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STM Overview >stm
Sociéte de Transport de Montreéal

* Public company — Operator of the public transit system in Montreal: Metro and
Bus services. Operates 4 underground train lines, totalizing 68 stations, 220
bus lines and 1771 busses

« 2" Jargest urban transit network in Canada, after Toronto Transit Commission

« Montreal Metro is the largest in Canada in terms of passenger traffic, and 3™
iIn North America in terms of daily passengers, after New York and Mexico

« En 2016, 416,2 millions passenger-trips

P
@ OSlsoft. Séminaire OSlsoft 2017 © 2017 OSlsoft, LLC 3



STM Overview >stm
Sociéte de transport de Montréal
 In 2016
— Annual budget: 1.4 B$
— Number of employees: 9 298
— Asset maintenance deficit: 3,9 B$
— GHG avoided in Montreal: 3,9 Mt

« Date of inception: 2002 (replaced former STCUM)

« Origins dating as far as 1861 with the Montreal City Passenger
Railway company
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Metro Critical Assets stm

 Railcars 2> MR-63, MR-73, MPM-10
 Rails and tires - Test Zones, CDV
« Train control - Switching monitoring

« Power supply = 750Vdc (traction), HQ 12,5KV - 25KKV - DHT, PR,
PSD, UPS, etc. > 315M KWh/year

 Ventilation 2> PVM, PVN

« Fixes assets - Escalators, Elevators, HVAC, pumps, lighting
« Safety - Fire, video, intrusion

 IT/OT - SCADA, servers, displays in station

« Telecom - Networking, radio, intercom, phone
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Railcars Evolution
MR-63, MPM-10, MR-73
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Command Center

Until 2012

© 2017 OSlsoft, LLC
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OPALE Project Description ®stm

(Optimisation des Processus et Activités a L’Entretien)

« OPALE project objective was to increase the level of control over fixed
asset maintenance

« Software application at the Command Center were not fit for the
maintenance team needs

« Project deliverables:
— New maintenance process and procedures
— SAP-PM
— Data infrastructure
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OPALE Project Description >stm

Context

« No data collected by Maintenance on fixed equipment

« Restricted access to fixed assets status and alarm management

« Hard to generate reports and KPIs

 Difficult to diagnose field equipment issues

« No visibility on real-time process, other than through Command Center

« Command Center is not designed for flexibility needed by
maintenance
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Pl System Architecture stm

Processus de
réplication
unidirectionnelle

Réseau Production

Réseau Corporatif

=
e Pl Interface I-‘“’
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------------- Historien PI
=P WEB et
Unidirectionnel autres
Data diode

Architecture is not fully HA , but is built for robustness and stability.
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Level of Security

Data transfer from Production to Corporate network

« Data Diode - utmost security

» Provider: Waterfall > single fiber allows data transfer only From
production network To corporate network

» Light transmitting diode on (Production) and light receiving diode
(Corporate) physically isolates networks

Remote

Critical Industrial Network
Monitoring and
Center

Waterfall 1
el
(@ X

Fiber Optic Channel [—"
t warereare 1w (53 I g
Operational

Historian wmurxw Waterfall RX Agent Historian

T WATERFALL w0 Ra
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Fixed Assets Integration Approach stm

Key Points:

Define data access - OPC-S8000 / OPC-Modbus-TCP
— Look for quick wins and low risk
Pick an equipment type with high potential for improvement
— Customer experience - escalators
Find a sponsor who is motivated to make improvements
Get experts’ help (OSlsoft— Keops)
Roll-out End to End for this asset before moving to the next
— PI Tags, Data diode, Pl AF, Pl Vision, Pl ProcessBook, SSRS
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Fixed Assets Integration Approach stm

Challenges:
« Convince internal teams NOT to code a solution
« Display data in real-time, not part of the culture
« |IT infrastructure integration — multi disciplinary team
« Corporate network integration
— Doubts and Concerns
« Data acquisition
— OPC-S8000 configuration change over time
— Matrikon = VM performance
* Pl ProcessBook, Pl ActiveView displays vs PI Vision
— Initially got some display problems... moved to Pl Vision
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Maintenance Visibility on Escalators

Asset Health

COMPANY and GOAL

STM'’s Entretien Equipements Fixes (EEF) department oversees
maintenance of 298 escalators for the Métro. Seeking customer
experience improvement, maintenance wanted fleet-wide real-

time data access to escalators health.

v

CHALLENGE

Data is not accessible.

Time to answer does not
meet maintenance needs.

Range and types of assets,
various acquisition methods.

>stm

Good customer experience
is related to asset health

SOLUTION

Using Matrikon, and PI

Interface for OPC DA gives

us a new path to acquire data }
from the Command Center.

« “EEF can now see the escalators
fleet status in real-time from their
desk as they are added to the
network.

Q-

3
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RESULTS
Quicker time to action in

station leads to improved
customer experience.

* Ability to remotely detect an
anomaly.

» Determine whether a mechanic
intervention is required.
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Escalators Fleet-Wide Monitoring stm
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Escalators Fleet-Wide Monitoring

Details display — Escalators

OSlsoft.

>stm

Ligne: 1
Station: BDRY

Arrét et verrouillage
2348 - D202 ~EM-CEN-CEN- 11800 AT

Arrét par la fosse ou la balustrade

1848 - C20203 ~EM-GEN-GEN- L1300 -EMAT
Arrét sans verrouillage

1348 - CM0203 ~E- CEN-GEN- 11800 ~EMAN
Pompe lubrification basse pression

1348 - 0203 ~EM-GEN-GEN- L1300 ~EXEE
Vitesse veille non fonctionelle

1348~ Cana0a ~EM-GEN-GER~ 11500 ~EMVYD
Validation terrain-

Testé en RS1

Séminaire OSlsoft 2017

ESCALIERS MECANIQUES

Escalier: L1900
Modéle:

CNIM2

Affaissement de marche
1848 - 0202 ~EM-CEN-CEN- L1200 ~EAM

Arrét automatique

1348 -CM0302 ~EM-GEN-GEN- L1500 ~EMAX
Arrét baladeuse

1848 - 0203 ~EM-GEN-GEN- L1500 ~EMAE.
Arrét corde. panneau

1348 -CM0303 ~EN-GEN-GEN- L1500 ~EMAF
AS.1. Alimentation

1348 - 040303 ~EM-GEN-GEN- 11500 ~BMAT
Bas niveau d'huile lubrification

1848 - 0202 ~EM-CEN-CEN- L1200 ~EMHL
Bas niveau d'huile réducteur de vitesse

1545 - 40803 ~EN-GEN-GEN- L1800 ~EMHV
Cache volant moteur

1848 - 0303 ~EM-GEN-GEN- L1500 ~EMCY
Chaine de marche brisée

1348 -C40303 ~EN-GEN-GEN- L1500 ~EME
Chaine principale brisée

1848 - 20202 ~EM-CEN-CEN- L1200 -EMFE
Cl de mode de for

1348 - 20302 ~EM-GEN-GEN- L1500 ~BMiF
Clé bloquée
1348 -C40303 ~EX-GEN-GEN- L1800 ~EXCE

Clé blogquée avec bouton d'arét
1348 -C40303 ~EX-GEN-GEN- L1800 ~EXER

Baladeuse ou A.S.I. communication
1345 0302 ~EM- GEN-GEN- L1300 -E¥AS

Contacteur principal
1848 00303 ~EM-GEN-GEN- L1300 —EMCE

Entrée main courante
1348 0303 ~EM-GEN-GEN- 1 oo ~EMEM

Statut:

Frein Electronique
4848 - 20202 ~EM-CEN-CEX- L1500 -ENFE.

Levee frein service
2348 - 00302 ~EM-GEN-GEN- 11500 ~EMFS

Levée frein d'urgence
1848 - 20203 ~EM-GEN-GEX- L1500 EFT

Levée de marche & Recul de plaque peigne
)

4348~ 040303 ~EM-GEN-GEN- 11500 -EX
Main courante dérapée

1348 - ©0303 ~E-GEN-GEN- L1300 ~EM4D
Peigne soulevé

4848 - 20202 ~EM-GEN-CEX- 11800 -EPS
Perte alimentation

1545~ CM0303 ~EM-GEN-GEN- L1500 -EMFA
Plinthe déplacée

1348 -40303 ~E¥-GEN-GEN- L1200 ~EZD

Plot de blocage chaine de marche

4348~ CM0303 ~EM-GEN-GEN- 11500 ~EMBY
Présence de marche

4848 - 20202 ~EM-CEN-CEX- 11500 -ENEY
Relais chaime de sécurités

4348 - L0302 ~EM-GEN-GEN- 11500 -EMCS
Surcharge moteur

4348~ 40303 ~EM-GEN-GEN- 11500 ~EM3M
Tension main courante

4348~ 40303 ~EM-GEN-GEN- 11500 ~EMTM
Trappe caisson fosse

2348 - 00302 ~EM-GEN-GEN- 11500 ~EMTT
Twido M.C. Vitesse Defaut

184E - 40303 ~E¥-GEN-GEN- L1800 ~EMTV

Twido Tapis ou communications
1348~ cnana ~EM-GEN-GEN- 13000 ~EMTC

NOMINAL

2017-10-12 07:56:58

RETOUR

Usure garniture frein de senvice
4848 -0202 ~EN-CEN-CEX- L1500 ~EMGS

Variateur de fréquence

4848 -0 302 ~EM-GEN-GEN- L1500 ~EMUE
Vitesselsscalier

1848 -M0203 ~EM-GEN-GEN- L1500 ~EMVE.
Vitesse main courante droite

43480303 ~EN-GEN-GEN- L1500 ~EMVD

Vitesse main courante gauche
134840303 ~EM-GEN-GEN- L1500 ~EMVS
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Escalators Fleet-Wide Monitoring

Location-based and Occupation-based AF structures
 Metro
— Auxiliary buildings
— Metro line
 Station
— Fixed Assets
* Business Unit (references)
— Escalator Mechanic
» Fixed Assets

>stm

File  Search View Go Tools Help
3Database %] Query Date - (U @ OBack =] H
Elernents
5 Elements

- (§ METRO
[l (J BatmentsAuxiliaires
= (3 Ligne_1
Bl (§ Stations
- @ ARTS
Bl (G ASMP
ﬂ ATWR
[ (J BORY
L:.‘ ﬁ BR1
E| (J AscenseursMonteCharges
ﬂ L214620
- (1214621
H ﬂ L214622
Bl (J EscaliersMecaniques
ﬂ L1321
o () L1324
ﬂ L1325
ﬂ L1327
o (G L1328
@ L1329
ﬁ L1331
ﬂ L1332
o L1333
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Escalators Fleet-Wide Monitoring stm

Sample alarms report

SQL Server Reporting Services

% Favorites [ Browse

Home > AlarmeActive

Ligne (1,2, 4,5 || station [ACAD, ARMS, ARTS, ASMP, ATWR, BBE[™|  Sévérité 100 |~

4 < 1 _Jo1 > Bl O G B~ & [ |Find|ned
ALARMES ACTIVES Nombre daermes: 2

Ligne Station Escalier Message
L1440 Escalier en amét et verrouillé 2017-10-12 08:12:42 DETAILS
L1337 Etat de I'escalier indéterminé 2017-10-12 08:0%:40 DETAILS
L1415 Escalier en amrét et verrouillé 2017-10-12 08:04:07 DETAILS
L1901 Escalier en amét et verrouillé 2017-10-12 07:55:14 DETAILS
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Escalators Fleet-Wide Monitoring >stm
SSRS Report (Proof of Concept)

= - - -
Etat des escaliers mécaniques > l
Date de debut = 2017-10-11 00:00:00 Modéle: CHNIM1 S I I l
Date de fim : 2017-10-12 00:00:00
Ohbjectif annuel Péricde rapport anneée
Taux disponikilité global (25) S0 a5 a3z
Temps moyen des arréts (min) 7 32 A0
Temps moyen entre les arréts {min) Sa0 197 562
M maoyen d'arrét par escalier 10 4 540
M d'escaliers hors service, plus de 30 minutes T 20 7o
Les 10 causes d"arrét les plus fréquentes 8 leur durée moyenne (min) Les 10 causes d’ arrét avec le temps moyen le plus long (min)
Il Fréquence [l Temps Bl Temps (minute)
600
200 . . l .
200
0 . | - | —
= - = - - - = = - 3 = -
: 5 5§ £ £ 5 = & % : § §£ 3 E £ & : £ £
= 3 3 g &8 = & B & % 2 E 4 E g g 5 -] B <
= =] = £ s B ® 2 = 5 = E = S = = 5 =
2 5§ § 5 £ 2 & £ § £ 2 2 = F % E = E & =
= - . T = = = - = = = =] < = s = = =
: £ 8 5 F E T E § : E T = 8 § : 5 ¢
g = = & = E 2 E 2 = = = 3 — & £
£ 5 % 3 = 3 % F £ E 5 i
= E 5 = = g
= - & E
= = H s
= E =
= B
& g 8
= = 8
E = 5

>
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Example — UPS Monitoring

>stm

0 Pl \;l’ision

D UPS Colletion

]
i} Tableau de comparaison

UPS MONK UPS JLCR UPS EGLS

I 1S ARTC I 1IMNS DN I I 1LINS CRT I

Trend
LIV 220 | =UF =0T N= 1L MDD Fisdusiies us e Syu ran ey

1542-T0215-BT-UP5-GEN-1.ASFS Fréquence de sartie 300 500
1544-LT0123-BT-UP5-GEN-1.A5FS Fréquence de sortie 599 599

15481 T4T3-8T-UFS-GEN-1. ASFS Fréquence de sortie 585 W 534

While working on the
display, anomalies were
detected!! Better off
without UPS here as the
current frequency is widely
unstable!

1546-1T0473 BT-UPS-GEN-2. ASFS Fréquence de sartiz 538 L] 527
1548-1T0212-8T-UFS-BEN-1.ASFS Fréquence de sortiz 539 o
1S5 TO207-8T-UPS-BEN-1. ASFS Fréquence de sortie 800 600
1552-1T0412-8T-UFS-GEN-1. ASFS Fréquence de sorfie 601 T 585
1554-1T0118-BT-UFS-GEN-1. ASFS Fréquence de sartie 539 559
1558-1T0210-8T-UPS-BEN-1 ASFS Fréquencs de sortie 539 599
1555-1T0234-8T-UFS-GEN-1 ASFS Fréquence de sartie 800 600
1580170128 BT-UPS-BEN-1.ASFS Fréouencs de sortie 599 599

604 3,318 Ir

1] a
500 [1] 1]
602 0,48275 T
599 [1] 1]
599 1] [i]
300 [1] 1]
599 0 a

© 2017 OSlsoft, LLC 20
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Other Types of Fixed Assets >

Elevators and Freight Elevators
>Stlﬂn ASCENSEURS ET MONTE-CHARGES 2017-10-18 07:19:52
pusLic
BR1 LG1 TMM CORD CART HENR JT2 RSMT MARS ARMS BONV
= s —— 2
[212c20]21ae21]214623 | ([zizzig][2iez]21z212] [228220] [228221][228222] [227220] [227221] 227723 [228220] 226821 226523 | [22521] [256621] [256523) |
SN2 VRTU
[ ] .
[223520] 223621 223622] | [222220] (222221 222222]
BATIMENTS AUXILIAIRES STM
PDK |[ CCR |[ PsN
H NN
froueq
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Future Projects — Test Zones ’stm

Home-grown application to be converted to Pl Vision

3 Outil Zone Test

Date du passage Staon  Décl.  TA| gm

2017/10/02 - 21:42:27

Honoré Beaug... 1

2017/10/02-21:40:54  Honoré Beaug... T

2017/10/02-21:39:35  Honoré Beaug...

Test Zones are located at
various stations and take
NI measurements on metro

; tires to ensure physical

- integrity

T

2017/10/02-21:34:05  Honoré Beaug... paY

paY

2017/10/02-21:27:34  Honoré Beaug... paY

2017/10/02-21:26:10  Honoré Beaug... Fay

1
2
3
4
5 2017/10/02-21:32:48  Honoré Beaug...
6
7
8
9

2017/10/02-21:22:25  Honoré Beaug... Fay

T

e © © ®© ®© ®© © ® ©o o

2017/10/02-21:21:12 Honoré Beaug...

10 2017/10/02-21:19:25  Honoreé Beaug...

T
v

< >
PG Int
assage: w | WMWY VYYYT YWY TYWY T YWY YT

[] Passage protégé
S o B WYY Y T WY YWY T YWY T VWY

Heure: 21:42:27
. M M [] Sans dé stecti
Zone Test : IT1 BAZTL (4212 b Sonsdécl Détection A o A kb

: o Mk u
Train : MR63/73 MPMIO MR63/73 i =
Nombre d'éléments: 3 Vit

Vitesse
Problématique: NON Frotteur Comptage 0.00 J—I_H—L\_“‘—|_—:———’_—_—_—‘h——;

PPortenr [P Guidage

SDF

Aucun déclenchement

A ((0

Rang: T2 B4 6 MBI 10 MU 1203 L4 RSI6NT 18 RSO 2 MMM 36 IDEN 30 PIRRY MBS
000000 0000010000000 0000000000000 0000100000000 0000001 00100000 100 10000000000 0000000000000
IA.‘IlSS&s 7.953131 ll.l§793 NAJI&) l7ﬁ§711 10.33195 14.14665 27_'*111 M5$595 3331061 37.06535‘
Zoom curseurs| Delta:? Date & heure: 2017/10/02 21:42:27 Vitesse Max : 20.001 Mph
T Position curseur1: 2 Station : Honoré Beaugrand Vitesse Min: 8.652 Mph
] E e Position : 4718 ms Seuil PG : 99856
Position curseur2: ?
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Future Projects stm

* Réno-Systemes dedicated to fixed assets is a program funded by
Ministere des Transports du Québec (MTQ)

* Program objectives:

Renew fixed assets - Reliability, maintainability, availability, and
security in order to contribute to the overall state of the Métro.

Meet owners requirements at lowest costs

Optimize and integrate implementations while minimizing impacts
on passengers and Métro operator

Observe agreed upon parameters with funding partner (MTQ)

Opportunities for leveraging the Pl System

. Séminaire OSlsoft 2017 © 2017 OSlsoft, LLC 23



Future Initiatives stm
« Elevators
 Test Zones
 E-Worker
« Ticketing
 KPIs

« MPM10 (new railcars)
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Feature Requests

Pl Vision
— PI ProcessBook equivalent functionalities
— Symbols Collections scalability with large number of similar assets
— Table symbol customization options in order to highlight exceptions

Pl Builder
— Data compression analysis and optimization tool

« OSlsoft Cloud Services
— Cloud platform offering
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Conclusion

«  STMwill invest large amount of money in the next years to maintain asset health
« STM owns assets which are analogous to industrial plants:

— Leverage industry best practices

— Do not reinvent the wheel or create home-grown solution

Orientations:
— Speed-up integration of additional fixed assets
— Limit Command Center to operations needs
— Allign STM maintenance teams over leveraging the Pl System

STM believes that the Pl System can play an important role with:
— Asset maintenance
— Optimisation
— Ease of integration
— Data access

(@ OSlsoft. Séminaire OSlsoft 2017
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