” Sample Rating Trend
WE‘,.“‘-__(_& OIL ANALYSIS REPORT WEAR

Area

Ravenswood SP-24224
T3 (S/N 23997)

Component

Wind Turbine Gearbox
Fluid

MOBIL MOBILGEAR SHC XMP 320 (280 LTR)

12008 Augl003  NevI010  Aug2012  Sep0l% ~ JuZ0IG  JanZ018  Febl021 Jan023

DIAGNOSIS SAMPLE INFORMATION  method limit/base current history1 history2
Recommendation Sample Number Client Info WC0863462 \WC0305872 WC0632674
Confirm the source of the Iubricant being utilized for Sample Date Client Info 08 Jan 2024 17 Jan 2023 28 Jun 2022
top-gp/fill. 'We regqmmend an early resample to Machine Age mths  Client Info 0 0 0
monitor this condition. Oil Age mths  Client Info 0 0 0
Wear Oil Changed Client Info N/A N/A N/A
Copper ppm levels are abnormal. Bearing and/or Sample Status ABNORMAL NORMAL ~ ATTENTION
bushing wear is indicated.
Contamination WEAR METALS method limit/base current history1 history2
The system cleanliness is acceptable for your target PQ ASTM D8184* >50 0 0 0
ISO .44.106 cleanliness code. The water'conte'm is Iron ppm  ASTMDSS3m) >75 35 27 26
negligible. The system and fluid cleanliness is Chromium ppm  ASTMDSIESM -5 <1 <1 <1
acceptable. )
Nickel ppm  ASTMD5185m) >10 <1 <1 <1
Fluld Condition N , Titanium ppm  ASTMDSI&SM) >10 0 0 0
Additive levels |nd|_cate the addmop of a different Silver opm  ASTH D5185(m) 0 0
brand, or type of oil. The AN level is acceptable for
this fluid. The condition of the oil is suitable for Aluminum ppm  ASTMDS1E5m) >10 <1 <1 0
further service. Lead ppm  ASTMD5185m) >3 0 0 0
Copper ppm  ASTMD5185(m) >5 5 4 4
Tin ppm  ASTMD5185(m) >3 0 <1 0
Antimony ppm  ASTMD5185(m) >3 0 <1 0
Vanadium ppm  ASTMD5185(m) 0 0 0
Beryllium ppm  ASTM D5185(m) (] 0 0
Cadmium ppm ASTM D5185(m) 0 0 0
ADDITIVES method limit/base current history1 history2
Boron ppm  ASTMD5185(m) O <1 <1 <1
Barium ppm  ASTMD5185(m) 0 0 0
Molybdenum ppm  ASTMD5185m) O (] 0 0
Manganese ppm  ASTMD5185(m) 0 0 0
Magnesium ppm  ASTMD5185(m) <1 <1 <1
Calcium ppm  ASTMD5185m) O <1 0 0
Phosphorus ppm  ASTMD5185m) 485 270 314 289
Zinc ppm  ASTMD5185(m) O 31 23 18
Sulfur ppm  ASTMD5185(m) 3344 3557 3508
Lithium ppm  ASTMD5185(m) <1 <1 <1
CONTAMINANTS method limit/base current history1 history?2
Silicon ppm  ASTMD5185m) >40 1 2 3
Sodium ppm  ASTMD5185(m) >10 (] <1 <1
Potassium ppm  ASTMD5185(m) >20 <1 <1 <1
Water % ASTM D6304* >0.02 0.003 0.005 0.010
ppm Water ppm  ASTMD6304* >200 36 55.3 102.0
INFRA-RED method limit/base current history1 history2
Soot % % ASTM D7844* 0 0 0
Nitration Abs/cm ASTM D7624* 2.3 2.5 2.3
Sulfation Abs.imm  ASTM D7415* 48.0 25.8 45.4
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number of particles {per 1 m

., Non-ferrous Metals FLUID CLEANLINESS method  limitbase current history1 history2
| Particles >4pm ASTM D7647 5067 1172 31109
. - __ Particles >6pm ASTM D7647 >10000 1658 283 13511
g Particles >14um ASTM D7647 >1300 152 23 54
Particles >21um ASTM D7647 >320 41 7 12
2 Particles >38um ASTM D7647 >80 3 0 1
o L — Particles >71um ASTM D7647 >20 1 0 1
- 2 5 - = S % £ & OiCleanliness IS0 4406 (c) >--/20/17  20/18/14 17/15/12 22/21/13
- h FLUID DEGRADATION method limit/base current history1 history2
. Additives Oxidation Abslfmm  ASTM D7414* 55.6 20.6 50.9
. =l Acid Number (AN)  mgKOHg ASTM D974 0.85 0.79 0.78 0.77
sannanmannan TiIC L
- 5 5 ‘-m\f "\*""'-M--N\ VISUAL method limit/base current history1 history2
s 200 White Metal scalar Visual* NONE NONE NONE NONE
0 Yellow Metal scalar Visual* NONE NONE NONE NONE
. Precipitate scalar Visual® NONE NONE NONE NONE
‘ ] ] = N = = = = Y Silt scalar Visual* NONE NONE NONE NONE
S5 % B 5 & i % Debris scalar Visual* NONE NONE NONE NONE
Sand/Dirt scalar Visual*® NONE NONE NONE NONE
— Partice Count .. Appearance scalar Visual* NORML NORML NORML NORML
2 880 L ., Odor scalar Visual* NORML NORML NORML NORML
= 30,720 “ oy 2% Emulsified Water scalar Visual* >0.02 NEG NEG NEG
LEND W% Free Water scalar Visual* NEG NEG NEG
1.920 B =
480 18 ” FLUID PROPERTIES method limit/base current history1 history?2
20 i =
30 %z Visc @ 40°C cSt ASTMD7279(m) 335 301 301 301
§ Blremenal 2 Visc @ 100°C cSt ASTMD7279(m) 38.3 344 34.3 34.3
ﬁ 3 Viscosity Index (VI) Scale ASTMD2270° 164 159 158 158
tu B T4 FIfM 3 Tiu
SAMPLE IMAGES method limit/base current history1 history2
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;{-"’"" CALA Laboratory : WearCheck - C8-1175 Appleby Line, Burlington, ON L7L 5H9 Vestas American Wind Technology Inc.

Vst Sample No. : WC0863462 Recieved 112 Jan 2024 1417 NW Everett Street

1S0 17025:2017 Lab Number : 02608636 Diagnosed : 16 Jan 2024 Portland, OR

f:;;ﬂ':; Unique Number : 5709722 Diagnostician : Bill Quesnel US 97209

Test Package :IND 2 ( Additional Tests: FT-IR, KF, KV100, PQ, TAN Man, VI) Contact: Nicole Philippi

To discuss this sample report, contact Customer Service at 1-800-268-2131. NiPhi@vestas.com

Test denoted (*) outside scope of accreditation, (m) method modified, (e) tested at external lab. T: (503)327-7683

Validity of results and interpretation are based on the sample and information as supplied. F: (503)327-0247
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