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TOOLBOX

sesion

Taller practico con
herramientas para mejorar
la confiabilidad de tu planta

La Sesion Toolbox es un taller donde aprenderéas
conocimientos practicos y utiles que te serviran
en tu trabajo en planta, aqui el ponente explica el
objetivo de la herramienta a aprender y facilita
el modelo de aprendizaje mediante ejemplos y

M ejercicios.

- Adicional proporciona herramientas, formatos,
Ssesion hojas de céalculoy consejos, para que adquieras las
competencias que mejoraran tu desempefo en el
dia a dia.
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CONGRESO DE a
. . . . \( ) B
El Camino Hacia el Mantenimiento ~ """~
Predictivo
* “No lo arregles si no esta
. roto”
Correctivo * Elevado downtime no
programado
* Plan de mantenimiento fijo
;  Tiempo entre tareas de mantenimiento
Preventivo en base a la experiencia o pautas del
proveedor
+ Uso de la condicion del activo en el
En Base a planeamiento del mantenimiento
Condicié * Uso de KPIs de la condicion y carga como
ondicion conductores en el ajuste de los KPIs
objetivo
|| * Mantenimiento en base a IA
Industrial predice la actividad
. y tiempo de mantencién
Predictivo |
« Prediccién usa las sefiales de
sensores del proceso
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Big Machinery Data:

Big

A ’ - Machinery
2384640 x 189 Data
Sensores

> 450 Millones Registros

1L 1 waon

N () ittt 5°
Planta de Recuperacion de Gases “~~

de Hidrocarburos

SCADA Data:

Sensores: 188

flle © Registros > 450 millones

e Tasa de Muestreo: 15
AR PRI - Tasa de Muestreo: 15 seg |G ENNENEEN
- Periodo: 1 af
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= 2 i 5°
Planta de Recuperacion de Gases Ot 2

de Hidrocarburos

Registros Detenciones:

Start Finish LABEL 0BS 1

(] 2019-02-07 21:50:00 | 2019-02-08 04:31:00 Normal Stop Gen_sStand-by

1 2019-02-08 14:03:00 2019-02-09 17:05:00 Normal Stop Gen_Stand-by

2 2019-02-16 05:45:00 2019-02-16 13:59:00 Normal Stop Gen_Stand-by

Detenciones: 127
Distintas causas

Sincronizar data SCADA con
registros detenciones

123 2019-12-24 19:50:00 2019-12-25 08B:22:00 Unknown Cause Gen_Failure

124 | 2019-12-25 09:13:00 | 2019-12-25 09:51:00 Unknown Cause Gen_Failure

125 2019-12-25 10:59:00 2019-12-25 13:29:00 Unknown Cause Gen_Failure

126 2019-12-25 15:07:00 2019-12-30 10:24:00 External Cause Gen_External

.z widdibis 5°
Planta de Recuperacion de Gases O 2

de Hidrocarburos

value counts normalized value counts
External Cause 0 0.708661
Normal Stop 13 0.102362
Scrubber High Level 3 0.047244
Instrument Failure 6 0.047244
Electrical Failure 4 0.031496 value counts normalized value counts
Unknown Cause 4 0.031496 o 1115196 0.967404
Mecanical Failure 3 0.0238622
1 37576 0.032596
High Suction Pressure 1 0.007874
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El Desafio: Inteligencia Artificialy ©%"
Big Data

Empresas que sigan ignorando la lA o
descuiden su integracion en sus
organizaciones dejaran de ser
competitivas

Se ahogaran en datos y complejidad

El mundo se basa cada vez mas en datos

IAy Big Data en Confiabilidady  9%*
Mantencion Predictiva

Desarrollar modelos predictivos para maximizar la
vida de activos, eficiencia operacional o uptime

Aprovechar datos pasados y continuos

Optimizar las acciones de mantenimiento periodico

Evitar o minimizar los tiempos de inactividad. Esto
ayudara a evitar clientes insatisfechos y bajar costos

10
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IAy Big Data en Confiabilidady =~ 9%%*

Mantencion Predictiva

| ! | ! | | !
1 Datos de : | Seleccién de : | Physics-based : | Programacion del :
: Monitoreo | 1 Variables I | Models | : Mantenimiento |
| 1
1 Registros de 1 1 Analisis 1 | Data-Driven 1 1 1
» . Repuestos
1 Mantencién | 1 Estadistico | 1 Models | 1 1
| | | ! | ! | !
| | I " — | | | | |
1 Otras Fuentes 1 1 ormatacion 1 1 Hybrid Models 1 1 Inspecciones 1
| I ] Modelo | | | | |
1 ! 1 ! 1 Diagnéstico & ! | !
| Adquisiciéonde Datos | | PreprocesamientoDatos | 1 Pronéstico 1 1 Toma de Decisién 1
L e e e e ——— | L — = _f _____ 1 L — - = _I _____ 1 [T S 1
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Tipos de Aprendizaje de Maquinas O

Aprendizaje de
Maquinas

Aprendizaje No
Supervisado

Aprendizaje
Supervisado
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1791

1792

1793

1794

1795

Aprendizaje No Supervisado

Data de Monitoreo: sensores, imagenes, tribologia, informes ...
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& CONFIABILIDAD
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L1 mwiaon

suss | ooce | oum | siom | oo oo | owes | Do | Soos || e e Estad
e | 7T z g : L : : e | T e | stado
s | azaaa | s | azsawa | amsaa | umsas | amsaa | uzsia |z E s | 1z | e
Salud
o
o 15 95.633038 | 41.675932 | 2992.986328 | 28.496231 | 31.000000 | 31.308243 | #8.m32901 | 616.877563 | 31.754730 s.as0000 | 277.799927 | mam Hall | ee—
Loroors0
201005
2 15| ae.esaian | 41875932 | 23652853516 | 26.899142 | 31393305 | 31956072 | 83634367 | €17.388580 | 31754730 smsocn | an.eesr | e Y Degradado
1o
2019-05
: 15| svazssao | ararsisa | zsos.esoase | am.ensiea | 32.0000m0 | 32252456 | s0.320455 | ere.seor | 3n.s430 [RTPHIR [P - s
Lo
20-05-
s 1| sesseass | avarsma | zsess.seonrs | 2mem9nea | ansozsmn | 3226006 wrrareser | anmsanse s.us0001 a san
1610014
.
q Yo | sremanz | arersiaa | zsran.enoamn | ze.s10sa8 | av.evesse | sz.esnces | se.srsesa | ss.ussss | an [T e .
1r01100 H
1000912 L6104 | 42.280500 | 0.000000 | 29277584 | 30101256 | 33300488 | 66.124171 | s84.3270m | 37584370 3.560000 a wan
e
woosts | 0 | utz.onoss | aa.seisas | o.cveeon | 2s.eurses | 33,5071t | 33.000000 | 66301308 | s96.53166 | 31.909132 ase0000 | 293.790907 | v wan
-
PR | incsions | seemis | eucomeon | nesenes | ss.amsane | smaaomms | cecasaoss | ssn.emaoso | sa.sasem ssicum | ms.emis | ma e
Lorzans
201-12-
1600915 30 124.350006 | 43.553155 .000000 30.902131 | 32.675262 | 32.000000 | 124.350006 | B02.238159 | 39.743164 8.560000 | 295.799927 Wahi Han | e—
w0
CONGRESO DE
wantenuiento - &
u n u & CONFIABILIDAD
rendizaje Supervisado
s peak peak-peak |  crest median var skewness | kurtosis | band_@ band_1 band_2 band_3 band_4 band_5 band_§ band_7 Estado Salud
0.008641 8.028054 8.113452 3.246508 -0.0008770 0.000074 -0.936986 7.808622 | @.000443 0.000087 0.000088 0. 080072 9.000072 8.000071 0. 000872 8.000070 MNormal
0.811839 9.061926 8.122331 5.230773 0.002927 0.000132 0.899689 3.414683 | 0.000588 | 0.000057 0.000065 0. 080042 9.000040 8.000038 9.000041 | 9.000039 | Dano Pista Externa
0.807119 9.025424 8.084843 3.571287 -0, 000669 0.000050 -0.408117 2,440640 | 9.000352 9.000055 0.000054 0.000046 | 0.000046 9.000043 0.000045 | 9.000045 Dafo Pista Externa
0.808695 9.029699 8.070373 3.415453 9.002095 0.000071 0.823378 9.011527 | @.000423 0.008059 0.,000065 0.000040 | 0.000037 9,000035 0.000036 | 8.000036 | Dafio Pista Externa
@.833719 0.178666 9.387143 5.298701 8.000155 8.801137 8.190377 1.586085 | @.001985 8.000158 0.000320 0.000088 | 0.000055 9.000053 @.000054 | 9.000052 Dafio Pista Interna
2.811743 0.045812 9.182929 3.901169 8.002555 8.000131 -08.590345 2.5569@6 | 0.000589 | 0.000063 0.000065 @.080835 8.000034 9.000033 2.000034 | 9.000033 Dafio Pista Externa
0.809386 ©.023041 9.090a762 3.094046 -a.000887 @.000087 -0.167848 2.910362 | 9.00051@ | 0.000070 0.000089 0.000058 | 0.000054 9.000053 2.000054 | 0.000054 Mormal
@.805654 ©.017531 8.064454 3.100641 ~-8.000967 0.000031 -0.486815 2.291622 | 9.000267 9.000046 0.000043 0.000034 | 8.000037 9.000034 2.000035 | 0.000036 Mormal
2.836331 8.229967 6.329757 8.001467 @8.e01318 -0.396902 5.876555 | 0.002164 9.000181 6.000188 @.080851 8.000038 9.000036 ©.000036 | §.000036 | Dafio Pista Interna
2.851150 9.339144 8.588965 6.630360 0.001024 0.002615 -0.103891 2.720984 9.002809 8.000439 9.000338 @.000089 8.000059 8.000057 0.080057 8.000053 Dafio Pista Interna

1796 rows x 17 columns
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Estrategias en Soluciones S
Predictivas Prediccién del
Tiempo de Vida
Pronoéstico de Remanente
Estados de
Diagnéstico de Salud
Estados de
Deteccion de Salud

i — Failure
0.035 —

—ystem Failure

Anomalias

Probability of Failure
=
2

1 2 3 4 3 -] T & 9 10
Time {Year]
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:Como? IA y Aprendizaje e

Profundo

APRENDIZAJE PROFUNDO

Errors
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@i
Redes Neuronales Profundas ik
Capa de salida
22 capa oculta
12 capa oculta
x1 x2 XN
17
p . . 2 O 5
. Por Qué Aprendizaje Profundo?
% O rendiale
Cantidad de Datos
18
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CONGRESO DE
wantenmienTo  &°
& CONFIABILIDAD
o)LL e

Componen N
° p.o ente Adquisicion de .
Sub-Sistema Datos Pre-Procesamiento
0 Sistema e e )
/ [ \
1| Extraccion de i
1| Caracteristicas ;
Aprendizaje ! I
Soporte a e— .
D:cisién de Méquinas ! e |
e I Seleccién I
1| Caracteristicas |
e R / Reduc. Dim. ) ;

Despliegue . . . . . . i /!
19
Detector de Anomalias de un
Chancador
20
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CONGRESO DE
MANTENIMIENTO
& CONFIABILIDAD

El Sistema

Feeder Feeder

Conveyor
Belt

Harnero

Chancador

21

CONGRESO DE
MANTENIMIENTO
& CONFIABILIDAD

Data de Monitoreo

Data de Monitoreo del Sistema PI

Tempo | comente | Presionc. Ge | T Retormo | T socket inner] T Excéntrica [T Alimentacién] T Dese.C. e | Safto Anitto | Unnamed:5 | Unnamed:10 | Unnamed:11 | NivelTaza | _Setting | Corrente:t | Pesometro | Comtente:2 | V-Cero | Comentes | V.Cerod | Corientest | V-Ceraz
7017070108000 67.05307007 36278125 39.60781475  36.2884903  55.4925766 3439426041 3488699341 7641797066 1031718731 6255078316 1470351601 4026848221 _28.6000061 45 2275893311 5406780243 1015626068 3959999547 5404566936 Badlnput 0310232257
201707.0108:0200 59.17750545 387.6835938 39.49625015 3619640732 5534035873 3404961014 3483254242 749257803 9986719131 5973828316 1318476582 4079876328 26.6000061 46 2300636963 5305084991 1015591583 40 9039868927 Badnput  0.310405344
2017070108040 6352828217 3059140625 3935148621  36.1299324 5547620571 3391414261 3477476883 7526171684 10.84414101 6708593845 1461250019 4099420165 28.6000061 45 2259741455 83.05084991 1014512939 40 8926689911 Badlnput 0310225487
2017070108060 6561479187 3604296875 3930965042 3600020590 5526688385 3376937485 3465125275 7755859375 9587109566 6538261441 1370585918 4018500519 28.6000061 4540000153 2412897461 86.44067383 1012942047 41 9605992889 Badinput 0310992628
2017070108000 6834592438 318.9921875  39.1901207 3600524521 556016502 3366578293 3454035187 7751172066 10.17617226 736289072 1480859375 4091345411 26.6000061 4659999847 2487.093457 8813559723 1013100662 4140000153 9588184357 Badinput 0310373574
201707.0108:1000 65.08124542 344.1523438 39.07756042 35.90882874 55.523635%  33.6086731 3443543243 746484375 9665624619 6233593941 1266484356 389744873 26.6000061 46 2429159912 §7.11864471 1014253464 4159999847 9697234344 Badinput 0311473483
201707.0108:1200 69.25470062 387.0117188 39.02410507 3608047318 5547558975 3415885162 343410492 7379687309 10.02734375 620664072 1333046913  40.2367897  26.6000061 46 1199513188 718644104 1015974045 29 0165957019 Badinput  0.309024513
201707.0108:1400  24.9679966 422.4726563 39.65994263 3545108032 5474103545 3444937897 3456957245 1474609375 1676562548 096875 2028906155  36.98209 2916000366 35 2339260292 3457627105 1008663101 28 0150800779 Badlnput 0308566093
2017070108160 250065937 43409375 4009656525 3585788727 5475611115 3479003906 3454715271  1S1171875 1612890601 1082421899 220078135 1507305908 28.50000381 3540000153 2343463135 3491525269 6100692368 28 0154589832 Badlnput 0307571799

2017-07-0108:18:00 52.56161118 3558085938 40.37746429 36.81788635 55.13719177 3544181824 3512207031 6.293749809
2017-07-0108:20:00 64.90904999 3199335938 41.01296997 38.06434631 56.22994232  36.834§
2017.07-0108:22:00 65.28895569 2981132813 4157011795 3855218124  56.832901 37.502
2017.07.0108:24:00 76.15528107 3429648438 42.05322647 3899593353 57.19099695 37.9489

8341796875 582773447 12.46445274 42.84063721 28.50000381 4559999847 2209.643066 82.0338974 101.4813309 39 86.69980621 Bad Input 0310250431

45 224033374 83.05084991 1013568497 40 88.6064682 BadInput 031106922
21 ka7 2363682617 85.42372894 1013322372 40 89.86595154 Bad Input 0310980827

45 2334260254 8644067383 1013136368 40 92.01435089 Bad Input 0309675425

» Variables de monitoreo:

2017-07-0108:26:00 72.19928741 3066679688 42.45000458 39.41254044 57.63638687 38363 46 2355.122314 86.44067383 1014545975 40 89.87201691 Bad Input 031008786
2017-07-0108:28:00 65.64443207 263.8007813  42.8271904  39.69662094 57.85617447  38.727 Re istros > 1 mi”c')n 53 2365.221924 8576271057 101.5449371 40 90.72644806 Bad Input 0.310980588
20170701083000 7354560852 3148242188 43.02109528 391017151 5806976226 38,998 g i 2307320834 8406780243 1015845547 40 5171235657 madimput 0310090452

2017.07.0108:32:00 B5.57540894 306.6992188 43.31062698 40.24378967 5839546204 39,283
2017-07-0108:34:00 73.05687714 285.0664063 43.55168152 40.60483932 5871723938  39.6084
2017-07-0108:36:00 84.98165131 2815976563 43.82128906 40.72882843 59.11394119  39.8654

46 2287.493408 8305084991 101591835 39.59999847 §9.83753204 Bad Input 0311006486
46 2275.564453 8305084991 1014708481 40 90.50138092 8ad Input 0311436146
46 2270.101318 8372881317 1013141251 40 94.0403595 Bad Input 0310795546

* Tasa de Muestreo: 2 minutos

2017:07-0108:38:00 76.35997009 238.4023438 44.04640961 4110751343  59.2611618 4003680038  37.6043396 7665625095 9.640233994 681992197 1386093712 42.77438736 28.50000381 46 2364.593994 8474576569 1013479385 40.59999847 89.48439026 Bad Input 031107679
2017.07-0108:40:00 70.79815674 272.9296875 44.28215027 4129559326 59.24663162 40.46047211 37.76371384 8.147265434 10.19453144 7.219922066 1339023393 36.89186096 28.50000381 46 2372.19043 86.44067383 1013383865 40 9234627533 Bad Input 0311074853
2017.07.0108:42:00 66.35408783 253.4414063 44.51789093 4148325348 59.23682022 4081242371 37.97521973 6.990234375 9.344922066 6.375781059 1414492226 42.29592514 28.50000381 46.40000153 2352.996338 85.76271057 101.4640884 40 9184725189 Bad Input 0310652047
2017-07-0108:44:00 78.10632324 2518007813 44.74101639 416451683 59.36360931 4100699615 3819668198  7.38242107 9.333203316  6.36679697 14.07499981 40.34056473 28.50000381 46 2334136963 8474576569 1015879974 40 93.10825348 BadInput 0310099214
2017-07-0108:46:00 70.83135223 2741484375 44.90039444 4186459351  59.5862999 4113117218  38.397892 8.850390434 1003007793  7.42578125 1487734413 44.55442429 28.50000381 46 2317.776855 84.06780243 1015686493 40 91.84384155 Bad Input 0310404122
2017-07-0108:48:00 71.46408844 3215546875 4506474686 4134793091 59.02275848 39.69945526 3865953445 8085156441 10.28789043  7.0850375 1431523418 42.79272079 28.50000381 46 2305495361 83.05084991 1015816116 40 91.58390808 Bad Input 0310899794
2017.07-0108:50:00 62.35664368  275.484375 44.28215027 40.68376923 58.40945053 38.625 38.40055084 7.251953125 9016016006 64375 1287929726 4165568161 28.50000381 46 2296.950684 83.72881317 1014607849 40 8954122925 BadInput 0310764873
2017.07-0108:52:00 74.75189209 2813671875 43.66988373 40.19173431 57.95507431 3795420993 3825777435 7.901171684 9.533594131 6.479687691 13.42265606 36.67606735 28.50000381 46 2282121094 8372881317 1013173218 40 89.74887085 Bad Input 0310465693
2017-07-0108:54:00 65.68907928 3035976563 43.14859772 39.84215927 57.78451538 37.54855728 38.02468872 7334374905 9.631250381 6.397265434 1371796894 40.14147568 28.50000381 4559999847 2351.814941 8474576569 1013786163 40 94.8273468 BadInput 0311001033
2017:07-0108:56:00 72.87020111  297.015625 42.84113312  39.50042343 57.65091705 37.20191574 37.79957199 7380468845 9.492968559 6880468845 1343085957 41.67560577 28.50000381 46 2365657471 84.74576569 101.4102554 40 94.85728455 Bad Input 0311404496
2017.07.0108:58:00 74.50152588 3329726563 42.54961014 39.24475098 57.53312302 3690574646 37.64883041 8278905869 10.00390625 7.001953125 1501289082 4072127533 28.50000381 46 2344.935059 8474576569 1014254913 40 89.25325775 BadInput 0310703665
2017.07.0109:00:00 66.14917755  286.5625 42.22687531 3895087433 57.28636551 3663879013 37.52664185 7.126562505 9.341015816  6.46054697 13.10820293 39.86566162 28.50000381 46 2341661377 8576271057 101.5824509 40 89.84928131 Bad Input 0311596632
2017:070109:02:00 7152891541  279.96875 4203097916 3871702957 57.12524795  36.41765504 37.34435654  7.453125 9.654687881 6.5625 1361835057 42.50963593 28.50000381 4640000153 2334.72998 84.06780243 1015934448 40 9175100708 8ad Input 0310758859
2017-07-0109:04:00 76.4307251 316.0117188 41.83308792 38.63166428 57.33540726 3621047211 37.19527435  7.05507803 9.092187881  6.53476572 1233554649 40.16653442 28.50000381 46 2315924561 83.05084991 1015853195 40.40000153 8983942413 Bad Input 0311028123
2017:07-0109:06:00 82.24504089 309.9023438 41.65777588 38.47325134 57.27392197 3613476944 37.02859497 7.596093655 10.10234356 7.022656441 1436640644 4188231659 28.50000381 46.59999847 2251.897217 83.05084991 1013655624 39.40000153 89.99819183 Bad Input 0310442567

2017.07.0109:08:00 73.81905365 2917226563 4146088028 383422699 57.34430695 36.02984619 36.85129166 7.543749809 9.533280869  6.7734375 1390546834 4166635513 28.50000381

2320175293 83.72881317 10134935 35.59999847 92.38264465 Bad Input 031135416

2017.07.0109:10:00 25.20993805  433.40625 4131113434 3535438156 55.60045892 3576953506 367337532 1525781274 1723437548 0.951562524 2209374905 20.32544518 28.50000381 35.59999847 23.39155197 0 -0.448055595 28 0.155347645 Bad Input 0309718013
2017-07-0109:12:00 52.84828949 456.0351563 40.82039261 3689079666 55.32791519 3565597916 36.61754227  4.05039072 530507803  3.72304678 6920702934 3695225143 27.00000763 35 1924.444458 49.15254593 1011253662 40 93.40531921 Bad Input 0312747568
2017-07-0109:14:00 94.96626282 3015742188 40.81375122 37.59428406 56.80447388 3546539307 36.57172012 7.0625 8983983994 651523447 1365546894 38.61779785 27.00000763 4540000153 2260.013184 82.0338974 101.467835 40 89.82881927 Bad Input 0311620355
2017-07-0109:16:00 79.66036224 3292304688  40.6716423 37.67250824 57.13959885 3527879333 36.37715149 7712109566 9.321484566 6817968845 1353125 39.88316727 27.00000763 46 2282703125 8372881317 1012970963 40 91.96509552 Bad Input 0310708672
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Detenciones

Registros de Detenciones Obtenidos del SAP

[ Fecha [ Tipo de Detencién [ Causa [ Inicio [ Fin
2017-01-02 00:00:00 Falla Falla Control e Instrumentacién 2017-01-0212:42:40 2017-01-02 13:05:50
2017-01-02 00:00:00 Operacional OtraCausa 2017-01-0214:47:50  2017-01-02 14:51:02

2017-01-02 00:00:00 Falla Otra Causa 2017-01-02 16:10:02 2017-01-03 00

2017-01-02 00 00 Operacional Otra Causa 2017-01-0301:58:20 2017-01-03 02

2017-01-02 00:00:00 Bajo Stock Mina Bajo Stock Mina 2017-01-0305:21:30 2017-01-03 05:46:50
2017-01-04 00:00:00 Operacional Puesta de Servicio luego dela Detencion 2017-01-0410:28:50 2017-01-04 10:32:30
2017-01-04 00:00:00 Operacional Otra Causa 2017-01-0410:49:30 2017-01-04 20:00:00
2017-01-04 00:00:00 Mantencién Programada Mantencién Programada 2017-01-04 20:00:00 2017-01-04 20:10:30
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2017-01-0500:00:00 Operacional Otra Causa 2017-01-0521:14:40 2017-01-0521:27:40
2017-01-0500:00:00 Operacional Otra Causa 2017-01-06 01:32:20 2017-01-06 01:38:20
2017-01-0500:00:00 Operacional Puesta de Servicio luego de la Detencién 2017-01-06 03:06:50 2017-01-06 03:12:30
2017-01-06 00:00:00 Operacional Otra Causa 2017-01-06 12:19:02 2017-01-06 12:24:20
2017-01-06 00:00:00 Operacional Otra Causa 2017-01-06 15:48:20 2017-01-06 16:12:40
2017-01-06 00:00:00 Operacional Otra Causa 2017-01-06 16:13:02 2017-01-06 16:24:50
2017-01-06 00:00:00 Operacional Desalineamiento 2017-01-06 16:54:20 2017-01-06 17:04:02
2017-01-06 00:00:00 Operacional Desalineamiento 2017-01-06 17:14:20 2017-01-06 17:30:40
2017-01-06 00:00:00 Operacional Desalineamiento 2017-01-06 19:00:20 2017-01-06 19:03:40
2017-01-06 00:00:00 Operacional Otra Causa 2017-01-06 21:29:10 2017-01-06 21:54:10
2017-01-06 00:00:00 Operacional Otra Causa 2017-01-06 22:05:20 2017-01-06 22:26:02

Sensores Disponibles: Chancador
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Momento de extraccion del dato
Sensor de Corriente

Sensor de Presién Contraeje4 -
Sensor de Temperatura de Retorno “
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Sensor de Temperatura de Socket W | wsiba
Sensor de Temperatura Excéntrica / L

Sensor de Temperatura de Alimentacion

Sensor de Temperatura de Descanso

Sensores de Salto Anillo A-B-
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Tipo de Detencion Causa Detencion

value counts | nermalized valus counts
value counts normalized value counts

otra causa 7 0.297110
Operacional 2005 0.772640 DR s 0.21161
Enclaveniento 199 0.076686

Falla 382 0.147206
Mantencion Programada 127 0048340
e e e e e 121 0.046628 Pucsta de Servieis luego 4e la Detencisn 123 0.042399
Falla Mscanica 18 0.045472

Bajo Stock Mina 73 0.028131
Wival Alto Chute Harnero / Chancador s 0.035067
Retraso Mantencién Programada 12 0.004624 SO D (0 Gt w 0.0azai0
Bajo stock Mina 0.026975

Externa 2 0.000771
Hivel Alto Tolvines 66 0.025434
Falla Control & Isstrumentacion 6 0.020277
Inspeccion 6 0.023507
Falla Elsctrica 58 0.022351
Despues Procesamiento Falla Bidraulica 5 0.018487
) Nivel Alto Chute Alimentador / Correa ER 0.008052

value counts | normalized value counts
Corvoctive Progranada s 0.006936
Operacion 101363 9.996831 corte Correa 18 0.006936
Desalineaniento 12 0.004624
Falla 938 0.009169

Pull-Coard 12 0.004624
Linpiesa n 0.004239
Falla Comunicacién 8 0.003083
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Deteccion Anomalias:

AutoEncoder
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¢Programar?

matplotlib inline

numpy a

np
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t matplotlib. t as plt

mp

1_toolkits. import Axes3D

t itertools

sk
te
tel
te
tel

dataset
X_train
X_test
y_test

input_L
encoded
encoded

decoded
decoded
decoded

learn.metrics confusion_matrix
nsorflow. t Sequent
nsorflow. s import Dense
nsorflow. ke import I
nsorflow.

np. load(

dataset [
dataset['x_t
dataset['y_t

ayer = Input(shape
ConvlD(filters
ConvlD(filters

ConviD(filters
ConviD(filters
TimeDistributed(Dense(units

AE Model(input_layer, decoded)

Encoder
AE. comp

AE . summ:

28

Model{input_layer, encoded)
i se', optimizer

.eshape, Coi

activation
, activation

activation
*ivation

inglD, UpSamplinglD, TimeDistributed

nput_layer)
2ncoded)

/(encoded)
)(encoded)
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DataBruin.com
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Data Bruin

Installation
Install Miniconda / Anaconda
v i systen. if you already Puter skip this step,
i3 prafared 1o install Miniconda which is 4 free minimal have a1 least 400 i install i

Install Required Libraries

WINDOWS

s/ LINUX

Gpen Anaconda Prompt
Copy and paste the following command in Anacanda Prompt and walt urti the installation Is finished.

e databy

cho y | cos

scipy aatplotlib pydot pillow spency-python isutils meck sstuptools 6 pip install xln

install jugyteriat

29

3.7 64 condi activate ditabr
12 54 pin install httns://github, con/dlhubmape/dlhub_gatews)

LLSK #cho y | <onda Create —nase dATAbrULN Byt

Learn pandas
1.0.6 & pis

10,5 66 pip IRSTAIL protobut==3.6.1 6 pip 10sTAll 1ensorTlon==2.0 66 pip LAstall scIki
rchive/master.zip 86 pip install jupyter-server==9.1.1 64 pip install jusyterlab-serv

66 pip 1NStaLL Dy
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Upload Model / Scaler <

RAW DATA  ANOMALY DETECTION

Data Columns

Potencia (KN 2

Prasion (Kpa)

2l
T Hotor (A)

18
€8s (om)

18
Bin A (mm} 1

10
Mar 24, 2021

index recansiruction errar

0.002194050252886423

0.002167780039358749

2021-03241012:35

20210324 1012:34

20210324 1012:33

20210324 1012:32

@ Monitor Data
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L3 10:12:00 19:12:30

Potencia (KW) Presion (Kes) ¥ Mator (4) €35 mm) Dim A mm)

BB 6601616720459 0.7182045429344592 55 6004571685701 20.728160441223148 2350254302978515

91.20 o7 61.640785217285156 20.69635581970215 235.90752410888672

144.0383427734375 0.6658443763020081 64.31209162739258 20 66454124450684 235, B8961791392188

77.14563560435841 0.7068242430686951 53.86115646362305 20 6327285766016 235.87171173095703

129.89521789550778 0.8655679523944855 61.00675010681152 20.600914D01464844 235.85381317138672
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Demo en Vivo
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https://www.risksciences.ucla.edu/crse-home
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