank)
gran weight of fluid sample

where N ® normality of KOH

N2-CSP-17 -13 September 1986
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APPENDIX D
SPECIFIC GRAVITY

PUREOSE

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  EQUIPMENT AND REAGENTS

D.2.1 Hydrémater, specific gravity 1.120 to 1.190. 325mm long for fryquel.
0.940 to 1.010 for Dow 510.

D.2.2 Ungraduated Cylinder, 300ml, 38 x 325mm. -,

D.2.3 Thermometer, ASTM S or equivalent.

F:(@;QQ
D.3.0  PROCEDURE e L
) R Dow 547

p.3.l Adjust temperature of sample using water bath or equivalent to 60’%.

D.3.2 Fill cylinder with sample.

D.3.3 Place hydrometer in cylinder.
w 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 gpecific gr;vity scale and record. )

NOTE: .Level 1is 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 011 < 417 (1.14 - Specific Gravity)

NOTE: Formula was derived assuming Fryquel EHC specific gravity

of 1.14 and mineral oil specific gravity of 0.90 as a worse

casge.

N2-CSP-17 =14 September 1986




4
.
v
L .
' s u ) -
Fager R
¥ =
6
,
L3R
.
4,0 .
~ "
i
v
+
»




g‘l.o

E.2.0
B.z.l

BE.2.2

E.3.0
E.3.1
E.3.2
E.3.3

E.3.4

PURPOSE

APPENDIX E
CONDUCTIVITY OF OIL

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

EQUIPMENT

AND REAGENTS

Conductivity Cell with a constant of 0.00lca™l without a
temperature compensator. Glass, =metal and teflon aaterial of
construction only.

NOTE:

Acetone.

PROCEDURE

Rinse the

Iamerse the cell into a container of the sample fluid.

Some plastics are degraded by EHC Fluid most notably PVC.

cell with acetone, allow to dry.

Agitate 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







APPENDIX F
MAIN TURBINE & FEEDWATER PUMP LUBE OIL SAMPLING

F.1.0 PURPOSE

.To provide directions for the saapling the Main Turbine and Reactor
Feedwater Pump lube oil at Unit 2.

P.2.0 PRECAUTIONS
F.2.1  Notify Control Room operators prior to sampling.

Il

F.2.2 Obtain appropriate RWP.

F.3.0 MAIN TURBINE LUBE OIL

Sanple poinclit on front standard, TB 306.
F.3.1 Close "operating oil” valve.

F.3.2 Remove corresponding Allen wrench type draig. . ‘
F.3.3 Attach nipple and saapling spout to plug.

F.3.4 Open valve slightly.

F.3.5 Allow sufficient purge.

F.3.6 Collect sample.

F.3.7 Close valve and replace plug.

F.3.8 Open valve.

P.4.0 FEEDWATER PUMP LUBE OIL

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

P.4.1 Close the drain valve on 2FWL-PI19.
. NOTE: Valve ahould-already be closed.

F.4.2 Reaove end cap.

NOTE: Observe Precaution 3.3
F.4.3 Open valve slightly.
F.b4.4 Allow gufficient purge.
P.4.5 Collect sample.
P.4.6 Close valve and replace plug.

N2=-CSpP-17 =16  September 1986
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G.1.0

60200

G.3.0
G.3.1

G.3.2
G.3.3

c.3.a

G.3.5

APPENDIX G

VISCOSITY

PURPOSE

To provide directions for the determination of the viscosity of
hydraulic fluid or oil. Procedure is similar to that used for fuel

0il with the exception that the tolerance limits for the test

equipaent is leas stringent.

DEFINITION

Rinesatic Viscosity - a measure of the resistive flow of a £fluid
under gravity, the pressure head being proportional to the density,
o of the fluid; for gravity flow under a given hydrostatic head,
the pressure head of a 1liquid is proportional to its demsity, o.
For any particular viscometer, the. time of flow of & fixed volume of
fluid is directly proportional to its kinesatic viscosity, v =
nfo , where n is the dynamic viscosity coefficient. The
kinematic viscosity coefficient has the dimension LZIT, vhere L 1is
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 °

St)i Frequently, the centistokes (symbol cSt) is used (1 cSt =
107« st). ’

EQUIPMENT

Visconeter, Cannon~Fenske routine, or equivalent.

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

Visconeter Holder.
Viecosity Thermometer, ASTM 120 or equivalent.

It is essential that the ice point be determined monthly and that the
corrections be adjusted to conform to the change in ice point. If
the thermometer 1as used less frequently, check before use. Record
deviation (ie. the amount that amust be subtracted from reading to
obtain proper value).

Constant Temperature Bath, Cannon M1-12M or equivalent.

Stopwatch with at least 0.1 sec increment and accurate to-within 0.5
sec over 15 min. This should be checked yearly against a standard
time signal. ‘

QZ-CSP-I? =17 Septeamber 1986
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APPENDIX G (Cont.)
PROCEDURE

G.4.0
G.b.1

G.4.2

G.4.3
00606

G.4.5
G.4.6

60407

664.8
G.4.9

G.a.lo

G.4.11

Ascertain that the ice point of the thermometer has been determined
within the last month, and the corrections if any applied.
check thermometer against a NBS traceable thermcmeter.

Maintain the bath at 40°C and within 0.1°C over the length of the
viscometers. Check that the 1id of the bath is level, using a level.

Select & clean dry, calibrated viscometer.

Charge the viscometer in accordance with vendors directions.
Allow the charged viscometer to come to thermal equilibriu! (30 mid.).

Use suction or pressure to adjust the head level to a position about

5 am ahead of the first timing mark.

With the sample freely flowing, measure, to within 0.2 sec, the time’
required for the meniscus to pass from the first tiaing aark to the

sacond.

NOTE: Never add or withdraw a viscometer vwhile any other:
viscometer is in use for aeasuring a flow time.

Repeat step G.4.6 and G.4.7.

If two measurements agree to within 2%, use the average for

calculating the viscosity. If agreement is not obtained, reject the

results.

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

v = Ct

where:

* kincnn:ié viscosity, cSt,

v
Cc - calibration constant of the viscometer, cSt/s, and
t

- flow tine, s.

Report the results rounded to the nearest 0.0l cSt.

N2-CSP=-17
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HOlQo

H.2.0
B.2.1
H.2.2
H.2.3
H.2.4

H.3.0
H.3.1

H.3.2

Hl3.3

APPENDIX H
WATER AND SEDIMENT

PURPOSE

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

EQUIPMENT AND REAGENTS

Centrifuge

Cone-shaped centrifuge tubes (4), RKimble 45240 or equivalent.
Water bath maintained at 49° + 1°C (120° + 2°F).

Toluene, water saturated, Certified ACS

NOTE: Upon opening a new 1 liter bottle of Toluene, add 2 =l
distilled water and shake well. Allow 24 hours for.
settling. Pour solution into 1 liter separatory funnel and
extract the water phase to waste. Refill the reagent'
bottle with the water saturated toluene and label bottle
"water saturated”.

PROCEDURE

Fill each of two centrifuge tubes to the S0-ml mark with solvent;
then immediately pour the well-shaken sample directly from the sanple
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 and
100-ml marks. Stopper the tubes tightly and shake vigorously until
the contents are thoroughly aixed. Loosen the stoppers and immerse
the tubes to the 100-ml mark for 10 min in the bath maintained at 120
+ 29F (49 + 1°C).

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

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

‘on centrifuge dial).

N2-CSP-17 =19 September 1986
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APPENDIX H (CONT.) _

H.3.4

H.3.5

503.6

Resove thc':ub;n from the centrifuge. Read and record the combined

voluse of water and gediment at the bottom of each tube. Estimace to
the nearest 0.025 al., Return the tubes without agitation to the

centrifuge and whirl for 10 wmin at the same rate. Repeat this
operation "until the combined volume of water and sediment remains
constant for two consacutive readings. In general, not more thaan two

whirlings are required.

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.

Clean centrifuge tubes with a2 naphtha solvent or equivalent.

x
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ATTACHMENT 2

MSIV Oil1 Chemistry Results
from Analysis of December 12, 1986
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' ATTACHMENT 3

Identified problems with Hydraulic 0i1 Quality
at Nine Mile Point Unit 2:

1) Recent allegation
2) Problem Report 3345
3) Other Identified Items
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INTERNAL CORRESPONDENCE N Y NIAGARA
, EURM 1122R 0280 §5.01-013 . ) \i MOHAWK
A. S. Kovac Nine Mile Point ,
rom A- DISTRICT Letter No. Q1P-86-215
Q1P File parg  December 22, 1986 gy g copg QUA-2

T Q1P Summary Report of Former SWEC

SUBJECT ennloyee's Concern to NRC

Per discussion with J. A. Perry, William Cook, NRC Senior Resident
Inspector, has been provided an informational copy of the attached, "Summary
of Former SWEC Employee‘s Concern to NRC Received Via NYS PSC", (refqrence Qip

Concerns 86-00127Aﬂ B, &C).

A. S. Kovac ‘
Quality First Program Manager

ASK/mib

Attachment

xc: J. P. Beratta
W. J. Donlon

. Lempges

. Mangan

. Perkins

. Perry
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December 18, 1986

SUMMARY OF FORMER SWEC EMPLOYEE'S CONCERN TO
NRC RECEIVED VIA NYS PSC

pescription of Concern

A copy of the letter to the NRC stating a former employee's concern was
recejved December 08, 1986 from the Nine Mile Point Site Representative of the
NYS Public Service Commission. The concern addressed the following areas:

1. Mainsteam Isolation Valves (MSIVs)
2. Paperwork
3. Tubes in the condenser

NMPC Quality First Investigation Results

kepresentatives of Q1P contaéted the Concernee by telephone on December 09,
1986 for additional information regarding the concern.

The investigation of the concern has been completed by QIP and a summary of
the investigative results is as follows:

1.

MSIVs

During the telephone contact with the Concernee, he stated that his main
concern was the acceptability of the MSIVs.

Q1P's investigation revealed the following:

. A1l eight (8) valves have successfully passed the Preliminary “Type C"

Leak Rate Testing.

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

. The Hydraulic Fluid (510-100) was controlled by Administrative Procedure

AP-7.1 “Procedure for Control of the Use of Transfer of Organic Material“,

NMPC QA identified on Nonconformance Report No. 2-86-0067 a problem with
the Hydraulic Fluid being utilized beyond its Shelf Life 1imitation. This
nonconformance was dispositioned "“use-as-is* as a result of a chemical
analysis performed on 09/11/86.

. The 011 Filtration requirements were addressed on E&DCR M10038 and

determined that the installed 40 micron filter was adequate for the usage.

. Samples of the Hydraulic Fluid in each of the eight (8) Actuators was

taken on 12/12/86 and a chemical analysis determined that the fluid was
proper and acceptable per the Manufacturer's (Dow-Corning) specification.
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Page 2

. The Actuators, although classified CAT Il were subjected to inspection by
QC and overview surveillance by QA.

2. Paperwork

The concern with the accuracy of paperwork was discussed with the
Concernee; who, since he had previously 1identified to Q1P a torque
specification error of vendor manual origin, felt that there may be
additional errors in plant documentation. The plant program of document
review, both prior to and after completion of work activities, was
explained to the Concernee and he requested no further investigation on

this item. :

3. Tubes in the Condenser

The concern with the acceptability of condenser tubes had been previously
received and 1investigated by NMPC 1in the summer of. 1985. A visual
inspection of the 1installed tubes, referred to in the report of that
investigation, found the tubes acceptable. The condenser had also passed
hydrostatic leak tests (reference Inspection Report No. M4022812). The
investigation found no problems with the condenser.

Conclusion

NMPC has committed to and 1is implementing a program that assures the
prevention of those areas of concern regarding the MSIVs. No evidence has
been found to validate the concern areas of the MSIVs, paperwork or condenser
tubes. ’

NMPC Q1P representatives contacted the Concernee by telephone on December 18,
1986, and provided him with a verbal summary of the investigation and the
conclusion. The Concernee indicated he was now satisfied.
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NINE MILE POINT NUCLFAR STATION = UNI1 2
DPow 570 b= FLULL SURVEILLANCE

DATE: _ .
LoT AE 055117 DRym 5439 (MW Fruip)
) Zvol (max 0.20%) @S

“Water Content .
sSpeciflc Cravicy 0,91 5 ottty - 985 = /.000 Reotr TC
LM i peratOTE 2.

/v Neutralization { £0.05 mg KOH/ga (max 0.2()).5S

sConductivicy ZIXI0" vaho/c¢n (max U;-J)
~ »Contamination 5-10 1370 (wax 08t /28 Jvo
42 ovo

10-25 taax—573607
25-50 (nax—7?86-> 6svo
50-100 56‘8 (om0} /«r:;'aL
>100 faar—tt>
MSS x HYV 73 =
Sample Valve @ reserveir
Water Content o005 2 &S 2
v Specific Gravicy 0. 995 C ¢o°F MI” b
Al narri—ott CA
s/ Neutralization & | 20,05 agKOH/sa I8
< Conductivity 5,3 2 \O"SE uwaho/cm 1‘5«“
j, Contamination S5-10 23S 20y /19, ¢00 JIStore
10-25 12862 @2, avo
25-50" 2300 ¢Seo
50-100 974 1ovo
>100 (9 92
Saaple Valve
Wacer Content 14
Specific Gravicy
Mineral Otl b4
Neutralizacion ¢ agKOH/gm
Conductivity umho/ca
Contamination 5-10
10-25
25-50
50-100
>100
COMMENTS : VISCOH 4,'{' 40 c

new £l d 182,13 x 29596 sce = S3%3 it
HYY-10 18207 x 297,55 s¢c = 5475 o /f

“Technictan _Jim Shore 7 Tnave purgl

Supervision a‘(/LV\ . Dace ._.2_.’.”_—&_-__—-
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STONE AND WEBSTER ENGINEERING CORPORATION
ENGINEERING & DESIGN COORDINATION REPORT

P ——
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—

PROJECT/CLIENT

L,T

NINE MILE POINT NUCLEAR STATION — UNIT 2 ummmmmwm

e

JO. oR

/3/87

. PRosD, kT G | 2Mes o /-oo/,ﬁ’,r
RCFERERCT occuan: . SUPPLIER(OR SUNSHP CRITY
o« SPBoDD | ' e v . )

OUSCRIPTION SUMMARY

10 ACSTTABIATY 0F Nybhaaie RUrD |

REMARKS

" PR 0B334 |

PROSLEM DESCRIPTION

"’

7-/)-15

AREA T = TV Btol -

277 e,

o=

SUGJIET MSTV S

Fae R o334S | CRITEIA ARE REQD To DETSUANE
TISA/CEIPTABIUTY S of FLUID SAc.c00 Fof Jss
H roenJiie  neztrniorzs

~

SPet P3o03D Dol NOT ADDRTSS ey S:' € of
Ve 79 V)

(X1
mmaron (AREA/ T fo OATT HELOLD [APER ENGR, RESP
S, LEONATZD oan,’.év7 ) ¢{Z? %/%" oY "ZW e
nou.:u SOLUTION I8
(1]
Py 2 Aoz WW
Iu Ve !
- B
:i;-“.:.-----‘-"l V.".: -
- s - 0
L AT v Y AR
10T Ty DI LID FR
P W Y A
prsQn e rn ViR g
ra HERNE N -
"
ENVIR —_ INTERO(SCIPUINE ENGR | DATE NON
QUAL YES 5 NONBL] EORCORRENCE | aswe asme =
SEISMIC | CEF —
QUAL Yes O O] oiscipune i AEQD YES T NO .
AFFECTED DOCUMENT NUMBERS [TYPE[STATUS |RELATED AGTIVITIES [ QA CAT CLIENT APP REQ'D () WS
(R4 "
A}‘ e ¢ REF oaATE
PIo03 D s\ AN M’ 3 o SUB ITEM |WORKAESP JSUB ITEM WORK Al
(L“Nb—d Iol 01 rr AW/ 02 22
RESFHLEAD ENGA. ,oavt  TEQ RELEASE MO, €0 RELEASE WO,
t ' z0 te
MATERIALS ENGR, :ou: wBS MO. wE§s NO.
1t 1 [1) ts .
tQuUIs, SPEC. | 0ATL WORK COMPLETION NWR QTonc
23 : 30 '
QS0 OR €A 1 0ATE INSP REPOAT NO/SIC LDATH
€ ~WILL 8E INCORPOSATSD. 13 : 3 '
1 ] POR +
T T ee mgo‘artonnrto PROJ. CNGA. TOATE  FINAL WORK TRACKING CLOSURE toari
I-NO CHANGE 20 ] s2 N

CSCRIPTION1OY)
33

REMARKS (01}
34

DESCRIPTIONM (O2)
33

REMARKS (02)
34




_'!:%.

w.

>

<%

A2
‘A



:ACIQ or 6

Yy o U
ENGINEERING & DESIGN COORDINATION REPORT

STONE ANO WEBSTER ENGINEERING CORPORATION
: ‘éf‘a’%b .

)

PEoBLEN BSotoTror/,

P2 FELETN ATIIALATD (}%‘3,{‘/‘7 TIE  forowingG’
/2 A r? N D AT ian)S / OBE T TroNn S SRE AMADE |
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NINE MILE POINT NUCLEAR STATION - UNIT-2
? NOTES OF TELEPHONE CONVERSATION

~er
* CALL DATE 2/7/%t. [ 1ME )/ oo am .
PROJECT Nine Mile Point = Unit 2 J.0. 12187
FROM: T0:
L. N EOAARD T NAME B, cosra .
SS Gy TITLE VeSNDoX ,
S5 . _ADDRESS __LE0 SBY. VAOAS .

’ w1y (G!7/) =~ 36F =312/
SUBJECT MfIV /J z«ﬂ-w ACrUaroRS SdtD

t/y,sztple
SUMMARY B.C. WS GV IR, TiE lamm’rrw; ANPAAYS 1S BSTRI AN
rew pwip ¥ 7 Fuors 1 2r15s S WYY TS EBSSerRvoNz ,u./o

ASe S Fo tamad L /7T Moé LS  &fwSicarn) TR TIkE

PP e N T M SNT  WNAID  BE  ADSEVATISY  RSI oD

By TiS v T el ¢ Dprr ohe oTRNR  SEADWGS

GINRS  INETZE WIRHN PSP Lt TS, [welorn G TS

VISCoS T, /i tomns eSS smms HE SEU TIHT TikE WO PRSSINT

el VS S rAtcctToRAS . =
Bl WS PEEiND T  INDIcAgE WIAT e U~ACcSPTr

AP SHS  WAD BS I BThATED  THRT TS YONOoRS

L

/7 £
MW CONSZBAL 75 lLow Wszasv‘rf A’ O TFI2 aomdoarﬂ
DD BE WiTiaw  Dons 5/:: SEC . Lp )7,

COPY TO: ( £ "’“7"’3)
e ——————

STAMP OR SIGNATURE
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NINE MILE POINT NUCLEAR STATION - INIT-2
¢ , uores OF TELEPHONE CONVERSATION
'23 TSI Py
e : a =
© CALL DATE _ 3/7 7@"’ TIME ”-oo MJ
PROJECT Nine Mile Point = Unit 2 J.0. 12187
FROM: . T0:
NAME
TITLE
_ADDRESS

r-- ,‘.'I * —r— . s g

SUBJECT

SUMMARY B 'C NS Nt 75 _4BicATs A SVTRRLS _THUS

PoBiop SASTWEN Safuni 2R Fwiip £ 22
/- Dornd S
i g, VBl AMopl ~ o PR TIonAL  PRiobS ok

D MapI TR é VR G  OFPZBATIornRA. FAdt)D0S uxaz-\’
‘!“" o Morn TS {WM7 Ting SusiP Grived A

: 95 P
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| «‘. Le e o .ial MINE MILE POINT SUCLEAS STATIOR = UNI1_2
i Pow 570 e FLUIL SUKVEILIANCE

:
DATE: .
LoT AE a551I7 DRUM 5439 (mMw Frusp)
7vater Content . Zvol (msx 0.202) GS
sSpecific Cravity ettt - 985 = /000 RéoFr TR
Ll iseret-OTT S
7 vNeutralization / _Q__Q._&B__lg KOll/ge (max 0.20) VM
vConduceivity - vaho/cn (max 1E=3) °
~ vContaaination 5-10 (max 4 OUO> /28 090 7T
10-25 taex—573807 42 ovo
25-50 (wax—780-)- 6svo
50-100 (wer—tt0) /0";"0
>100 wen—tt) N
QMSS x HYV 73
Saaple Valve @ reserver ..
¢ Water Coatent Lnos 2 & 2
y v Specific Gravity * _f) 998 @ co°r M1 3
ALitinerai—tt %
s/ Neutralizacion ¢ 20,05 agkOh/ga I8
v Cunductivity 8.3 gxo"EE vaho/ca L=
h. Contamination 5-10 1], Idkore
m . ) 10-25 12882 42, quo
25‘50 ;& N1,
50-100 YA | 1evo
>100 (A 3%
' Saaple Valve .
Water Content ) 4
Specific Gravicy
Mineral 0{1 p4
' Neutralization / vgKOH/sa
Conductivicy usho/ca
Contaminacion 5-10
10-25
25-50
50~-100
>100

COMMENTS : .. .
T Viscoss af Yo’c

new fhod 18213 x 29596 ste = 53%3 Gt
182,07 x 297.55s¢ec = 59,75 Gt . pe-

v HYY-70
/‘F‘.' “‘I'-ech;.ll.;:.ian J,;v S/DM .'.’,-26') ‘ :-"__-.I.)-a;; .,?."./"0 | \
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" I LY
. " ANCLYSTS SPECIFICATIO
VISCOSITY 97.7 95. — 1405
*SHELF LIFE = _9-16-86"
*EXPIRATION DATE = 9-16-86
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TELEPHONE 5i7-496—4000
1% $ ‘N

S CERTIFICATE OF ANALYSIS ATTACHMENT #__/_____

'. B o PAGE__/_OF_/
FRODUCT: DOW CORNING(R) 510 FLUID 100 CS —REPORT # SR~E6~/0/32,

LOT NUMBER: AE055117 QUANTITY: 20 X 440 LE. DATE OF SHIPMENT: 65/14/85

[

G CORPORATION ; MIDLAND MICHIGAN 48640

BRUENING BREARINGS, INC.
ATTN: ROGER FFOHMAN
525 ERIE RLVD. WEST
SYRACUSE, NY {13201

v CUSTOMER PURCHASE ORDER NUMEBER DOW CORNING INVOICE NUMEER
SN255248DX/AUTH * H5-0Z3723 FR34022901
CUSTOMER SPECIFICATION NUMBER REVISION DATE
NONE
TEST DESCRIFTION ANALYSIS UNITS SPECIFICATION
00014 SFECIFIC GRAVITYHYDROMETER 792 0.9830 ~ {.008%
2BT/ABLET
0002 REFRACTIVE INBEX, 25C 1.4258 . 1.4200 - 1.4368
o4 VISCOIITY 7.7 . PZ. - 1OR,
25C
Q(-)O'S COLOR, APHA 39. 30, MAXInlM
20349 SCID NUMBER 008 B2 MAXIMUM L
BCF

*SHELF LIFE = 9-16~86

*EXPIRATION DATE = 9-16-86

: ¢

THIS 7§ TO CERTIFY THAT THE AROVE DESIGNATED MATERIA. HAS BEEN TESTED AND
DID COMPLY WITH LISTED SPECIFICATIONS (WITH THE LISTED EXCEFTIONS) WHEN
SUFFPLIED In THE ORIGINAL CONTAINER. THE MATERIAL IS SURJECT TO THE

» IJTIONS LISTED ON THE DOW CORNING INVOICE. THE ARGVE IS A COFPY OF .
RMATION ON FILE. THE LOT ACCEFTANCE DATS ARE AVAILARLE FOR EXAMLNA

REVIEWED BY: iAURA K. SINGER DATE: 09/17)85 FAGE 4

- o F eSonpec X5 /2507
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' (NTERNAL CORRESPONDENCE Y NIAGARA

. FoRM 1122 R 0240 56-01.013 \ MOHAWK
Andrew Ross @A@}”A DISTRICT Nine Mile Point
John Orlando DATE April 2, 1986 FILECODE NMP - 15744
SUBJECT Unit 2 MSIV - Dow Corning fgf?—ﬁé
510 Fluid

»

ATTACHMENT #  —+ L
PAGE_/  oOF /
REPORT # SR-66-/0/21

As I discussed with Terry 0'Connell, I will revise CRemISTEy ==

Surveillance Procedure N2-CSP-17 (Hydraulic and Lubrication 0il
Chemical Surveillanc; 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 ¢St at 40°q=95-105

Specific Gravity at 25°c=0.985-1.000

Neutralization Number (BCP)=<0.02

Water Content (Zvol)=<0.2
which is in accordance with Dow Corning manufacturing specifica-
tions. We will sample and analyze the fluid as requested b?
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 1is not

likely until after fuel load.

N |
AR:aal I-‘T;;;:;:T__-—___““.
t'

SO . Y

ce: J.N. Duell h"“‘" 5‘“..3

E.W. Leach
File

APR 3 1986
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/3030- /0

( EXPENDED SHELF LIFE REORDER FORM

pate: 4~ -PLa
Spare Parts Descriptionzvm 6\0 Q(Ll(m,% gj/ll}) Parts Number: 0/“0
spec. No.: _ {30 [ WMew Q.A. Cat.:
wrr: R0 - 1807 K Purchase Order:

Shelf Life Expiration Date:  3=)hHl

Documentation Requirements: ﬂb. ﬂF )D3 @Q_ gl\,

Originator: QMAT!\LM pate: _H'4-8H
Disposition of Material: E@ml\m

Requalify: N g\'L €N\mnr®jpﬁr?'. 2081
m Return to Vendor: NJA
(O Scpap: r\\\ln

! Reorder FPR No.: le'\

FPO No.: D]YL Expected Delivery Date: ré}ﬁ
o |

Evaluator: ﬁ'm'!% E.Gﬁﬂ!&]]ﬁ! Date: q'Ua'?)Lp
Er” He TTAED

Remarks: SRM@W ¢ Ml’d‘&\& Repery
‘!u A CLHEMEDN Bd T A\ N WAR AN r, [
EGS EALL WA HOOEPRRLE  RANA END £

ad ) derd
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Attached please find the following dispositioned NCR's:
NR # _2-86- 0067

NCR #
NCR #

NCR #
NCR #

NCR # :
NCR #

AN (xglt~\,5:z 454:(\

W. R. Yaeger 7
Mgr. Project Engineering

WRY/KDW/1mn
. (1753€)

Attachment

xc: K. D. Ward (w/o attach.)
K. Kriven (w/attach.)
NMPC Project File (w/attach.)
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SAMPLED SYSTEM: (Jow fio /NSy, _Q_._)_ SAMPLED POINT: 69,;&/ o]

SAMPLE DATE: __ 9/1/86 _ TIME: |_J400 . ;

SAMPLED BY: ﬂ’]ar{QnQ ’l’ro% —_—
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F=ATUL CORNTNG GOREORATION  MIDLANEL ifICHIGAN 48640 - TELERFHONE 517-496-4850 *
CERTIFICATE OF ANALYSIS s
RODUCT: DOW CORNING(R) 540 FLUID 1600 €S -

LOT NUMBER: AEOS3117 QUANTITY: 20 X 440 LK. "DATE OF SHIFMENT, 69/16/83:

BRUENING EEARINGS, INC. il
ATTN: ROGER FFOHMAN “ il
525 ERIE KLVD. WEST" &
SYRACUSE, NY 13201 R4
: . S
CUSTOMER FURCHASE ORDER NUMEER DOW CORNING INVOICE MUMBER
SNR255218DX/AUTH & H5-023723 FE34022901 )
CUSTOMER SPECIFICATION NUMEER REVISTON DATE
NONE
TEST DESCRIPTION ANALYSIS UNITS SPECIFICATION
00014 SPECIFIC GRAVITYHYDROMETER 992 0.9850 - 1.0000
25C/15.6C
0002 REFRACTIVE INDEX, 25 1.4258 . 1.4200 = 1.4300
904  VISCOSITY 97.7 95. - {05.
25€ :
0005 COLOR, AFHA 30. 50. MAXIMUM
0051 ACID NUMBER .0028 ' .02 MAXTIMUMN
BCP .

¥

*SHELF LIFE = 9-16-86

*EXPIRATION DATE = 9-16-86

THIS IS5 TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS EEEN TESTED AND
LD COMPLY WITH LISTED SPECTFICATIONS (WITH THE LISTED EXCEFTIONS) WHEN
dF’F‘LIE{) IN THE ORIGINAL CONTAINER. THE MATERIAL IS SURJECT TO THE
JNDITIONS LISTED GN THE DGW CORNING INVOICE. THE AHOVE IS A COFY OF
INFORMATION ON FILE. THE LOT ACCEFTANCE DATA ARE AVATLABLE FOR EXAMINATION.

REVIEWED BY: LAURA K. SINGER DATE: 09/17/85 PAGE 1
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DOW CORNING

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, 0005 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 material
will 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' responsibility.

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

Sincerely,

wm '

ck 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






DOW CORNING SALES SPECIFICATION
(% INDICATES DOW CORNING REGISTERED TRADEMARK)

DOW CORNING* 510 FLUID 160 CST

NEW DATE: §1/23/81
SUFERSEDES : T/44/72

DOW CORNING

FROFERTIES LIMITS TEST METHODS REFERENCE

COLOR, APHA 50 MAXITMUM CTHM 0003 ASTM D 1209

VISCOSITY, CST ?3 ~ 105 . CTM 0004 ASTM D 445

@ 25 C

SPECIFIC GRAVITY 0.985 -~ 1.000 CTH 0001 ASTHM D 1298

@ 25 €

REFRACTIVE INDEX 1.4200 - 1.4300 CTH 0002 ASTM D 1218

@ 25 C

ACID NUMEBER, RCF 0.02 MAXIMUM CTH 0051 ASTM D 974
. ASTM D 664

SHELF LIFE: DOW CORNING CERTIFIES THAT THIS FRODUCT WILL MEET THE
AROVE SFECIFICATION REQUIREMENTS FOR 12 MONTHS FROM
DATE OF SHIFPHMENT WHEN FROFERLY STORED IN THE ORIGINAL
UNOPENED CONTAINER. STORAGE TEMPERATURE. AMBIENT.

DOW CORNING CORFORATE TEST METHODS ARE BASED, WHEN AFFROFRIATE,

ON STANDARD METHODS IN ASTM OR OTHER COMPENDIA, BUT MAY NOT RE
EXACTLY EQUIVALENT. DOW CORNING METHODS ARE AVAILABLE ON REQUEST.
REFER TO THE TECHNICAL DATA SHEET FOR TYPICAL FROFERTIES AND
FERFORMANCE CHARACTERISTICS OF THIS PRODUCT.






DOW CORNING

corporate test method

SPECIFIC GRAVITY - Hydrometer Spindle Reading - Uncorrected

March 1, 1973 CTM 0001A

Abstract

The specific gravity of liquids is determined usmg standard glass
hydrometers in a manner similar to that described in ASTM D 1298,

No corrections are spplied for such factors as surface tension, varia-
tion in hydrometer dimensions, and differences in standardization and
messurement 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
0 of a liquid at 25°C to the mass of an equsl volume of pure water at
15.6°C. It is a unitless number.
Apparatus
Bath: Constant temperature to hold 25 * 0.2°C. Any suitable
source. T

Hydrometers: Glass, gradusted 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), gny suitable -

) source. (The tube must be large enough to sallow the
hydrometer to move freely and tsll enough to allow the
hydrometer to flost at leasst 1/2 in. (1.3 cm) sbove the
bottom when it has stabilized.) .

Reagents
Normally equipped laborstory.

{
0“ Page 1 of 3
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CTM 0001A

Precsutions
Safety: Normal safe laboratory practicé.

Procedursal: No unusual precautions.

Parameters

Units desired (if information other than a specific gravity is
required.). Other temperatures msy be specified; however, sdditional
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, asbout 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
graduslly 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 & standard curve. Use the specific gravity (Note 4) of the
sample and the curve to determine its concentrstion.

Standardization

Hydrometers should be standardized initiaslly 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 sbove 1.0 high surface tension aqueous solutions of stO4 are
used (Note 5).

Caleculations

Hydrometer spindle reading msy be converted as follows:
gm/cc = specific gravity

. 3783.4
1b/gal (U.S). = SpGr x TSTS =3~ = SpGr x 8.345

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

- 1 28317 _
1b/cu ft = SpGr x B35 X—1 - = SpGr x 62.43
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CTM 0001A

Precision and Accuracy

The

repeatability of the ‘value reported (the maximum difference be-

tween two independent results) should not exceed 0.005 units at the
95% confidence level. The reproducibility of this method should be
within * 0.01 (Note 5).

Notes

1. 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. Standsrd reference tables are avsilable 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. Apprecisble error is introduced if the surface tension of the
standard liquid snd the materisl 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 be?ng 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 meterial is assumed and NO
corrections are applied.

References

ASTM D 1298

Norbert A. Lange, PH.D., Handbook of Chemistry, McGraw-Hill Book
Co., Inc., New York, 1961 - ]

Figures, Graphs and Sketches

None.

Ed. Corr.
Indicates change
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Q EEEEEm corporate test method

REFRACTIVE INDEX -- Liquids wWith Abbe Refractometer

July 28, 1970 CTM 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.

Apparatus

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

Circulating pump: Sargent Welch, Chicago, IL, Cat. No.
§71598.

Refractometer: Abbe, 3L, Bausch & Lomb, Sargent Welch, Cat.
No. S§72290.

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

Reagents

Liquid: Standard, Bausch & Lomb, 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
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CIM 0002 2

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 when 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 Accuracy

The reading error should be * 0.0002.
Notes

1. 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

Figures, Graphs and Sketches

None

Retype 9/83
13:1 )



e

TR

-

Lt

ey



DOW CORNING

corporate test method

VISCOSITY - Glass Capillary Viscometer

July 29, 1970 i 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 determlnlng the
absolute viscosity (dynamic v1scosn.ty) in Poise 1is given
(Note 1).

Apparatus .

Bath: Constant temperature to holg”/ga + 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.

1. 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.

Reagents

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

Secondary standard fluids: Appropriate viscosity silicone
0il 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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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 = Viscosity of Standard Stokes*

flow time, sec sec

* CentisStokes 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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CTM 0004 3

Absolute viscosity:
Viscosity P* = (kinematic viscosity, St) (density g/cm?)
* CentiPoise if preferred.

Precision and Accuracy

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

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

a. Stokes - cm?/sec
b. Poise - g/cm/sec

2. 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 £ill mark or by adding a specific
volume.

4. Care must be taken in handling volatile samples.

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







CTM 0004

References

1. ASTM D-445
2. ASTM D-2162
3. ASTM D-2515
4. Institute of Petroleum 71/66

Figures, Graphs and Sketches

None

Ed. Corr.
7/81
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B corporate test method

COLOR--Clear Liquids by APHA Technique

July 29, 1970 CTM 0005

Abstract

The method describes s procedure for the visual measurement of the
color of essentmlly 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.

Aggaratus

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

Reagents
Cobalt chloride (CoClz.GHZO): Reagent grade, any suitable source.

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

Potassium chloroplatinate (K PtCl) Reagent grade, any suitable
source,

Stock solution: Sargent Welch, Chicago, Ill., Cst. No. CS14116 or
prepared from above reagents. (See standardization section).
Precautions -

Safety: Normal safe laboratory practice.

Procedural: No unusual precautions

Page 1 of 3

wi Nlngalsesatve gon Doteelysbtasstgiaca onbontn 5 o be 00 Cloe Dheost Comvnna 16 iatg e Suovibim
tigborny ol anthernerst ttnn o F Vet e e lseent by (e aeate Ihiiovnee then

LRSI I T R IR T EOT § THTN ERETICY KT TR T LITE R RO
wary Bosalsabely aon o s00essg Jeantd wortte Thees panes 1ol 2has, anartivesd Apgn Inlsty Tas b '
Yoot anpraemfonn onf 1o Pratilentiond s wlueter aar 1ot wobttemnet awiafbees purnansenany ool e [ow Cosannnng o grumatinn

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



wNoan
W

é A B

&

, SR & -

by

r



CTM 0005

Parameters

None.

Procedure

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 comparstor 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® 10 or <10 »
If owing to differences in hue between the sample and the standards a
definite match cennot be obtained, report the range over which an

apparent match is obtained and slso 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. ,

bissolve 1.245 g of K PtCl6 and 1.000 g CoCl, in distilled water. Add
100 ml of HCI and dildte t& 1 liter with distilléd 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.

M1 Sol "A" Color s pya
1 5
2 10
4 20
6 30
8 40

10 : 50
12 60
14 ,. 70
16 80
18 90
20 100
30 : - 150
40 200
60 300
80 400

100 500
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Calculations

Precision and Accuracy

The

precision of this method should be within one color standard

number.

Notes

1.

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.

The tubes should be réviewed against a white background with

2.
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 st
least once every six months. Standsrds 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 Ed 9, p. 14.

W. W. Scott "Standard Methods of Chemical Anslysis", D. VanNostrand
Company, Inc., Ed 5, Vol. 2, p. 2045. _

Figures, Graphs and Sketches

None

Retype
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DOW CORNING

corporate test method

ACIDITY/ALKALINITY--Toluene and n-Butyl Alcohol Solvent System

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 variety
of 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,

Apparatus

Electrode: Single combination. Any suitable source.

Meter: pH. Any suitable source.

Reagents

Hydrochloric acid (HC1l): Reagent grade. Any suitable
source. Prepare alcoholic 0.IN HC1l - dilute 8.5 ml of
concentrated HCl to 1 liter with reagent grade isopropyl
alcohol. Standardize. Other normalities may be used.

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

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

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

3. Phenolphthalein (PP): Eastman Organic Chemicals, Cat.
No. 202. Prepare 0.1Z7 solution in 2B-ethyl alcohol.

Page 1 of 5
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CTM 0051 2

4, Tetrabromophenolphtalein ethyl ester (TB): Eastman
Organic Chemicals, Cat. No. 6810, Prepare 0.27
solution in 2B-ethyl alcohol.

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

Solvent: Prepare a 1l:1 mixture of toluene and n-butyl
alcohol. Add 6 ml/gal of the desired indicator. Add
standard KOH' or 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 wused.
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.

. _ Yxon? Bgon’
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CTM 0051 3

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.

Weight of KHCgH,0,

N =
Calculations
Acid No. (Vepg e) (Npg o 4) (56.1/1000) (10000 _ (o yoy/ o
or =
Base No. Swg
ACi.S NE - (SWg)(IOOO) = Equivalent Weight
Base NE (Vg e#) )N e4)
or =
%Z Base Swg
* When KOH 1is used as titrant, acid numbers etec. 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 CaC0; may be calculated as a measure of
hardness as:

6
(Vkog?) (Ngoy? (100.09/2000) (107)

SWg

CaCO3 =

Precision and Accuracy

The precision should be + 27 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. Silanol will titrate
but not quantitatively.
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k%

PNB has a pH range of 8.2 - 10. 1It 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.

Sample size should be selected to give a titration
within the limits of one buret full. Use the following
table based on 0.1N reagent and a 10 ml titration as a
guide: .

Expected Result Sample Weight, g
) Approx.
Acid No.* NE* , Weight Precision
< 0.02 >2800000 50,0 ** + 0.1
0.25 - 280000 20.0 ** + 0.05
10.0 5600 5.0 + 0.02
50.0 . 1000 1.0 + 0.005
250.0 200 0.2 + 0,001
50 0.05 + 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.

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

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

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

b. Determine the millivolt reading'of the standard
neutral titrant, add the sample and titrate back
to the original. ’
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CTM 0051 5
5. Two notations are frequently used and are defined as
follows:
a. Nil: No color change in the system when the

References

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.

ASTM D 664
ASTM D 974

Figures, Graphs, and Sketches

None

Ed. Corr.
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+ indicates changes in current issue.
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