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ABSTRACT

The study was take place with statistical analyasis of available data about
faults  (downtime DT, mean time between faults MTBF, mean time to repair
MTTR) as dependant variables on fault frequency f as independent variables
for fault modes of production equipments and operation times in the sudied
period of 26 months. Then simulate it for 25 runs in order to obtain its average
that makes the desired results to be more signifigant in generation of
mathematical models, which represents the relationships between the
predective different times and its comulated density functions.

Pareto and Fault tree Analysis of the predictive results showed that the critical
equipment (Turbine, Boiler, Condencer, and Generator) with its related faults
mode will be a main problem which repeat their faults by 85.16% of the total
repetition frequencies while three of them (Turbine, Generator, and Boiler)

takes 82.43% of total down times.

Keywords: Pareto Analysis, Fault Tree Analysis, Predictive Maintenance

Policies, Reliability Engineering Parameters.
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1 BOILER A 30 739.12 13296.75
2 CIRCULATING PUMPS B 2 29.1 13296.75
3 CONDENSER C 27 601.88 13296.75
4 EXCITATION SYSTEM D 4 83.13 13296.75
5 FWP E 4 65.38 13296.75
6 GENERATOR F 12 953.07 13296.75
7 LIFTING PUMPS G 2 21.42 13296.75
8 CONTROL SYSTEM H 2 16.92 13296.75
9 R.0.PUMPS | 2 17.92 13296.75
10 N.E.NETWORK J 2 37.08 13296.75
11 TRANSFORMERS K 1 1.92 13296.75
12 TURBINE L 40 1501.07 13296.75
SUM 128 4068
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1 BOILER HIGH CONSUMPTION OF DEMI WATER | Al | 22 |679.05 | 13296.75
2 BOILER R.O.TRIP VALVE CLOSED A2 | 2 | 14.42 | 13296.75
3 BOILER F.C.V 601 FAILURE A3 | 2 | 24.83 | 13296.75
4 BOILER FUEL VALVE CLOSED A4 | 1 5.5 |13296.75
5 BOILER FIRE A5 | 1 9.83 |13296.75
6 BOILER FDF TRIP A6 | 1 4.07 |13296.75
7 BOILER DRUM LEVEL > MAX A7 | 1 1.42 | 13296.75
8 CIRCULATING PUMPS | CIRCULATING PUMPS FAILURE B 2 29.1 |13296.75
9 CONDENSER BAD CHEMICAL ANALYSIS C1 | 18 (487.17|13296.75
10 |CONDENSER HIGH CONDENSER PRESSURE C2 | 6 | 65.63 | 13296.75
11 |CONDENSER CONDENSER LEVEL < MIN C3 | 3 |49.08 | 13296.75
12 |EXCITATION SYSTEM | UNDER EXCITATION SYSTEM D1 | 2 | 41.22 | 13296.75
13 |EXCITATION SYSTEM |E. PROBLEM IN EXCITATION SYSTEM D2 | 1 3 13296.75
14 |EXCITATION SYSTEM |SIGNALKR - ET D3 | 1 | 38.92 |13296.75
15 |FwWP FWP FAILURE E 4 | 65.38 | 13296.75
16 |GENERATOR GENERATOR TRIP F1 | 5 | 68.28 | 13296.75
17 |GENERATOR STATOR EARTH FAULT F2 | 3 |697.83|13296.75
18 |GENERATOR SEAL OIL FAILURE F3 | 2 | 13.87 | 13296.75
19 |GENERATOR HIGH CONSUMPTION OF H2 F4 | 1 | 96.42 |13296.75
20 |GENERATOR DIFFERENTIAL PRESSUR (OIL-H2) <MIN | F5 | 1 | 76.67 | 13296.75
21 |LIFTING PUMPS LIFTING PUMPS FAILURE G 2 | 21.42 | 13296.75
22 | CONTROL SYSTEM WRONG SIGNAL H 2 | 16.92 | 13296.75
23 |R.0.PUMPS PROBLEM IN R.0.PUMPS | 2 | 17.92 | 13296.75
24 | N.E.NETWORK SHUTDOWN J 2 | 37.08 | 13296.75
25 | TRANSFORMERS E. PROBLEM IN MAIN TRANSFORMER K 1 1.92 | 13296.75
26 | TURBINE HIGH VIBRATION L1 | 12 |423.33|13296.75
27 |TURBINE THRUST BEARING WEAR L2 | 8 817 |13296.75
28 |TURBINE CONTROL VALVE CLOSED L3 | 8 | 75.43 | 13296.75
29 |TURBINE EXHAUSTHOOD TEMP > MAX L4 | 4 | 43.08 | 13296.75
30 |TURBINE TURBINE TRIP L5 | 3 | 26.33 | 13296.75
31 |TURBINE INTERSEPT CLOSED 6 | 2 35.3 |13296.75
32 |TURBINE BEARING HIGH TEMP L7 | 1 | 50.92 | 13296.75
33 |TURBINE LP TURBINE BROKEN BLADES L8 | 1 | 19.25 | 13296.75
34 | TURBINE TURBINE OVER SPEED L9 | 1 | 10.42 | 13296.75
SUM 128 | 4068
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Application and Discussion :A&éliall g gudait v

(U A sMTTR (MTBF) 43 gral) ditia jilaa cleaa VY

a8 Jsanll 8 aaizall Colaeall TLaY) UL e (3 6A ¢V (T) Y alaall aladinly o

(YIS Dl () sill Lgadlis daedl (V)

MTBF = 13296.75 /40 =332.42 hr ; MTTR =1501.07 / 40 = 37.53
hr

A=40/13296.75=3.01E-03hr* ; pn=40/1501.07 =2.66E-02 hr

1
Bl TalaY Leadlis Jlaal 5 (1) a8 Jsanll Claaall U1 juladl) IS il Jlaa) (S
(8) @) Jsaadl (V) &) dsaadl e 4laY)

Cilmall Lla¥) A gral) Adia pulae cililua (¥) Jgaad)

1] L |40(1501.1| 332.4 | 37.53 |0.0030|0.0266|13296.8] 7 | H |2|16.9| 6648.4 | 8.46 |0.0002]0.1180|13296.8

2 | A |30 739.1 | 443.2 | 24.64 |0.0023|0.0406|13296.8] 8 | B |2[29.1| 6648.4 | 14.55 | 0.0002 | 0.0687 | 13296.8
3| C |27 601.9 | 492.5 | 22.29 |0.00200.0449|13296.8] 9 | G |2|21.4| 6648.4 | 10.71 |0.0002 | 0.0934 | 13296.8
4 | F |12] 953.1 | 1108.1 | 79.42 |0.0009 |0.0126|13296.8| 10| J |2|37.1| 6648.4 | 18.54 |0.0002|0.0539 | 13296.8

D |4 831 | 3324.2 | 20.79 (0.0003 (0.0481|13296.8|11| | |(2|17.9| 6648.4 | 8.96 |0.0002|0.1120|13296.8

6| E|4| 654 | 3324.2 | 16.35 |0.0003 |0.0612|13296.8]12| K |1 1.9 [13296.8| 1.92 |0.0001|0.521013296.8
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1| Al |22]679.05| 604.4 | 30.87 (0.00165|0.0324|13296.8J18| F3 | 2 | 13.87 | 6648.4 | 6.94 |0.00015|0.1440|13296.8
2| A2 | 2| 1442 | 6648.4 | 7.21 |0.00015(0.1390( 13296.8J19| F4 | 1 | 96.42 | 13296.8| 96.42 | 0.00008 | 0.0104 | 13296.8
3| A3 | 2| 24.83 | 6648.4 | 12.42 | 0.00015 | 0.080513296.8] 20| F5 | 1 | 76.67 | 13296.8| 76.67 | 0.00008 | 0.0130 | 13296.8
4| A4 1 5.5 |13296.8| 5.5 |[0.00008|0.1820)|13296.8J21| G | 2 | 21.42 | 6648.4 | 10.71 | 0.00015 | 0.0934 | 13296.8
5| A5 (1| 9.83 |13296.8| 9.83 |0.000080.1020(13296.8J22| H | 2 | 16.92 | 6648.4 | 8.46 [0.00015|0.1180|13296.8
6| A6 | 1| 4.07 |13296.8| 4.07 |0.00008|0.2460(13296.8§23| | | 2 | 17.92 | 6648.4 | 8.96 |0.00015|0.1120| 13296.8
7| A7 | 1| 1.42 |13296.8| 1.42 |0.00008|0.7040|13296.8] 24 2 | 37.08 | 6648.4 | 18.54 | 0.00015 | 0.0539 | 13296.8
8| B |2| 29.1 | 6648.4 | 14.55 | 0.00015 | 0.0687 | 13296.8§25| K [ 1 | 1.92 |13296.8]| 1.92 |0.00008|0.5210| 13296.8
9 | C1|18(487.17| 738.7 | 27.07 | 0.00135|0.0369 | 13296.826 | L1 [12|423.33| 1108.1 | 35.28 | 0.00090 | 0.0283 | 13296.8
10| C2 | 6 | 65.63 | 2216.1 | 10.94 | 0.00045 | 0.0914 | 13296.8| 27 | L2 | 8 | 817 | 1662.1 | 102.1 | 0.00060 | 0.0098 | 13296.8
11| C3 | 3 | 49.08 | 4432.3 | 16.36 | 0.00023 | 0.0611|13296.8J28 | L3 | 8 | 75.43 | 1662.1 | 9.43 | 0.00060|0.1060 | 13296.8
12| D1 | 2 | 41.22 | 6648.4 | 20.61 | 0.00015 | 0.0485| 13296.8] Y4 | L4 | 4 | 43.08 | 3324.2 | 10.77 | 0.00030 | 0.0929 | 13296.8
13| D2 |1 3 13296.8 3 0.00008 [ 0.3330| 13296.8§30| L5 | 3 | 26.33 | 4432.3 | 8.78 |0.00023 | 0.1140 13296.8
14| D3 | 1 | 38.92 | 13296.8| 38.92 | 0.00008 | 0.0257 | 13296.8|31| L6 | 2 | 35.3 | 6648.4 | 17.65 | 0.00015 | 0.0567 | 13296.8
15| E | 4 | 65.38 | 3324.2 | 16.35 | 0.00030|0.0612|13296.8132| L7 | 1 | 50.92 | 13296.8| 50.92 | 0.00008 | 0.0196 | 13296.8
16| F1 | 5 | 68.28 | 2659.4 | 13.66 | 0.00038 | 0.0732| 13296.8|33 | L8 | 1 | 19.25 | 13296.8| 19.25 | 0.00008 | 0.0519 | 13296.8
17| F2 | 3 |697.83| 4432.3 | 232.6 | 0.00023 | 0.0043 | 13296.8134| L9 | 1 | 10.42 | 13296.8| 10.42 | 0.00008 | 0.0960 | 13296.8

: Blslaal) ) 6d 2.3
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E e MTEF ® PrdvITBF 1000 1= ® DT
K MTBF)) .o PrdMTBF)) .o g | PrgDT
20000.E ) FAMTER) = 500 & DT)) 25l saxie
L y =MTBF= 216.89e41953x = Yy =DT = 1049.8x2 - 240.39x + 21.319
R%=0.9653 R?=0.9636
15000 ' 600 -y =prd.DT= 10002 - 271.56x
y= PrdMZ'I'BF=156.3e4-5358X +26.065 °
10000 R®=0.9984 400 R2=09941 @
5000 200
0 COF o CDF
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4la) blady) J&d (MTBF) cilég) dde (4) Jsil) ta Blslaal) g Abal) Jalail) Jid cild o) dBdle (W) JSd)
Aas) Al A1l aa BlSlaall g Aas) gl Adjalf
250
y = 6006x° - 12631x* + 9289.5x3 - 2810.1x + 343.79x - 3.3751 @
200 R2 =0.9103
y = 5612.8 - 12107x + 9159.3x? - 2859.9x2 + 360.87x - 1.3181 ¢ MTR
— 150 22
_E R 09731 ® PrdMTTR
Y
g 100 2 gaall daxia
[ MTTR))
50
0
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PrdDT = 1000(RN)? — 271.56(RN) + 26.056 ; with R? = 0.9941
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PréMTBF = 156.3e*536(RN) . p2
= 0.9984
zabaill i g Jau gia (&

PrdMTTR = 5612.8(RN)> — 12107(RN)# + 9159.3(RN)3

— 2859.9(RN)? + 360.87(RN) — 1.3181 ; R?

= 0.9731

Llasy 4 gaall ddia allas s JLeS) (S A <ld U 4yl 4l e slaie Yl
g f Jall @l ) S8 e Clanall Gl Ll (0) a ) Jsaall b Lelleal  Aaliaal) Jual)
2l ¢(0) pd ) Jsaall e J2ll Bl Laghe JS jualic ¢ sane Jid e JSI DT Judl
Wl saainall 2o g8l 1885 4 gaal) drig] 4 slhaall allaally 5 AY) 85 il Lele
Ll (0) aby dsaad) & el Jidl) Lalasl slSlaall clilll ae (3 ¢A Y 6T Y alaall)

lleal) A (Pred,) slStaall wilis Jase (yanal 88 (1) o8 ) J saal)

Cilamall BLSlacall Jukd Jaladt 4y igadil) 4 grall Aia allaa ad () Jgandl

o T or T wrer [wrmR] Am | wm [i[ma] ¢ [ br | wmer [WrR] Am | wm ]

1 | A1 |19|556.82 | 310.69 | 25.64 | 0.0032 | 0.039 |18 | F3 | 2 | 11.32 | 6868.96 | 11.37 |0.0001| 0.088
2 |A2|2| 9.7 |5191.61|12.58|0.0002 |0.0795|19| F4 | 1 | 164.78 | 11847.2 | 69.06 | 0.0001 | 0.0145
3 |A3 |2 9.24 |5550.01 | 12.36|0.0002 |0.0809 20| F5 | 1 | 160.15 | 12506.6 | 62.74 |0.0001| 0.0159
4 | A4 |2 | 1555 |9761.94 | 8.49 |0.0001 | 0.118 [21| G | 3 | 8.03 | 7253.92 | 12.1 |0.0001| 0.0826
5 | A5 |1 | 13.77 | 10004.6 | 12.39 | 0.0001 |0.0807 |22 | H 1 8.48 7645.17 | 13.49 |0.0001 | 0.0741
6 | A6 | 1| 17.27 |10373.4| 6.29 | 0.0001 | 0.159 |23 | | 2 7.8 8104 14.21 |0.0001 | 0.0704
7 | A7 | 2| 219 |10665.8| 1.08 | 0.0001 | 0.926 |24 | 2 18.24 | 8663.52 | 23.28 [ 0.0001| 0.043
8 | B | 2| 13.69 |6017.73 | 15.36 | 0.0002 | 0.0651|25| K 1 20.02 | 12916.7 | 3.09 |0.0001| 0.324
9 | C1[19]347.96| 596.94 | 30.57 | 0.0017 |0.0327 [26| L1 | 14 | 213.18 | 963.05 | 30.36 | 0.001 | 0.0329
10| C2 | 6 | 67.71 | 2266.59 | 11.71 | 0.0004 |0.0854 |27 | L2 | 7 | 771.05 | 1331.13 | 108.4 | 0.0008 | 0.0092
11| C3 | 2 | 35.46 | 4053.6 | 19.26 | 0.0002 |0.0519 |28 | L3 | 8 | 132.1 | 1802.47 | 13.23 |0.0006 | 0.0756
12 | D1 | 2 | 23.59 | 6357.74 | 25.72 | 0.0002 | 0.0389 (29 | L4 3 28.74 | 3522.83 | 11.78 | 0.0003 | 0.0849
13| D2 | 1| 18.64 |10930.8 | 4.74 | 0.0001 | 0.211 {30 | L5 3 10.76 | 4840.28 | 14.16 |0.0002 | 0.0706
14| D3| 1| 20.84 | 11439.6 | 49.15 | 0.0001 | 0.0203 |31 | L6 1 15.27 | 9296.13 | 21.6 |0.0001| 0.0463
15| E | 4 | 49.64 |3099.95| 17.18 | 0.0003 | 0.0582 |32 | L7 1 40.6 13422.2 | 54.77 [0.0001 | 0.0183
16 | F1 | 6 | 92.71 | 2695.11 | 13.54 | 0.0004 |0.0739|33| L8 | 2 | 7.61 | 13754.6 | 24.2 |0.0001| 0.0413
17 | F2 | 3 |697.12| 4459.6 | 179.9 | 0.0002 |0.0056 |34 | L9 | 1 | 12.53 | 14377.2 | 12.26 |0.0001| 0.0816

Sum | 128 | 3642.25 | 242891.6 | 946.02

Dev. Wrt Orig 10.47% | 5.36% |1.31%

Cilanall BLSlacall 4y i) A gral) Aadin allaa add (1) ad ) Jgaad)
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1 'Neap\"v BOILER A 29 0.227 644.3 458.5 22.2 0.0022 0.045
2 CIRCUL. PUMPS B 2 0.016 13.7 6648.4 6.8 0.0002 0.146
3 CONDENSER C 27 0.211 451.1 492.5 16.7 0.002 0.0598
4 EXCIT. SYSTEM D 4 0.031 63.1 3324.2 15.8 0.0003 | 0.0634
5 FWP E 0.031 49.6 3324.2 12.4 0.0003 | 0.0806
6 GENERATOR F 13 0.102 | 1126.1 1022.8 86.6 0.001 0.0115
7 LIFTING PUMPS G 3 0.023 8 4432.3 2.7 0.0002 0.374
8 CON. SYSTEM H 1 0.008 8.5 13296.8 8.5 0.0001 0.118
9 R.0.PUMPS | 2 0.016 7.8 6648.4 3.9 0.0002 0.256
10 N.E.NETWORK J 2 0.016 18.2 6648.4 9.1 0.0002 0.11

11 TRANSFORMERS K 1 0.008 20 13296.8 20 0.0001 | 0.0499
12 TURBINE L 40 0.313 | 1231.8 3324 30.8 0.003 0.0325

Sum 128 1 Operating Time (hr) 13296.8

sUadd

J oy Jadad w.w

& (UM ) sl ulas Ao (Or Gate) 4 sl Aalall () V) Aalaa) Gudaty 4t
(HIGH CONSUMPTION OF DEMI WATER) haill (S5 (0) a8, Jsaal)
(V) @by Jsaally VLAY Cpanai 5 Ylia

0.0032187
FP =

"~ 0.0032187+0.0389986

= 0.076240856

BlSlacall Lgdabaif g culnall JdY Allaia) Gilua (V) Jgaad)

1 | A1 | 0.00322 | 0.03900 | 0.07620 | 0.08370 | 18 | F3 | 0.00015 | 0.08800 | 0.00165
2 | A2 | 0.00019 | 0.07950 | 0.00242 19 | F4 | 0.00008 | 0.01450 | 0.00580
3 | A3 | 0.00018 | 0.08090 | 0.00222 20 | F5 | 0.00008 | 0.01590 | 0.00499
4 | A4 | 0.00010 | 0.11800 | 0.00087 21| G | 0.00014 | 0.08260 | 0.00167 | 0.00167
5 | A5 | 0.00010 | 0.08070 | 0.00124 22| H | 0.00013 | 0.07410 | 0.00176 | 0.00176
6 | A6 | 0.00010 | 0.15900 | 0.00061 23| | 0.00012 | 0.07040 | 0.00175 | 0.00175
7 | A7 | 0.00009 | 0.92900 | 0.00010 24| ) 0.00012 | 0.04300 | 0.00268 | 0.00268
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8 C‘BJ,., 017 | 0.06510 | 0.00255 | 0.00255 | 25 | K | 0.00008 | 0.32400 | 0.00024 | 0.00024
9 | C1 | 0.00168 | 0.03270 | 0.04870 | 0.05860 (26 (L1 |0.00104 |0.03290 |0.03060 0.12800
10 | C2 | 0.00044 | 0.08540 | 0.00514 27 |L2 |0.00075 |0.00923 |0.07530
11| C3 | 0.00025 | 0.05190 | 0.00473 28 [L3 |0.00056 |0.07560 |0.00729
12 | D1 | 0.00016 | 0.03890 | 0.00403 | 0.00874 |29 |L4 |0.00028 |0.08490 |0.00333
13 | D2 | 0.00009 | 0.21100 | 0.00043 30 |L5 [0.00021 |0.07060 |0.00292
14 | D3 | 0.00009 | 0.02030 | 0.00428 31 (L6 [0.00011 |0.04630 |[0.00232
15| E | 0.00032 | 0.05820 | 0.00551 | 0.00551 |32 |L7 |0.00007 |0.01830 |0.00406
16 | F1 | 0.00037 | 0.07380 | 0.00500 | 0.05620 (33 |L8 |0.00007 |0.04130 |0.00176
17 | F2 | 0.00022 | 0.00556 | 0.03880 34 (L9 |0.00007 |0.08150 |[0.00085
Sum 0.35200 0.35200
Sl daas €Y

amy ll g BSLaall (33 5k e Wnalag) &5 3l il aladiiuly Ll Lalail 5 Chlasall gl yal &3
Grbiyy Jalaill Walide (58 o) A dall il af e Slaie Wb LU Lead 5 sale]
O e ST calbia s G sill O 5 Clamall Ay Lgdde (V7)) ¢(10) () ) @Y aleall
(VS Y alaal) el il o o1 el ) sl
Trurbine = 40 ; fr=128 ; Pi=40/128 = 31.25% ; CP =
31.25%
ALY Jghaall A ge e gilial) AL Ll
lanall Ul ) S5 g )y St il e g (A) oy g2 -
lanall (i g5 Aia 3 B8y g b Jalad il eaia g () o) Jsa -
G (V) 5 (6) Cmadall CRISEIL alpaall (i il a5 (S AT Aapans
s (il s cal pall e pall gy sill) Colanally Jial dajall Cilanadl ) ) el
Agliall e SVl g
ads BlSadll J58 balail il e gil dilad ael @ Gubi (Sar Gladl udisg
A el JIEYL dai go liinte JKG e Leule 5 Uadll 5 5ad (e dalill Lo laal
Al L2,) sl LlaWl & jif saaieal) dalaill (33 3k il o jedays (V¢ ¢4 A)
CE Y Jlatl (g a Ladie 5 ddlide Gunly daladll (5523 Leie (C1, F2, L1, L3
Jsaall 8 i ge LSy bS5 i) LalaiDU ddlia) (F4) daailly oS iy lasV) (il g
sl (@A daall) Clarall & dal s EY) LLal) o riady (V4) A
azd ) Glicas s FWP el ady cilaiad dal s J8Y) Llai¥) 3 a3 Lain (G sill

Glaall e 38 il Qg g (o€ Laa KA A83) Glazall i) LIFTING PUMPS
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AL gl Ll L) 08 51 bl ¢ a5 Al Clans 5000 & 20, sl
L dnnail) Dl slaie ) (Sagd

cfanall BlSlaall i gill) dda Y by gy b Jalad (9) Jgaad) ihanall Blslanal) cidlaal) ) il 188 gy sl Julad (A) Jgand)
1 | TURBINE L [1231.83(33.82%]33.82%| | 1 | TURBINE L | 40 |31.25%]31.25%
2 | GENERATOR F |1126.07|30.92%]64.74%] | 2 |BOILER A | 29 |22.66%|53.91%
3 | BOILER A | 644.25 |17.69%]82.43%| | 3 | CONDENSER C | 27 |21.09%]75.00%
4 | CONDENSER C | 451.13 |12.39%]94.81%| | 4 | GENERATOR F | 13 [10.16%]85.16%
5 |EXCIT.SYSTEM | D | 63.08 | 1.73% |96.54%] | 5 |EXCIT.SYSTEM | D | 4 | 3.13% |88.28%
6 |Fwp E | 49.64 | 1.36% |97.91%] | 6 |FwP E | 4 |3.13% |91.41%
7 | TRANSFORMERS | K | 20.02 | 0.55% |98.46%] | 7 |LIFTINGPUMPS | G | 3 | 2.34% |93.75%
8 |N.EENETWORK | J | 18.24 | 0.50% [|98.96%| | 8 | CIR. PUMPS B | 2 | 1.56% |95.31%
9 | cIR. PUMPS B | 13.69 | 0.38% |99.33%| | 9 |R.0.PUMPS I | 2 | 1.56% |96.88%
10 | CON. SYSTEM H | 848 |0.23% |99.57%] |10|N.E.NETWORK | J | 2 | 1.56% |98.44%
11| LIFTINGPUMPS | G | 8.03 | 0.22% |99.79%| [11]CON.SYSTEM H | 1 |0.78% |99.22%
12 | R.0.PUMPS I | 7.80 | 0.21% | 100% 12 | TRANSFORMERS | K | 1 | 0.78% | 100%
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7 | GENERATOR TRIP F1 | DIF. P. (OIL- H2) < MIN F5 | HIGH CONSUM. OF H2 F4
8 | FWP FAILURE E |CONT. VALVE CLOSED
9 | STATOR EARTH FAULT F2
10 | LIFTING PUMPS FAILURE G
11 |EXHAUSTHOOD TEMP > MAX | L4
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