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Insight. On-site.

Tru\u® s @ Cb Bwrossen
[ B/ TEB

Q @ INFORMATION
4 @ Global ABC Energy = site Name: Boston Power Site Description:
4 |l Boston Power site 1
4 [ Generator Unit One T
4 % Turbine
4 S Turbine —
Asset Condition Target Range: Last Montf 2018-08-27 To: 2018:09-26
I Before Filter
) | == D 69500
2 st Total 0il Consumption:
4 & Cooler
ey Lower Cooler
4 £ Boller Feed Pump A
4 &5 Pump
"= Before Filter
oy After filter
4 & Cooler
ey Upper Cooler

Total Repair Saving:

Severe  Abnormal  Verify
200

OK:33.3% Severe: 333 %
Emergency Turbine

Generator

ey Lower Cooler Verify: 16.7 % Abnormal: 16.7 %
4 @ DFanA

4 GFan —_—

=1 Fan Reservoir
% Fan Brg Inboard
%=y Fan Brg Outboard
4 & Fan Motor
%1 1D Fan Motor Inboard

@ SAMPLE ANALYSIS PROCESS

Target Range: LastWeek~ From: 20180919 Tor 2018-09-26

%y 1D Fan Motor Outboard Scheduled  Untested  PreDiagnosed  Released  Archived

4 & speed Changer
Sy speed Changer
4 fycowpa m
4 & Pump —_—
%= Upper Bearing v m B

e pLower Bearing
» €% Boiler Feed Pump B a Sample ID sampling Point oil Due date Component Type

TimeBased  Route Based

» $BIDFanB
& cowps O
£ AMill

180926010346 Before Filter Mobil Mobil DTE Oil Light 9/26/2018 Turbine, Steam

[m] 180925120539 Before Filter Mobil Mobil DTE Oil Light 9/25/2018 Turbine, Steam

@ TruVu 360V, 2:11.101  Expiration Date:2018-10-25 Copyright 2018 Spectro Scientiic B
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POWER C ENERATION — PHILADELPHIA — UNI1 ONE — UNIT 1 TURBINE>TURE INE THRUST BEARING>AFTER FILTER

Rotating Machine Test  ~ I Sample/Equipment ID X -~ .
Ready ELEMENTAL ANALYSIS VISCOSITY
ELEMENTAL ANALYSIS Aluminum (Al) va0 9883 . 0 &
Antimany (Sb) “woe
@ @ Cadmium (Cd) 737 INFRARED
Chromium (Cr) 0 Total Acd 116
Copper [Cu) 031 PPM Water 3221
: I Iren (Fe) 048 Oxidation 287
a —— Viscasity Index |0 i Eatigie Cutting
Ready Manganese (Mn) 224 PARTICLE ANALYSIS
Nickel (Ni) 07 1S04/6/14 16/14/10 °
AIRY
BE ® @ Silver (Ag) 0 Cots>4 053.23 N © & 25
L Tin (Sn) 663 Cntss6 20532 ANIRN 9 oo e 278
*\.L/F!'] Titanium (T} 0 Cnts >14 1033 & @ b wd g;—g%
Cg Category - Potassium (K} 178 Total Fe 843
odium (Na ! rge Fe ;
BT TNPRARER Sodium (Na) 09 LargeF 02 - FHE
Substance - Vanadium (V) 081 % Large Ferrous 0.24 Sliding Non-Metallic
Silicon (i) 14 Fe Wesr Severity Index 16.86
Ready Boron (B) 1022 Cutting >20 P
@ @ Calcium (Ca) 6218 Sliding »20 7 e Bk W B
Barium (Ba) 803 Fatigue >20 E]
Magnesium (Mg) 997  Oxide »20 368
T Molybdenum (Mo) 0
i [0
ﬁ PARTICLE ANALYSIS Difectiont Rk \_‘ Phosphorus () 2623 MANUAL PROPERTIES
4 = Zinc (Zn) 336 Flash Point N/A Unknown Water
NOTES
@ TruVu 360 Device Console 2.0.4.31 Copyright © 2018 Speciro Scientific. All rights reserved. MiniLab 153
PAN
Truvu360ig EiEH &
%Y &=
e MiniLa
= —— e |
Unit ID: Boller Feed Pump A Pump
. Bdtoss, Fh, H B8 = > H A 7 foios e
e . HRIRERBMMERN, RESESTETIIRRERENLEFE
Machine Type: Pump, Centrifugal
—_— s N s s N
== W ERFEHZA, AT ALRZMNEE.
Diagnostics :
« Secondary s e e bpass o cooged frs
 Woaring components aro afso Susp o ik
Recommended Actions :
« Clean system oil by filtration or centrifuging.
Additional Recommendations :
25 Sep 2018
© ADAPTIVE RULE ENGINE (BETA)
il Shell Tellus 46 ‘Sample ID 11
= Soedon || mmmn | Baunn  mwimn wwmn  Eimmn
' [ Eswe | Fecwt RAMEIE Zuwme EEEH
Aol
ol
Top @ ke T
A * & 0 A [ I F——
— — — — — — — e s e jeresmemar
Lead ppm <1.00 6.74 244 <1.( . - -
=B — Bk o - 2% Bk Bl s ot o proveriaon ) o
T oom 14 913 18.33 663 1% g i i
Fe Wear Severity Index 0. 0. 0.0 0.00 0. + Wearing components are
Chvome o < < = < <1 -
w - < =
Wear oo p . e = E = — Samie p—
Titanium Lo = <1 <t <1 ~ 180925121221 180925114709 180925114702 180925131632
=] £ = <1 ] B = CTrT wasaos s S T T
L] = = I = o0 & e R T e T
Manganese ppm_ 47 7.94 6.54 224 47 mcm::ﬁ: = ”“T\Sv’:
Sicon = a0 5 T4 40 % o . . o . n
150 4406 Code (-4pm) 9 19 16 A A e 2 2 & AnEes
1504406 Godo (-6ym) 16 1 18 1 ] - e . . 4 % 3 o
M 1S0 4406 Code (>14pm) 1" [ 10 Nickel Wear 06 17 u 07 06 Nick
‘Contamination Boron ppm. 20.72 .4 .82 10. 20.72 Aluminium Wear o 0 o o o Aluminium
Sodum oo <100 4 40 <7 <100 s o I 4 24 on st
Vanadin o <00 X 65 i <00 Boope o i ] £ i i L
Potassium ppm_ 0. .58 .68 1. 0.38 snom Wear Titariom
™ Koy o 22 76 054 038 .- > . : : : : pesl
i s 050 a 090 084 050 o = o 5 i o . i
e = = e s e o~ o sw - ot ]
Mokt oo <100 <100 <100 <100 <700 i e . . . = e
Chethyy  Caloum oo 2168 5698 7138 6218 2168 e T #n wn .
Magnesium ppm 1.07 1337 1117 997 1.07 Silicon ntaminatic 44] 74 922 4 a4 Silicor
Phosphorus ppm. 210.89 68.33 36.82 86.23 210.89 Sodium  Contemination 0s 24 14 09 05 Sodium
s - 35 e e 55 — S o ons 2 oes on oos Vot
Barkno: ot =400, 1263 733, 803 00! T ey — . — - |
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MiniLab FT&E

5200 MiniLab vs MiniLab 153
MiniLab %1/~ @B LU T5200 MiniLab, 2Hi—RRA “SHE” S ANIIHRRAIEE.

WEER RRT Sk S R AT ST SRHAMETRLREE (ppm)
BRI AT (WDA)  (RTi%) BRI (WDA)  (FTik)

EBEMERFIRS S, HHERTSH
(>25 pm) $kEE M TR 2 R R 5 F
BIRTE: $Fe, $ACu, IAPb, Mg, RAz, #Sn

SHiRIT R RO EER T 5%, 1S0/EE{KED BRI R~T 27, 1SOEIENRED
EIRE#/3 TARRIK (ppm)
37K (ppm)

Y
SRMITTE FESI, #Na

ShimEL ERTHEME 40°CiZThHhE
BRRTE, BES SE
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HILE, WE, RERMFIGRE DEE (TN RER

AMFITE: §5Ca, 5P, B, $Fn, $HK
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MiniLab RFIF= @A —ANEAK T mERIEE . BT Tk &g & #0EiEm. TRPFIHARIRIER MiniLab EATEN :

kit
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AR e AR e Y Y Y Y
A R A0 Y Y Y Y
R EL 706 Y Y Y Y
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AL (0F) Y Y Y Y
TR BR3¢ (RABRESHUAHFy raue | /i 2= RABRES HSkydrol) Y Y Y Y
B ZE A RUH (PAG) Y Y Y %
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BREE Y Y Y Y
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Ep=gi] Y \& N N
T AE FE 285 Y N Y Y
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Turbine, Steam
Trivector Parameter Diagnostic
b — e e Wear | Contamination  Chemistry Turbine, Steam
WA Lead folis pentsalic o Wenr i bearlnd il Parameter LimitType ~ Abnormal Severe Reference Actions Actions (Severe)
Wear Copper Suspect source to be wear of bearings, bushings, Ve
Wear Tin 1o be wear of reduioti Iron Absolute 5 10 «  Monitor. Resample at half of « Investigate equipment urgently.
normal sampling frequency.
Wear Total Ferrous Suspect 1o be wear of shaft, redueti " Lead Absolute 3 5 +  Monitor. Resample at half of « Investigate equipment urgently.
Wear Large Iron (0 be wear of shaft, ol ssmplig freqisncy;
Copper Absolute 2 5 = Monitor. Resample at half of = Investigate equipment urgently.
Wear Fe Wear Severity Index Suspect source to be wear of shaft, reduction gear normal sampling frequency.
Contamination Boron Suspect source to be contamination from lubrican: Ul Aclites ¥ i & MootorResampiktharor & diivestgatsiequipmantuIg ety
normal sampling frequency.
Contamination silicon Suspect source to be contamination from dirt, dus| Total Ferrous Absolute. 10 20 +  Monitor. Resample at half of + Investigate equipment urgently.
normal sampling frequency.
Contamination Water, ppm Suspect source to be water ingress from labyrinth i o = o e T TS
Contamination 1S0 4406 Code (>4m) Suspect source of particulate to be dirt, dust ingre: normal sampling frequency.
Secondary sources include filter bypass or clogge: Fe Wear Severity Index Absolute 1 4 *  Monitor. Resample at half of  Investigate equipment urgently.
normal sampling frequency.
Genamiozton IS0 84aiCodeachim) ShepectsouE e ee ol i Clting | Boron Absolute 15 20 +  Monitor. Resample at half of + Investigate equipment urgently.
Secondary sources include filter bypass or clogge .
normal sampling frequency.
Contamination 1S0 4406 Code (>14pm) Suspect source of particulate to be dirt, dust ingre silicon Absolute 5 10 «  Monitor. Resample at half of « Investigate equipment urgently.
Secondary sources include filter bypass or clogge normal sampling frequency.
Gt o T Water, ppm Absolute 100 200 +  Monitor. Resample at half of + Install 2 water removal system
normal sampling frequency. Check (vacuum dehydration) system.
Chemistry Phosphorus Suspect contamination from lubricant additives mi integrity of seals, breather, or Check integrity of seals, breather,
yatemt cooler system coupling. or cooler system coupling.
= = — = 1S 4406 Code (>4{im) Absolute 17 18 «  Monitor. Resample at half of «  Clean system oil by filtration or
Chemistry Zine Suspect contamination from lubricant additives mi e S, ez g
i TAN SUar ok T AN Gt Rt B o bYeihbelng e e 1S 4406 Code (>6im) Absolute 14 15 +  Monitor. Resample at half of «  Clean system oil by filtration or
e s normal sampling frequency. centrifuging.
1S0 4406 Code (>14yim) Absolute il 12 « Monitor. Resample at half of = Clean system oil by filtration or
Chemistry Oxidation Suspect oxidation rise due to overheating, localize naral sambitng frequency: cantrifuging!
Chemistry Visc 40 il may be contaminated, severly degraded or had Calcium Absolute 15 20 +  Feed and bleed reservoir with +  Change oil with approved
correct lubricant. lubricant. Check seal integrity.
p Absolute 100 200 +  Monitor. Resample at half of +  Change oil with approved
normal sampling frequency. lubricant. Check seal integrity.
Zinc Absolute 10 25 = Monitor. Consider feed and bleed. = Investigate equipment urgently.
Resample at half of normal
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21 May 2014 01:31:15
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COMPREHENSIVE
WATER SOLUTION
Dissolved and

Free Water Measurement -
Up to 6.5% water

STANDARD RANGE
Saturation Dissolved Water
Limit Measurement -

(il Sz=eiiie) Up to saturation limit
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MiniVisc3000 RFMBIENEENTHE T AT IRE . JERRHLIN & 5hiRE40° CHYE
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[E— -

Wiessirinect fomiete
V40: 106 cSt
~V100: 20.1 c5t

Ul Vi1

) | =] T ARRABITHAE
0 @ ¥ = o

Temperature
controlled at
40C

) BRI

MiniVisc3000 RFEER B ENHEE 17T IR
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BT hiRIE AR
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FerroCheckiR{EE 8, RFIGHEMIBN B PE AT EHEGM .
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" T EHRCEIE AR

= KUSEE: 5E8380-10, 000 ppm; jiEiEAE10-150, 000 ppm
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&ifEiE: 010-58731357/9 & #RFE: info@full-band.com

EM: www.full-band.com

FerroCheck 2000 &7 @k EIY
AT LA M ST

k[
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OF*MiniLabBE |, [f—SEESIR ?

MinilLab153—iR R AR S . IRELEES
TR BRBASH. BEMKSITE. HiRER
FERRIARAEE . MiniLab1533 AR ZIREETHIAR
BB AnEE kil 2B %R,

MiniLab53—igfft “=@E” ®NRE. EZERBMALY
e BEAFKS TR HIRBIERIURRE .
MiniLab33—iEEREAN “Z@E" WNRE. BIF%
WM FRADRE « SHRIBILIEIR, 7K BOmiRAhE .
MiniLab23—iRHEHIRKRSESR, BIFEBRME. HiKE
RIEFRFNIK ST

R R R R T

MiniLab153-4/ gk

\

MiniLab 33 - 3/MgEke >

MiniLab 23 - 2/M&EsR

R X X
B I T I I T rrrrrrrrogd

- - - - - - - - - - - - - - - - - - - - - - - - - -,
.
P e N T L L L L L L L L L T T TR e

MEBE LRI FROTHAN  REAMERRDRE  HEE HIRRZS 4T

RIS

(ASTM D6595753%) (ASTM D7596753%) (ASTM D8120F7:£) (ASTM D8092753%) (ASTM  D7889755%)
BRI N 1 SOTE E TR v
FEEBHFR GORL B . 2. #E& V
. $5. 8. $2. SITES v
7k v
T v
RBERE (TAN) v
SHE v
ﬁiﬂmiﬁaa’mﬂﬁﬁ (TBN) \ LR, FHILE. Fifk N
EEIE I N = I AN =N =N = N - 57 v
D

ERIE . HEMSH
SREEIEFRDRE, ppm
REGE RS BB RS 537

M. 4R 8 SR SR BELOBRL R BB HEL ER.
. . 5. TTESH.

14 | IUBHRDITRERSGE
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PTCERESH

BRI 97 FRRIITEYL 4-100 um <6% RSD
i?:g:;;olz ;1426 R 0.02-5 ppm <5% RSD SEERREFIAST MR
SAERBIRTAL , ppm 10-2,000 ppm <5% RSD EREMIniLab R X 28 #PEC I IEAR Mo X
BRSNS 2RSS | 85, 18, L. A% 20-100 um <3%RSD ENISTRLE AT AT T AR R E 25 1
LO°CIEFREEE , cSt 1-320 cSt at 40°C <5% RSD AT st
320-700 cst at 40°C MiniLab R 3l B % & 5 E — 35
BE&(E (TAN ) mg KOH/g 0-6 mg KOH/g <3% RSD HIASTMAR .
A (TAN ) mg KOH/g 0-70 mg KOH/g <3% RSD
SHLE, abs/0.1 mm 0-150 <3% RSD
L, abs/cm 0-50 <3% RSD
LR, abs/0.1 mm 0-75 <3% RSD
IR REIEEL Index, EiEHEFIETIR: <3% RSD
TAREK, ppm 100 ppm-HIAIEE* <3% RSD
BHEH7X, ppm 0.03-6.5%(300-65,000 ppm) <25% RSD
23FITRANRE, ppm ST EEESHEE TR

BeS#m

HAHEEIR %- . = |
HREETE, MHRES. BERSE, BRY : | RENRTRERH RETRBNE
Hi%E; SEmMIniab S3MHRAE & 4 EEHEE 100 | REZBRIEN. ATHEIBEROE
AMER BB ¥ ; | MR, S EYREA SRR E
| | iR
HALEAEEI ST ;
1A —— i
2 BHRBERERE L == ;
- |

S.HBERRBREFRTHSE

AR5 SHEZ

HrRBRH AR AE RMiniLab R~ RHR B E S :
m UFERE. FINKBEY%ER.
m FEfRFOTARG ML RIBR S SR
u A4S TI2IME IR AL AR S5 .
T RO iR HEIEFIFAR.

BUBRRDHERRSEE | 15
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MiniLab&5I=miE=

®ws

ik
MiniLab153 , 115V,60HZ,&TruVu 360 Basic #{4& Win10 Pro T{E&

FRER

CIEELH. AU, R,

RECHLE. (BOMREHERN

800-00196 R P )
i) FHRARE
800-00199 MiniLab153 , 220V,50HZ,&TruVu 360 Basic {45 Win10 Pro T{F&
SRR % ASTM D7596,ASTM D7889,ASTM D8092,ASTM D6595
800-00161 MiniLab153 , 115V,60HZ,&TruVu 360 =FEERS K Winl0 Pro TIEA
A T30, TR | IR R EYR,
800-00164 MiniLab153 , 220V,50HZ,&TruVu 360 =IEEARS K Winl0 Pro TIE&E
800-00192 MiniLab53 , 115V,50/60HZ,&TruVu 360 Basic 24 IR(FIREA
800-00193 MiniLab53 , 220V,50/60HZ,&TruVu 360 Basic £Xf4 EEK INERES-40°C , 1EXHEE10-80% ( TS ) |, iE#<2000m
800-00165 MiniLab53 , 115V,60HZ &TruVu 360 =3EEIRS HmEE 30-50ml , MKLEETOE
800-00166 MiniLab53 , 220V,50HZ, &TruVu 360 =HEEIRS bl BREAFANEH. MRZSYEHER Electron22
800-00188 MiniLab33 , 115V,50/60HZ,&TruVu 360 Basic %4 RRPRmi%E
800-00189 Minilab33 , 220V,50/60HZ,&TruVu 360 Basic 34 - EegEWindows10 ProsgWindows7 ProfJFBRK , 327644 , %
200-00167 MiniLab33 , 115V,60HZ & TruVu 360 SFEETRS EZENRA | PR IEes | B >2.6GHz , 5/ \I7F8GB
800-00168 MiniLab33 , 220V,60HZ, &TruVu 360 ZHEETIRSE HFER
L. o MiniLab153: 8888 , & ATINZFR1200W
800-00184 MiniLab23 , 115V,50/60HZ,&TruVu 360 Basic &4 i MiniLab53/33/23: B4#EE , EATNER110w
800-00185 MiniLa23 , 220V,50/60HZ,&TruVu 360 Basic #X{4 o
ShEESE
800-00169 Minilab23 , 115V,60HZ & TruVu 360 =HEERSE MiniLab 33: 14 cm x 69 cm x 48 cm (5.5 x 27" x 19 )
800-00170 MiniLab23 , 220V,60HZ,&TruVu 360 =IEERS SRR MiniLab 23: 10 cm x 51 cm x 48 cm (4" x 20" x 19" )
Minilab33:14cmx69cmx48cm ( 5.5 x 27" x 19" )
=IEERS Minilab23:10cmx51cmx48cm (4" x 20" x 19" )
100-00795 TruVu 360 SFEEMRSE ( 1ANES/1%E ) Minilab153:84kg (1851bs)
5B MiniLab53:14kg (31lbs)
100-00744 TruVu 360 AFAFFR , 14, 1MBR MiniLab33:9kg (22Ibs)
100-00741 TruVu 360 SEETFHFAT , 16, 14F Minitab23:6kg A41bs)
FHEERre CEZ2INIE , RoHS
TruVu 360 Basic %%
750-00156 TruVu 360 Basic F+4% TruVu 360 Pro ( 5k )
100-00886 N TruVu 360 Pro issFFFE (KA ) TruVu 360 TruVu 360 TruVu 360
ruVu ruVu ruVu
S Basic Pro Hosting Service
800-00073 MiniLab153tREEE {4
800-00032 MiniLab153t& 500 MERFTTRFEH FBFFR] T mw mRISFE
i —— AP
800-00072 MiniLab5 347
. N N
400-00088 MiniLab53#&0500/ M AT FEM B oA A il
800-00063 MiniLab33tREZ e RERNE ZAibPC AIEPC/ RIS HREER R RS R
800-00064 MiniLab33#&i0500/ME AT TR
800-00039 MiniLab23tREEHHE EREE BN E/’l:ﬁg_ﬁp(:ﬁ; l\//ll\r;'la l;_gg BAAFEZ A uER(MiniLab)
= — A RPR—
800-00040 MiniLab23#& 500 MERATEFEM Ay s = ' giﬁg%%ﬁﬂéﬁ)ﬁﬁﬁﬁ
. i — o~ - ;E
600-00123 MiniLab15336iF4RiH Egga%?gﬂéﬁ)ﬁﬁ; Aﬁﬁﬁ%ﬁﬁﬁﬁﬁgﬂgg
— f——— = LB R, eWEREFETLAIAE
600-00122 MiniLab533iEtRiH {EARSERERER  DERHIHEE,
600-00120 MinilLab333&iF4Tie AR
600-00119 MiniLab238siFixi
FL360 FluidscanfrE#UEEE R FBIFA]
800-00171 LETTruVu 3601REBEHIHNWindows 0GR ER S, —AH 2 =
1157220 VAC, 50/60Hz, 150W HR{EHEAN
ETEERBAXERERFEAA

Spectro Scientific

Confidence in knowing

;EETEERNER4ISS R KECEILTIE
ZifEiE: 010-58731357/9
A #R%E: info@full-band.com
BEM: www.full-band.com
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