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SAMPLE ID : NPCIL-K/RB-OSU

SAMPLE DESC
1-33110-TK-101.

COMPONENT : TANK SAMPLE
MANUFACTURER : NOT AVAILABLE
LUBRICANT : SERVO PRIME-68
RECOMMENDATIONS:

Maximum allowable WPC is 15.0.

Discussion of Results:
The wear particle concentration (WPC) is 1.8
DL:1.0 DS: 0.8

PERCENTAGE OF LARGE PARTICLES: 11%

Wear Particle Trend

KAKRAPAR ATOMIC POWER STATION
KAKRAPAR, GUJARAT

TANK#101 (UNIT-1)/18522.
. RB-OSUTANK#101 (UNIT-1)

Wear Particle Concentration (WPC) is acceptable.

DILUTION: 1:1

NORMAL

SAMPLE DATE : 24/06/14
REC'D DATE : 07/08/14

REPORT DATE : 13/08/14
1st SAMPLE : 12/01/12

PREV SAMPLE : 22/03/14

NO. SAMPLES : 9
PROGRAM : 1
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SAMPLE ID :
2-3525Q-P002/18010

SAMPLE DESC : FM SUPLY PUMP

COMPONENT : PUMP
MANUFACTURER : NOT AVAILABLE
LUBRICANT : OMEGA 60
RECOMMENDATIONS:

Wear Particle Concentration(WPC) is high.
Maximum allowable WPC is 15.0.

Discussion of Results:
The wear particle concentration (WPC) is 25.6
DL: 15.7 DS: 9.9

PERCENTAGE OF LARGE PARTICLES : 23%

Wear Particle Trend

KAKRAPAR ATOMIC POWER STATION
KAKRAPAR, GUJARAT

KAPS/FM SUPLY PUMP

DILUTION: 1:1

MARGINAL
SAMPLE DATE : 30/06/14
REC'DDATE : 07/08/14
REPORT DATE : 13/08/14
1st SAMPLE : 29/09/11
PREV SAMPLE : 19/03/14 (M]
NO. SAMPLES : 7

PROGRAM : 1
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(5672.3+284.2) x 100=33.63%

TEST REPORT
Used Oil Analysis Report for Predictive maintenance

Report No. : 140825036 / 1408250112 Report Date : 20-09-2014
Sample ID : 1408250112 Sample Date : 23-08-2014
Equipment Name : Gear Box Received Date : 25-08-2014
Equipment No. : 7141 -P -4, 1st Sample Date : 06-05-2013
GEAR BOX LUBE Reservoir Capacity : 10 Liters
Equipment : Gear Box Lubricant : Servo Gear - 90
Equipment Location : CWPH
CRITICAL
QUANTITATIVE FERROGRAPHYANALYSIS TEST RESULTS:
Maximum allowable WPC applicable for 7141-P-4 (G.B.Oil) ;500
Spectro's Expert Observation of Quantitative Ferrography Test Results:
The Wear Particle Concentration (WPC) 856.5
Large Particles (> 5 microns) 572.3
Small Particles (< 5 microns) 284.2
Dilution Factor Nil
Percentage of Large Particles 33.63%
Wear Severity Index 246757.65

i) Percentage of Large particles =(DL-DS)/(DL+DS) x 100=(572.3-284.2)/

ii) Wear Severity Index=Q x S=(DL+DS) x (DL-DS)=DL2-
DS2=(572.3)2-(284.2)2=327527.29-80769.64=246757.65

100

80
60

40

20

0
24/05/2013 Sample Dates 20/09/2014

Percentage of Large Particles

o35 Sl gRleror RIS - SeT8vvT - 3 (wifded [A9TE)

ferare ®ur fagamor & oy SudRor & 99

¥ f=forRaa 9evs AT ST Iahd &

8.1 SUIY B SUHRT T 7+ FfeRaa
w R e g

) I8 SUBRT fhul ufharsaed & fag
feper HEeayol &1

i) STIReT gicrEr
iil) FREAT RIAT Il S B RS
e fooa g1

iv) SUBRUT Bl Y
8.2 gl faga @@=l #, WRAEMHt &

1T SUBRIT BT TIT IH SUGNIT & Hgd
) iR wRar 81 wdRiensy Wt A
frrafoRad Suseol B sepdiy favawor g
BTG B AT TR &:

1) Tl SFRER (ISl el

2) YT SIoTd SIFNeER (SSTol) Hed

3) WRIER BIS U (dIYwmul)

4) TR HUTR

5) freR $UTR

6) UISHN! BIs UW

7) he=dc TRIedRM Ug

8) TICSIST Plel 4u

9) T dex Uy

10) UTEERY Bl g (duedl) UeRTSioT
i

11) HiSRex U

12) Raaare duvR
13) BRR BrsfeT g
14) SA®HAH

15) HSIC U (FlScg3iR)

16) Ruaex Feii-ad IgereE Uy
(S YIR)
17) AP dex Uy (dSgaR)
18) A AETS e
19) W Yol PlefT U0 (Frescy3iR)
TRAd IRAY fderRR g @5 & 40
A 50 SUPRVN P FfAbiT A b T
fOMTET SMER W= BRIMH! &g fog S & 1

9.1 YUt THAT UTe HIAT

4o sa 4 ST yerl @ SuRafy ge
9 AR &b U A Bl ©, 3 I§ e
HIT S Fehal {6 R eilbe d 3 FHH Y
A thel B |

i) ST fazeor g FeM & forg T @

fFTaR fI[a B} U SIARITSHT UFSehT - HIBIT 26 (3-4), 2014

29



Rating

0 ; 7 —— I10 Maxium
Normal Rubbing [ ] <15
Severe Sliding 314

Cutting
Gear [ | 344
Bearing 274
Spheres N/A
Black Oxides N/A
Red Oxides N/A
Corrosive N/A
Other 282
.....

LIMITS (Rating)
5-7 MARGINAL

(On a subjective Scale of 0-10)

Low Alloy
Case Hardness
White Metal

[= ] Copper

Lube Degradation

Contams Spheres

Medium Alloy High Alloy

Rating
0 : ‘10 Maxium

<15

Normal Rubbing’
Severe Sliding
Cutting

Gear

Bearing

Other

T R T AN T N B B
Non Ferrous Wear Particles

Rating
0

7 10
™ T T T T

Sand/Dirt |

Fibers

Other

1 1 1 1 I 1 1 1 1 1
Contaminants Wear Particles

Lead/Tin Babbitt

orF-6 Seequdl gvleror Ryie - Gerevvy - 4

Sfya sfaffa v sifard sragadr &

i) AT oI @I UIHAT BT TROEE &
foam S Srfamt 2

iy fpel offIer WU a7 W U8y &I defl,
STEt W dcl T gall BT B, W I
AQYUTGE del bl AT o IR Ffeyol
e T SR 8 @1 HwraH STl
arfer gl 7|

fererR faga RF & Aecayol SUHROI
Y Fdlhe & T M A U PR qepel
aTell STET UR e8! el urd € | 39 Al @
g1 dl HIS[ET $7 UISY AT =Y e b |
ST gsd &1 ey, feed o gum A T
Pl 3-8 fheey & gl 9 foram e
=RV SR W & A T Fqad Yol &
TE & A o Mol S @Ry |

www.npclnicin = = l.

9.2 AT & Bt IGFT:

THA @ B SMGRT b ORI BT AR,
7 & U, oy 9 39S SUANT TAT 59
T & STeal o SIMT IUHIFRT & oy
fepa wgcayel &, W iR wrar &

fafr 9= 9§ o orgwe Fa € %
fATET SMeR W T Ul g o 4 fopet

srar g & aRoET @1 R mﬁjﬁm@

G e e o e o e

e Guel 9 pe @ geard @ g 0 R

fagcmor o wfle & R Wsa W MR e

WY g oS @1 S &1 aRia A JFIes ) = sifeaTgs

IR F g gTdRAeETa & TareRd fagd o e o .

WA A g I A8 L YA U by " T

O #1 T T SR g e ) 4T SIS

fpT ST T IRaT 2| i) ST

E E E EE EH NN EE NN EENE NN E N EN
""" n "en"n"s n """ "en"s "a " g w"a"

9.3 GERT AT ST

SIg g foArel Al A4 FRfa )1
gua/ferg Boll # SuRefe ferdt vedt
T a3 W B o W sifaRad
T UST BT SATaRIDAl Bl €| BT Bl
TSN AR TR W GIRT THA o DI
SRR TSl B |

i g wifae T arel SuHRvl & forg
GART T O @I SawgdHar g B 1 Al
Q¢ T A aR-glg & @0 fewrg ue
15 fazeryor @1 gie spar e deies
& fog, afe 729 @ gen B e
foaT S |, GART T oF B rgeaehal
Il 2|

TfpRdTs THY: STAIET Bl fagaiyor R
YA FRAM BT URTHRATS T AT
HEaqul BT 2
10.0 BRIUTGT & AT A 19 fBT ST b
qrel BT b YBR
T) B9 e for

) frE-Ten <

i) AEH-UAR

iy STA-UAT e
39 TR & B EfaRad § 9§ o §
(o 7 @ 8 ft <)
* MY gyl TS
o TR e arelt T



Gear Wear G.W. Pitting Particles
(Image 1, 400X (Image 2, 400X (Image 3, 400X
Magnification) Magnification) Maghnification)

Medium Alloy Steel Wear

Expert Observation of test results
Normal rubbing wear particles are observed in marginal quantities

Low alloy steel severe sliding wear particles of size ranging up to 314 microns are observed in near large
quantities. Medium alloy steel wear particles of size ranging up to 282 microns are observed in near large
quantities. Case hardness steel wear particles of size ranging up to 390 microns are observed in large
quantities. Bearing wear particles of size ranging up to 27 microns are observed in near large quantities.
Gear wear particles of size ranging up to 344 microns are observed in large quantities. Gear wear pitting
particles of size ranging up to 390 microns are observed in large quantities. Gear wear pitting particles
of size ranging up to 378 microns are observed in large quantities. Gear wear laminar particles of size
ranging up to 362 microns are observed in large quantities. Sand / dirt particles are observed in marginal
quantities. Red oxides particles are observed in small quantities. Black oxides particles are observed
marginal quantities. Spheres particles are observe in small quantities. Wear particles observed on the
ferrogram indicate critical operating condition of the equipment.

Recommendation / Interpretation

Wear Debris Analysis tests report is rated critical due to the presence of large quantities of Gear wear
(Fatique, Laminar & Pitting), Case hardness steel wear particles, Marginal quantities of Low alloy steel severe
sliding wear, Medium alloy steel wear, Bearing wear, Black oxides and high wear particles concentration. The
Wear observed in the components contains major quantity of gear particles, which may lead to failure over
a period of time. Increase in wear concentration indicates excessive rubbing of sliding contacts. Based on
the above observations and interpretations, it is recommended that the lubricant be changed within three
months from the date of last sampling done, if the equipment is in a running state from that date, otherwise
not and Inspection of the related components. If abnormal condition exists, Please inform laboratory.
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Severe Sliding Wear

Ferrogram

Corrosive Wear

Ferrogram

{ R

far5-8 [T Y& & & JGTER0

Ferrogram

Description

¢ Flat elongated particles
with striations

¢ QGreater than 20
microns in major
dimension

Causes
¢ Excessive load

¢ Excessive speed on
sliding surface

Bearing Wear

Description
¢ Laminar platelets

Causes

* Rolling contact
failure

Cutting Wear

Ferrogram

Description

¢ Heavy concentration of
fine particles at exit of
ferrogram

Causes
¢ Qil additive depletion

Description

¢ Long curled strips

Causes
¢ Misalignment

* Abrasive
contaminant in the
lubricant
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