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The Industrial Revolution — Which is level of your maturity is your SIEMENS
organization?

Digitalization

Siemens has been at the forefront of every phase

Automation

Electrification

Mechanical

/PNW
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It is all about Data!

Data is everywhere but do you
already make best use of that
data?
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SIEMENS
Data Integration is fundamental for your Digital Journey

XHQ as Digital Enablement Platform

c S c
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. . . Maintenance Logistic _ o
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SIEMENS

Introduction of XHQ enable your Digital Journey

Visualize

————

Real-time and comprehensive data

presentation to improve your operational
performance
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SIEMENS

How data will be presented to you?

= Data can be viewed through multiple
platforms:

*  Command and Control Center (CCC) o
» e

* Traditional Desktop/ Laptop (Web based) e
e~ EM . “;}{"

*  Mobile (Phone and Tablets)

°* Helmets and Glasses

= oA

Nataphol Naewthai
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SIEMENS
XHQ Operations Intelligence Software

Key Benefits — t
a
Faster information access Higher transparency Empowered decisions
- o ',
] >
Se. WA oac _/
N N N’ |
— 0 100 oo "
8% 9% 2.5% 11%
Reductionin the increase in increase in operational increase in
operating costs facility utilization availability production
Drive your Operational Excellence
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Full Capabilities for horizontal and vertical Data Integration
across organization

Business Functions

Laboratory

Human

Commercial
Resource

Compliance

Maintenance Supply Chain

Operation Warehouse

EPS & IST

Production Inventory

Operational Functions

Unrestricted © Siemens AG 2017

Page 8 XHQ Operations Intelligence Software

SIEMENS

Corporate Strategy

Corporate Functions

Operation Division
Operation Process
"

Corporate Layer

Refinery

Logistic
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SIEMENS
XHQ addressing Industry pain points

Industry Pain Points Key XHQ Module

) 5
= =
= G = N

o S = L
S % E .g 'S Aging Equipment/ Asset 360 view of Critical Asset Asset Performance Monitoring
>5 B S T
=2 =Y X .
© O c © o : : : : Performance Benchmarking and )
= 8— _g 5 o High Energy Consumption Production/ Operation Utilization Monitoring %
o = o 0 5 .
a8 EEE I S g
€ S S > O ; S o
o = o . : : Maintenance Status, Cost and -
.— Sl = High Maintenance Cost Maintenance o = =

) n > o @ Plan monitoring G =
c > v 5 g 2 jolla
=0 IE =& =
o 2 = = § : : . Process monitoring and b
- 2 =) Complex Operations Production/ Operation . : =
o £ @ o Production Analysis &
=1 B B

=
£ S . -
I Hazard Operations Safety HSE Monitoring

Data Integration and Aggregation
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SIEMENS
How to build XHQ Use Case?

Key data Key KPIs Key Data Sources

Production Performance Production Data Plant Production Plan vs Actual PLC/DCS/SCADA/ Batch

Identify Business and Operation Module

* Batch Data * History Plan vs Actual Trending *  Process Historian
»  Safety Data »  Utilization *  SAP PM/ Maximo
»  Utility Data *  Production Cost *  Prod Planning- SAP PP
* Maintenance Data *  Maintenance Cost « MES/LIMS
*  Planning & Scheduling e Unplanned Outage * ERP system/SAP SD
; *  Quality Data *  HSE Metric *  Excel Spread Sheets
[¢ entlfy Key Data * Financial Data etc. * Rejects and waste etc. *  Manual log data etc.
ORISR MO 1WACE{Il < Production Data *  OEE (Overall Equipment Efficiency) * PLC/DCS/SCADA
* Maintenance Data »  Critical Process Parameters *  Process Historian
* Inventory Data etc. monitoring +  ERP system/SAP PM/ MM/ WM
*  Equipment Availability *  SAP PM/ Maximo / CMMS
i * Inspection Schedule *  Excel Spread Sheets
Id entlfy KPI *  Maintenance Work Order tracking *  Manual log data etc.
*  Maintenance cost etc.
Quality * Production Data . Product Quality *  Process Historian
e Quality Data *  Process Quality + SAP QM
*  Product Off-Specs COQ e LIMS-Sample Manager
R « Dispatches + MES
Identlfy Data Sources * Lab Sample Results- Rejects *  Excel Spread Sheets
« Trending of Specifications etc. * Manual log data etc.
Maintenance * Maintenance Data e Maintenance Cost Plan vs Actual « PLC/DCS/SCADA
* Production Data *  Work Order Tracking *  Process Historian
* Inventory Data etc. »  Critical Parts Monitoring * ERP system/SAP PM
e Spare alerts by equipment etc. « Maximo / CMMS

*  Excel Spread Sheets
*  Manual log data etc.

: : : » Safety Data * Lost Time Incidents » PLC/DCS/SCADA
Answerin g key Business and Operatl on * Production Data *  Near Misses *  Process Historian
strategy to mitigate industry pain points «  Energy & Utility Data etc. «  Safety Equipment WO Tracking «  HSE/ Utility data source

« CO2 Emission +  Maximo
* Energy Cost etc. « SAP HSE

Unrestricted © Siemens AG 2017
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SIEMENS
Digital Operation (Sample Use Case)

CEO Cockpit

Market Intelligence

Safety Performance
Operation Module 1

Operation Module 2

Energy Performance

Energy Performance
llii‘llll”:lil
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s Siedx
Chemicals

nn. 31-Jan-17 10:53

—
‘= | Energy | Process | Inventory | Quality | Maintenance | Production
= -

|overview

=] myviews|

=]  myTrends|

_~| Explorers|
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Refining Operations Intelligence

5

¥TD LTI=
Lagging Indicators

76%

Refinery
WHilization

2.2%

Energy Efficiency
Reducing

63%

PM:CM Ratio
Maintenance Cost

2.1%

Blend
Giveaway

All KPIs ==

XHQ Operations Intelligence Software

() kPIs

o

HVP Prod Reliability
"y - - . st N
FlTDHiFC FH-CGBI.
|,J Commercials Crude Products
PriceiZal. & 7 Days

URO7 2.35 = (+1.25%)
Jet 2.42 ¥ (-6.12%)
Diesel 241 = (+4.32%)
Fuel Oil 1.96 2 (+8.32%)

= Refinery Margin vs. Industry ( $/bbl) =—

Qverdue

{:} Energy
58.5 45 59
% of OPEX Bad Actors Efficiency

Energy Consumption
Unit Feed (GJ)  Pre-heat (GJ) HP Steam
APSA1 3.78 122 1.01
VPS1 242 2.21 0.99
ARU 2.41 121 0.54
FCC 196 1.76 1.04

[E Maintenance

Priority 1 Work Orders By Area
DIST AROCM LUBES UTILS

Work Order Exceptions
Open PM

21
24

oseres [ 2

‘:r Inventory

# 100.0

L Quality

Last 24 hrs

MTD

Total

L. —
e I
Products
_'_"-h-n
=
Samples
5 59
Off-spec Total
24 358
Off-spec Total

Online Analyzers
3 4

Cffline Waiting Cal.
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1 |Market

Power Gen

hermal | Wind
-

— Hydro Muclear | PVWSolar | Tl

Hn- 19_Jan-17 09:37

~|  myTrends

x| Explorers|eLogs
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Market Overview

EPEX SPOT Price {£W)
39.00 41.00
Ease Peak

Invtra Day Price
7O

62

54

=y

46

EL
30

Intra Day Volume
010

0.08
Base Vol

0.06

k000

0.04 Peak Vel

0.02
0.00

Market Quadramt Position
100 %

s

on
Contract
0 %%

T
%i‘ﬁ +

100 %

out-of
Contract

ko

- T

e

0%y 1
Out-of In
Market Market

Market Opportunity

Service “ariable Opportunity /
Linit Capacity Sﬁ;ﬂt%? (ﬁmﬂ%&fﬁ CEMR) E(Im? %?;gad
MZTC 382 58.35 40.26 3212 4.54 Eilateral Seller
WWFO1 155 5481 3957 31.51 4.02 EBilateral Major Consumer
L=T4 337 45.35 39.07 31.82 3.80 Eilateral Seller
MGTA 325 49 62 40.04 30.01 1.4 COTC
Type 495 45.34 40.74 31.09 1.09 Sellto Exchange
IST1 240 41.09 4012 323 0.79 Eilateral Major Consumer
Pw0s 369 S8.77 40.94 3272 -0.80 Sell to Network Operator
LST1 135 5819 38.30 3274 -1.53 Sellto Exchange
MZTE 42T 43.39 3813 31.46 -2.20 ZSellto Exchange
IDK3 129 4253 4017 32.88 -2.24 EBilateral Major Consumer
IST2 254 5913 3843 31.22 -2.25 Sellto Network Operator
IDK2 103 42.58 35.43 32.21 -2.82 Eilateral Seller
Spare / Standby Capacity by unit

FETFIF ey

Unplanned Outages

Damage
Location RDD
Unit MDDZMK G20

Start Date 05/10/13

Maintenance

Location
Unit

Start Date 02/10/13

IRN
IRNAMEATD

Failure without Damages

Location
Unit

Start Date 07027132

LTQ
LTQ1LACZ0

Operational risks

Environmental

2018-09-29 16:03:34.0

F P2002C Tempersture Sensor oy
-
L
Environmental 2016-09-26 15:43:07.0
F This is @ test log -~
T
L
Production 2016-09-19 05:49:22.0
F FWD1 Shut-in - Casing pressure R -~
| =
o
Environmental 2016-09-1214:47:17.0
F Operator Comment o~
|
L
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HSSE

Chemicals

=" 31-dan17 10530

lly\.riews|

—
‘= | Energy | Process | Inventory | Quality | Maintenance | Production
|

~]  myTrends|

| Explorers| [= |

HSE Incidents YTD

YTD LTIs

5

Days Since
Last Incident

12

Safety Performance

@ Lost Time Incidents
 Recordable Incidents
@ Mear Mizses

" Environmental Excursions
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Lagging Indicators WTD % of Target Last & months

Effluent water disposal to pits (mbhls) I M_/\ 50
Effluent water disposal to wells (mbhbls) [ N 1.2
Environmental Yiolations (#) | L= o0
First Aid Incidents [ PPN 2.0
LTls (Contractors) [ Pan s 30
Tatal oil loss (BELS) — M“\ 1.8
Total oil recovered fr spills (BBELS) [ % 5.7
Total oil spills (BELS) | 0.0

Environment

BOD Morth (mal)

~— | 9289
BOD South (mal)
T 3286
oD Morth (mal)
T 6.45
COD South (mal)
TR e 9.44
M Marth (ppm)
Eanmo ! 0.13
MO South (ppm)
AR 0.26

F-danA7 103

lyTrends Show Data URL

XHQ Trend

30

LI S S R S T R R S S T S S S SR S S S S|
OUHT  DABIAT  OUBIHT  ONBIAT  OUBINT  OUBMHT  DABMAT  OUBINT  DUBIAT  OUBIMT  DIBIAT  IBINT
05:40:00AM DI4500AM 035000AM 0G5500AM 10D0:00AM 1D0S00AM 1CAD00AM 10:4500AM 1020:00AM 10:2500AM 10:3000AM 10:3500AM

s Caspan s T oo

Scae Tpe  Wn iax
e Y —
S w0

Mt o Ayt
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Energy Portfolio

Fleet Generation (kW)

CO2 Avoid (Sid) Energy Yield (M)

. 23561

488901 22 |

Capacity Factor (%)

Forced Outages Dpen Alerts

.56

o5 2

MTD Plan Fulillment (NW)

Wind

Ther mal

Nuclear

Production KPI1
Generation (KW
Revenues (£ 000k)
Energy vield (MW
CO2 Avoid (1)

0 & M KPI

Capacity Factor {3%)
Wariable Cost (£MWH
OamM Cost (£M0NR)
BM:PIM

COE (£MMAh)
Availability KPI

Tirme Availakbility (%)
Tirne Liilization (%)
Energy Availability (%)
Energy IHilization (%)
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HSSE Incidemnts MTD ()

*TQUQ

Act Plan “ariance War(ee)
312,236 216,920 -4524
252,646 235,150 17495

3140 3,112 28

31,400 21,220

||
“ Hydro

69 59
36

39
-

24
6T
66
4T

Challenges to Plan

Sew Unit
DE.LU.

Constraint Exposure (€£k/hr)
Boler Tube leak - reduce cap 35.4
FR.MT.1 Industrial action 39.8
UK.LU.4 UGS Gas supply problem 33T
RELWF.1 Fuel Prablem 4.2
SP.PW.1 Unit Trip 32.8
SP.PW.3 Block wide outages - reduce cap 41.6

DE.LU.2 Grid constraint 39.8

Unplanned Ouwutages
Damage

Location MDD
Unit MDD2MIKG20
Start Date 051013

Maintenance

Location IRN

Unit IR N4 A0
Start Date 02100132

Failure without Damage
Location LTQ

Unit LT@1LAC20
Start Date O7/09/13

Market

Available MW

100 Total

21 JJj woo

12

19 | erL
| |

22 IRN

Performance M standby B Planned [ Unplanned

100

M Ltilization

321 /488 MW
32 F 458 MW

150 /268 MW
174 /200 MW

FAF 1180 MW

GIS Map

: Powys
i 53.2 7 mw :
i Irnnb;iglg: 4 Erl
- 51.5mw riargen
T ‘% LeTu-uquet ‘ 50.5/nmw

49 .4 v Mayrhofen
= 48.1 1w

\r_i I!nrl(umﬂ.lﬁnrun:l
55 - UYL

Madrid
41.3 /0w
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~Siedx Refining
Energy

asgi

|overview B

[«<|M —~ 31-Jan17 10:a1
: Cuality | Maintenance

o FEEaEE e ¥aluize

My Views |

~|  myTrenas

| Explorers|

_ Energy Performance

Utility Consumption By Unit

Time Period m

Unit | Fuell S‘leaml Elect Water| II2| Airl
cout 1017 4.4 122.7 129.5 118.5 123.3
couz 135.9 98 147 125.3 79.9 1459
ARU 1442 975 1.5 1495 131.4 128.4
FCC 92.5 1187 121 1527 1187 1479
HOU 128 3.4 130.1 1025 4.3 6.9
Energy Costs By Unit

Uit | Planned |Act Cost | Detta (Actual-Plan) (-100%<x=100%)
cDuU1 15,288 14,040 n

couz 12,246 16,246

ARU 22230 18,230 [

FCC 13,338 15,338 =

HOU 20,406 28,314 |

Energy Consumption By Unit

cpu1 204.. B88.45
cpuz 188... 56.63
ARU 187... 56.39
FCC 152 4586
HOU 145.. 4352

XHQ Operations Intelligence Software

® CDIN
@ CDuU2
® AR
®FCC
& HOU

Feed Consumption By Unit

Flaring

Flaring (MT/D100.00 Flaring (&%G)  6.49

Emissions Tatal By Units

co
Mow 20.93 Avg  37.08

¥ b

Furnace Effciency

F-101

Stack Temp (DegC)  218.00

Excess 02 (%) 5.81 A
TGT Efficiency 8400 L L L=
AT Efficiency 57.16

F-102

Stack Temp (DegCy 21271

Excess 02 (%) 272 o

TET Efficiency 24.00
ACT Efficiency 8453 — — — — gl
F-201

Stack Temp (DegC)  216.20
Excess OZ (%) 0.29 H

TGT Efficiency 8400 L L L2
AT Efficiency 5566 ———— o0
F-301

Stack Temp (DegC) 22036 ‘::\,_)(
Excess 02 (%) o.12

TGT Efficiency 84.00

AICT Efficiency 8453 — — — ——
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Maintenance Management

Maintenance Costs by Month by Location Owverall Maintenance Status by WO Type

O Monthly Budget # 0Open # Aged # Overdue  # Backlog
onthly Budge

Block 1
=EII|:||::k2 Elock 1 9 1] (1] (1]
M Elock?
WFFSO

Block 2 12 5 4 5

[ |
o _ = u Block 3 11 0
GosP 19
FPSO
':FF "x;: 1?!.;‘ T“

Us§ (mil)

=)

Maintenance Cost by Block Recent Breakdown Work Orders

Fiscal Year Breakdown Mairt Eaui t | h Priority Detail
Site MTD (% of Budget) MTD% ¢ MTD / BGT vTD% / ¥TD / BGT Critical Bquipmert R AllSies | v | Priority Detalls
|4 K-3044B OffSh-Site
Cffshore-51 - [ sa 7% 4 150 % 25% 450 1800 5 1 )

|4 K-3045C OffSh-Site
Offshore-52 ————f N 10T E% 2 40 @R 26% 420 e T € K.31438 OffSh-Sitel
Offshore-53 n——s— N 1 15.1% 3 B0 5% [ K-3143B OffSh-Sited

3 2 |4 K-3143C OffSh-Site1
Onshore-51 e—$— N 113 .8 % 20 & 5% Offshore-53  Onshore-S1

Maintenance Cost - by Type ($NM) Safety Equipment Maintenance

Cverdus PM ’ Days .
120000 Safety Equipment Equipmenrit All Sites Dverduenﬂa"s

WV-1424 OffSh-Site 2
5 1 WV-1422 OffSh-Sitel
Offshore-S1 Offshore-82

W-1429 OffSh-Sited
40000 I I I W41 OFffSh-Site1
W-1420 OffSh-Sitel

— ™ L] . — ¢

B CO EM PM BmM CO EM PM BEM CO EM PM BM CO EM PM
Block 1 Block 2 Block 3 FPSO

80000

sesee
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SIEMENS
Plant Operations: Process Analysis (Sample Use Case)

= :Siedx.Refining M = 31-Jan-17 11:01 O p:9 S ka il w HalnlE@®
: - - - [ Process [t i [ i
AnaIySIS with BenChmarkmg ‘+ [DIST [ 4ROM [ LUBES | UTILS | OFFSITES
[ |Overview LI My Views LI My Trends ;I Explorers ;I

Maintenance & Reliability

Kerosene
. 180 = -
Analytics -
Feeding from 140.8
Earl . Predicti TK-401 e LG Naphtha : L
J B Reformer .
arly warning rredictuve TK-1401 [ mex: | Reformate . Gosoine Biending ol
o Flan - o -
Actual 13977 » _
Analytics e — _ brese
o 180 - - - ¢ BEL
Root cause Analytics Crude mise M152.1
144 B MEFD Methanol 2 MBPD L
g0 - 1 Distillation — MTBE / - £
L Distillate Alkvlation Alkylate
x Hydrotreaters Kerosene v 8 MBEPD v
0...L
LCSJI Flan 120.0 iesel
Actual 121.84 = LS
Crude Gasoline
Plan 120.0 MEPD P-P Sales Blanding
Actual 102.84 = Eg 100
] Fcc |
- mm
- Gasoline Blending
Flan 1200
Actual 137135 Distillate Hydrotreaters
Slurry- Ol
Plels] DAG
Purchased Feed MEPD | MEPD Fuel Gil
(30 MEFD) Vacuum 160 = -
ATE .| Distillation vTE _ ROSE Pitch Fuel BEL
FPlan 1200 Flan 120.0 S;IES .- 144 .8 L.
Actual 11704 % Actual 126.21 % 2
0- -
# 4.3
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Plant Operations: Critical Assets Conditioning Monitoring (Sample Use Case)

360° view on key assets

Performance /
Maintenance / Costs

WO Tracking

Inspection Scheduling

SIEMENS

Overview I

Gas Turbine & Generator Skid - GTG-1A (__ Arms

HSE Jl {User Manuals:}l ":_ Workflow /.l

Equipment Type : | Gas - Turbine Energy Source | Fuel Gas Location : | Morth Process

Service : | Power Generation DCS Control loop © | APC Remat

Unt: | ceTG-9

Gas Inlet Cutput - MY BMT-D1C 15081 BMT  degC

377.58 32.09 BWO1C 0.34
| + [ | +*
350 400 ' 23 34 BWT-01E 17362

BW-01B 0.23

BMT-01A 174,10 < T ; gl
BVDIA 3 - -’-E':‘}é: ' S

- BV MMIS

Availabilty : | 67 (%) Add Log: [&F

Ltilization : | 58 (%) AddwR: +

Maintenance

& 2 & 1 57389

Owverdue Owverdue Hours Since
Work Orders MaC's Last ESD

Cost By Work Orders

Wit # Type Stetus |cost |
<‘}-' 12-001257-00 MTCE-Instrurment Ready 154 B3 ;I
TR e 12-001257-01 MTCE-Instrument Ready 154,63 | b
Fouling Efficiency o 12-001267-02 Mot Defined Closed 0
538 55.1 < _I
T * | [ * | e . - 12-001257-03 MTCE-Electrical  Processi 107833
o 100 0 100 = P e | I\BMTD‘C 141.95
100 T 1 1 T 1 T 17T ._ : n é F)" et \‘i'.\ - _f j = BunIc (2l Dperators High"ghts
L — . \ BT F Ll L
L ﬁy e £ ,_,:}_,-" EMT-02B  162.11 Time |Shift |E-Log
- P \‘ A BMT-022  189.03 Bw028 0325 02:55 Night AXL gauge prod. is over by 65 MB and = |
o B : ‘,4"' & EADA 530 AL is less by the same amount to reflect
e . . transferring oily water from AL crude
. lop TH-1433 to AXL d lop TK-
Thermal Efficiency PT Speed vs Exhaust Temp Shaft Power vs Inlet Temp Comp Inlet vs Inlet Pressure S 2 e
1250 101 06:06 Might HAR-2 wrill starte up the plant at rate of
T T r T 7T ITrTT szl | e o N R 103 I 180 MBD after HP gas comp. K-001A
| | L gas reheater was repaired. ABGQ. PLT
- informed.
- 200 an [ T 11 98 02:10 Night An OO was issued to start up HAR-1 at
an [ TR NN NN TR NN NN N | 4000 T SR T SN T N N N | a 20 a0 a0 99 rate of 327 MBD after PM was -
Inspection Schedule
5 by I Mol 2011 7/ 09
Task EIS Capacity 1(2 (3|48 (6|7 /(82101112 13 14 /15|16 |17|18||18||20 21|22 |23 24 25 26 27 28 29 30|31 ear arth -
CETG-9 Generator Section 3 2000 . Cwerdue Started
CGTE-0 Comp Section 4 5000 [ — ¥ Mot Started Mot Started
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Customer References

o<®

HQ — 152 Chemicsal plants

Imperial Oil o

52 Downstream
200 Upstream

4 Sites orgmn
PENMEDSS @ Py P
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Symcrude g-=* =

o8 ©
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o .
W ST
ReTissisney
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e ——— @
< W
Phillips AR
<&
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SIEMENS

Chevron
& dpgeauligSolyl
Saudi Aramco

110 + Upstream.
Midstr

7 Downstream
2 Upstream

© (@ IDEMITSU

! 7 Sites

o

Fagd o ) » )
HARTWALL s & mer

D s

P o - SMonet

29 Sites
D
L]

CALTEX
o& &E B ronenGeners:

3 Sites

LUKOIL

OIL COMPANY

LU

-- 52 o @ “i- éR g steag
L ey
.. PTTEP
ezt
<> Hanwha Corporation
> 600+ sites and 100,000+ users world-wide cnooc S K energy
> 175+ Major Refineries <
> > 30%0 of the world’s refining capacity visualized in XHQ &
> 350+ Chemical & Petrochemical plants a m
> 100+ Upstream Sites "“ ALCOA PETROSRAS
> Onshore & offshore upstream (i-Field) projects AXION
> Largest OI projects in Refining, Upstream & Chemical — AMR Analyst
ESSAR“

ArcelorMitial

Husky Energy
- BASKF

The Choemical Company

D

@ 3= L £3
Bap}to Petroleum

s O

sabesp

i P S PG S (_'_.'-
Petroleum Development Oman
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SIEMENS
Thank you eyl

Nataphol Naewthai
Enterprise Data Intelligence and Analytics

60 MacPherson Road
348615 Singapore

Phone: +65 6843 1156
Mobile: +659771 0152

E-mail:  Nataphol.naewthai@siemens.com

siemens.com
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