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6 - REDUCTION PATHWAYS

@ Q Increasing the efficiency of our operations, seeking to be first
e quartile

-
” e Establishing a substantial capability in CO2 Capture and Storage (CCS).

L

%?. Q Continuing to research and develop technologies that increase efficiency and
reduce emissions in hydrocarbon production.

Technology

Q.00

e Aggressively developing low—COZ2 sources of energy, including natural gas and
v Tavwir (D f11a]l AntiAance
11UV U\ 1UT1L UPLIULLYD.,.
Low CO,
Energy

k. a Helping manage energy demand by growing the market for products and

Al

= . services that help customers use less energy and emit less COZ.

Customers

A e Working with governments and advocating the need for more effective CO2
R regulation.

ﬂ

Advocacy



ROLE OF EFFICIENCY IN CO, ABATEMENT
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CO2 Reduce “Must Win” - Scope for Shell Europe 6

« Struc

\./L\./U\.]L \/

ed CO2 Reduction
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Plans for our Major Facilities

L Py

» Development of Greenhouse Gas and Energy Management Plans

v' The Strategy and Plan towards Top Quartile Performance — Asset C
v' 20 plans delivered in 2008, location specific

# * Real-time Performance Data & Operational Decisions:

> “Energy Efficiency Surveillance Tool” (EEST) roll out —
Office/Field — Currently at 12 UK and 2 NO facilities

v" Enabling improved & more efficient operational decisions

* CO2 Baseline Benchmarking for all our facilities to
drive TQ Performance:

» Location performance against TQ Benchmark

» Gap Analysis to drive identification of Improvement Proj

» Ormen Lange and Draugen are TQ performing operation

e Managing ‘CO2 performance’ is the way we do things around here:

» Implementation and Embedding into everyday Processes
Decisions




Objectives - Energy Efficiency Surveillance Tool

Improve Enercoy Efficiency in existing Operations

 Low Efficiency: Root Cause for unnecessary CO, Emissions
* Where to look?

 What to do?

Enerqy Efficiency Surveillance Tool: Goal

- Create awareness about Energy Efficiency in Operations;

* Provide clear overview of Energy Consumption;

* Provide basic guidance for identification of Improvement Opportunities.
* Provide (indicative) Key Performance Indicators.

* Visualisation of energy consumption and energy efficiency at an
Installation real time level

ﬂ



Asset Home Page

Brent Feld:

PEMOLINE FACILITIEE

[ Subsea Surveillance

Asset HOME Paqge

Date: 27/02/2009 12:27:15

] e, .
N CONTROL

BRENT G
[ Energy & Efficiency Surveillance
*[ Brent Bravo ]

PECOIM.
#

* [ Brent Charlie]

[ Equipment Surv eillance ]
PLATFORM NORTH + [ETCEEE

* [ Brent Charlig

B -
4 CONTROL
ATRUCTURE

[ Analysis Period ]
Start Time:

End Time:

Data Reference Time:
Real-Time

Options:

[ Key] [Back] [Close]

W



Energy & Efficiency Surveillance Tool 11

T 30M000E
EBrent Chweriesw:

Ermergy Surnmmaries [Ta] COZ Emissicns [T) Ernergy Cost [§] Motes [Analysis Peried ]

- - Start Time:

Erergy Emergy « | Erergy Dizily ear Dizil ear - . _ Energroonmmed o
Efficiercy | Intensity | ‘Wasted | Total | To Date Tatai To Date Energy bt = ey — || 06/ME2009 085737
End Time:
oE.02 1E.42 J E29 1E5 702 a7 02 27 ABE FEA Pattarm: Eatalr ool g3 le:ll't OEMZ/2003 093737

Gan it
500,00 Ut : Tl 187,200 F\:l:nr Etport Oata Reference Time:

0272003 09:37.37

[ Brent Bravo ]

94.08 E.23 BE0 171 581 124,729 39 BET 940 Aatform : Batch Sl fgan scport

27.00 12.00 750 137,200 Gan it Hiztarie bnde
Povsr Export

8410 18 83 . B2 | 142902 97122 | 29,230 472 Exten il £ga eepart Real-Time
[ Brent Delta ] 90,00 12 .00 . 720 127 200 canlitt

[ Brent Charlie ]

Options:
[ Reset Totals ]

Energy Summaries (%) - “Walue is total to midnight (prewious day).
Emis=ions = Tonnes

] = farm Summary [ = Faun []= Aer
= Outside Normal Operating Conditions = Marmal = Mam
] O N

ted Tag Summary 1[5 [e Tag: EE_COSTUSD_CT Curnulative total energy cost (in $)
Range: 0. - 100000000, § fin Mottt g: (8 #8H HHHD 20,300 628 20,209 472 F 20 297 607

| Atozcal [ Cost Rates |

[ Key] [Back] [ Close ]




er: 1.2
Dak: 231272005

Energy & Efficiency Overvie

Shearwater: [IREFST] [ Guick Guide ] [ 2rzlvsks Period |

Energy Efficiency: (%] @#rdicative) I:l Eenchrmark Meerage Estimated Daily Start Time!
- ffuixmded: (Today) | (Yesterday) 100272008 12:30:15
Section 1 (KPIs) Eregy Expoteds  Enenpy Consumed. +  Energy Faed. - ﬁﬂj‘y ﬁ;’cn’e;cygﬁzgﬂ gﬁsgﬂ 9531 3;32828 End Time: .
S M 1294 mn 4.0 I EW"E'F I.I'I."a;!zu'y I:I.l3'1 I:I.Sl:l D.Ed 1102200881 2:30:15
A=0.0 mu 2000 mu ¥ o : : D38 ek e pcs Time
Electricity [MW]: Gemerated 1161 Magpor Users: 9.71 Cler: 0.85 Ragl-Tima
Compression [MW]: Gememted 1413 Used: 13.45
- - Hiztrrie bdnde
CO2 Emizssions: [ Tonmesd |frdicadive) Total Estimated Daily Cumulative
Section 2 (Emissions) a&gf jas + LFFae Gas + HF Aam Gas + Venting (Today) | (Yesterdayy|  (Year) | T
453, 128.0 1245 LR, = 712 a0 2 714 325,821
200.0 .
T L Options:
Ernergy Cost: [ £d ] fivdicative) Total Daily Cumulative [ Fuel Users ]
Section 3 (Costs) fiel Gas  +  fam Gas + GO Cwissions (ESER ) (ifi2l) [ Major Elactricity LlserE]I
AT127 13639 10621 = 81883 a5000 1692 32,270,634 - o
L5000 15000 10500 [ Mimor Electricity Users
[ Fuel User Trends ]
Operating Conditions: I:l [ Maj. Elec. Uszer Trends ]I
Section 4 (ONCOs) Fuel Gas Impart: ®  Mote: Gas is being imported [ Min. Elgc. User Trends ]
[ Owervidw Trends ]
[ Bmalysis Display ]

d Tag Summary 22 1 Tag: EE_FUELEMISS Fuel Gas Emissions
Range:0. - 7000, TCo2id  hinMbExfrg: (0004537 ME2.1 4581

Section 5 (Graphs)
[ User D8 =plays ]

L T AN TINRE
III. "ﬂ |IIIIL|1.| ‘ll\ IrL |II"'I|"'-'Il 'Ill.I J|.| IIF”L'II“I ‘II LT Ilpllllblq HI - l'll I JlL Illll -'I

[ Mamuall Data Entry ]
A7 haurs R 5 diibaze [ Multi-Thg Trend ]

[Key] Batk][ Close ]

Navigation Links



Nelson Daily Surveillance Overview

Ovendew:
Production:

Oil Export Rate:

Gas Export Rate:
Water Production Rate:
Total Lift Gas:

Fuel Gas:

LLP Flare:

LP Flare;

HP Flare;

Compressor Total Gas:
PU Oil Total RF:

PAY Injection:

Water Discharge:

Praduction Events: g

Benchmark nits:
4398 i
260 km=d
25498 i
3108 km?ed
218 km=d
5.000 km=d
2.000 km=d
2.000 km*rd
2634 km*rd
1.00
8583 i
20000 i

War: 1.0
[rate:041406,2009

Platform Wells (1-100
Flatfarm Wiells (11-20)
Flatfarm Wiells (21-30)
Southern Satellites
Howe

Water Injection

Well On Test;

[ Wells: | &[Well Integrity: ] [ DP Monitoring: ]

[ Analysis Period ]
Start Time:

02/06/2009 22:52:42
Endf Time:

02/06/2009 22:53:42

Data Reference Time:
02/06/2009 22:53:42

Real-Time Mode

Options:
[ Upload Spreadsheet |

[ Topside Systems: |

[ il System ]
Prod. Separatar: .
Test Separator: [

Exp. il Pump: PA031 P1032
STOPPED RUHHIHG

il Booster Pump: P1010 P1011

Cozlescer:

RUHHIHG STOPPED RUHHIHG

[ Produced Water Systemn ]

PIARI ]
Prod. e,
Flash Drum; .

Reject Wit Pump A RUHHING
Reject Wit Pump B:  RUHHING

O

1012

[ Gas Sy=tem ]
15t Stage Comp.: [T
2nd Stage Comp.: [
3rel Stage Comp. |:|
Camp. Speed. 51 RPM

[ Energy & Efficiency Surveillance ]
Efficiency: ]
ONOC (Diesel Uze) [

93386 9367 %

661 TCoZid

Efficiency:
COZ2 Emissions: 605

[ Wtilities ]
[ Chemical Injection ]
[ Drainage ]
[ Fire Water ]
[ Flare ]
[ Plant & Witility Air ]
[ Sand Jetting ]
[ Seawater | ]

Tatal. Py, Generated: 13 Ty
Total Spinning Reserved: 12 iy
Tatal Fuel Used: 13 fiizcfil

[ Application Log ]

Key:

D Mot Running . Faul |:| Mormal |:| Alert . Alarm |:| kot Available . In Development

[Key] [Back] [Close]




Can we further reduce the energy used for each boe produced?

Some areas to consider.....

e Process restarting procedures?

e Passing valves routines?

e Too much spinning reserve?

e Compressors running in recycle?

e Export Pumps or other ‘big movers’ may be
oversized for current rates?




Thank you

Questions??



14

Back Up

* Flere skjermbilder for Energy Efficiency Surveillance Tool (EEST)
« EEST Quick User Guide

 Eksempler pa bruk av verktoyet

« Shell CO2 Benchmarking




EPE EEST Overview_ Screen
PAN-EPE Summary Ver. 10005

Date: 12/08/2009 150857

Overview: [ Analysis Period ]

Start Time:

Efficiency (%) CO2 (Tonnes) Yearly CO2 Totals (kTonnes) Prev Day CO2 (T) End Time:

Actual Prev Day Benchmark Current Target shown as daily values et R e T

Real-Time

[ Gannet] 97,00 450 435 0,0 170 293952 Persons Yearly CO2
[ Shearwater ] 95,23 888 750 0,0 290 29319 TV on standby for yr
[ Nelson ] 95,36 2 719 0,0 223 66 TV on standby for yr
[ Anasuria] 9,55 270 0,0 100 188 620 Kms driven by F1 car Options:
[ Curlew ] 75,03 295 0,0 88 80 Boils of a full kettle
[Pierce ] 90,18 400 1472101,6 165 13095 TV on standby for yr

[ Brent Bravo ] 85,62 750 0,0 201 15742 632 Kms driven by F1 car

[ Brent Charlie ] 93,53 750 0,0 205 19 755 750 Kms driven by F1 car

[ Brent Delta] 88,23 730 0,0 205 403510 Persons Yearly CO2
[Leman] No Sample 450 0,0 192 0 Boils of a full kettle

96,40 45 0,0 72 4752 438 Kms driven by F1 car
97,46 0,0 118 104 Miles by 10000 large cars
[ Draugen ] 96,75 0,0 Pt Created 190621  Persons Yearly CO2
[Ormen Lange ] 99,54 0,0 Pt Created 1057 Tumble dryer on for 1 yr

[ Key] [ Back ] [ Close ]




Energy & Efficiency Surveillance Analysis

Shearwater:

Ermargy: [ Pl
Erergy Esported: 203

Energy Consumed: 138
Energy Flared #%erted: 23

Effiziancy:

Energy Efficiency:

BEnergy Intensity:
Enengy iasted:

(%)
96.91

324
0.6

Flie:
er: 1.1
D3k 30102003

Ermi==sions: [Tonnes COZid=y]

Total: 23k
Fuel Gas: 4553
LP Flara: 131.4
HP Flara: 263 6

Flaring: [rn3rd]

Stripping Gas: 4172
LP Flare: E3003
HF Flare: 132230

Generation: [ k] =200
Bectrical Power Output: 5.7
Spinning Reserve: 2.77
ligste Heat Recowvery: 367
Exhaust Heat:

Fuel Gas Power Uzad: dil

G020 | G8030

0.00 370
0.00 2.78
.00 3.3

] 42

Fower Users:

Export Compression:
Condensate Export Pumps:
Seawater Pumps:

Cooling Medium Pumps:
Heating hiedium Pumps:
Amine Pumps:

Gas Compressors:

Other Power Lsed:

Process kP
Gas E«port:

Gas Impart:
Fuel Gas Rate:

Condensate Expaort:

G236 kEmYD
3427 SmeO
224 k=mm
251000 =mtO

Compression: K440
Engine Power Output (hAu: Fa2

Compreszor Gas Power Used (bfnn; E.73

Design Palytropic Efficiency (%) 7923 | Mo Data| 7E02
fotual Polytropic Efficiency (%) B2.E6 | Ho Data| F0E4
Recycla Wwalve Position ("ﬂ: -0.00 9873 15.75
Recyile Flow (hAn sm3id): 0.00 Mo Data 142

k2420 | K2430

Cale Failed 684
Cale Failed E.25

Tag Detsils:

Tag: Wepukpi S MTR1175

DezcrptionCurrent Imp Gas Stream 1 5td Vol Flow Rate
Fange: 0 - 44400 K530

Comp: 0.5 K5m3/0 [ 0.00413 %)

[ Clear ]

DaE RetTime:  10M22003 1343 ;00

W WJMW i

0:00 200 <00 G:00 S:00 10:00 12:00

| Aiitnzrale Hiztarie Mads | | BealTimes | Crirsnr

[ Multi-Tag Trend ] Back ] [ Close ]




Energy & Efficiency - Fuel User Overview

Nel=son

Power Generation:

GE000 68001 GB002 Ga003 GE004 Total
Blectrical Power Output (uiif): .97 0.1 -0.02 4.3 294 12.42
Spinning Reserve (Wulf): 1.84 0.00 0.zo 1.8 172 557
Exhaust Heat (ufilr): 93.02

Export Cornpression: [IPERSmamce MEmtEr]
2011 Ka021 K201 Total

Engine Pawer Output (hWly: 22.85
Compressor Gas Power Used (Wfe.51 5.28 T.03 21.79
Design Polytropic Efficiency (%) 76.74 EY.45 E7.84
Fetual Polytropic Efficiency (%) 73.08 6B.22 £3.30
Recyels Valve Pasition (%) 10,59 6.70 001
Recyele Flow hn sm3/d): 0.54 0.51 0.00

er 1.1
Dak: 20M02008
[ Anzlysis Period ]
KFI: Start Time:
Owerall Energy Effic\enc{SS. 10/02/2008 14:18:16
Energy Consumed L1 End Time:
Total Bec. Power Output:  12.4 MY 14/0242009 14:12:16
Fuel Gas Rate: 8372 SMHR Dats Rek rehce Tne:
Ragl-Tims

Hictrrie Mnde
Real-Time

Options

[ Fugl Users ]
[ Major Electricity Users ]I
[ Mimar Electricity Users

[ Fuel User Trends | ‘
[ Maj. Elec. User Trends ]

[ Owerview Trends ]
[ Analysis Display ]

1& I“'|lf| I i '1”1" rh.lH"‘u]ﬂ T ||M| i

Tag:
Fange0. -

ik
f I-|| "r.

EE_ENGYEFF Shortterm rolling average energy efficiency in %
100. % Mg (0,000 90,90 7

95.28 / 93.98

[ Uasr Clapla;n]
[ Marual Data Entry ]
[ Multi-Tag Trend |

Energy & Efficiency - Major Electricity User Overview

er: 1.1
DFk: 30102003

Il [ Analysis Period ]
Proceszs & Utilities: KPI: Start Tme
V] Owerall Energy Efficiency 93.91 % 100272003 14:19:31
Power Used (uiniy: 1.8 Energy Consumed: 1306 M End Time:
Total Bec. Foufer Output: 12 4:$IHR 110272009 14:19:31
Fuel Gaz Rate: 9173 D9 Rk i nos Tne:
Regl-Tima
Hiztrrie Mades
Prod. Water Injec. Booster Purnps: [IFERSHamce NSRS Seawater Pumps BealkTime
PMAD04  PMAODS | Totzl Pa200 Paz01 Pd202 Total
Pawer Used (hAiry: Cale Failedd 8 0.8 Pawer Usad (i 1.0 oo 0.4 18 Options:
[ Fusl Users ]
Prod. Water Injec. HP Pumps ) Performance Manitar | 0il Export Purnps: [PEMfErmance MERtER] . —
PHZOO0 | PMGONT | Tetsl PIOZ0 (P01 P02 Tetal i jordElectricityilsors
Power Used (WF: Calo Failegad | 43 Power Used (i) Calo Faileti3 3 Cale Failed3.2 [y Sy e
[ Fuel User Trends ]
Crude 0l Booster Purnps: [FErarmanee HERTER] [LEL e L]
F1010 P10 P1012 Tatal
Power Usad idify: 0.z Cale Failed0.2 0.4 [ Owerview Trends ]
[ Bnalysis Display]
Tag: EE_PM3001_PWRUSEDWater Injection Pump B Power Used
Range:0. - 5. M/ hinMEn/forg: (00042 743 742
[Uer Dapla; ]
[ Maral Dats Ertry ]
[ Multi-Tag Trend ]

[Key] Back][ Close ]

HiernriﬂMndn‘ Paal-Tima ‘ r'lwcnro|

[ Last ¥ Days [ Key [Back] [ Close ]

7 ”
Link to other real time

tools (typ.)

performance monitoring

[Key] Back] [ Close ]




Status Summary indicator trend Page

Nelson Energy Efficiency Status Trends

11022009 14:01 27

Enerngy Efficiency

14:00 2200 14:00 2200 600

Energy Exportad 110202009 14:01-27  Energy Consumed

wer: 1.1
Dk : 3041072008

11022009 14:01:27  Energy Flarsd 11022009 14:01:27

R

14:00 2200 14:00 2200 G:00 14:00 2200 600

14:00 2200 600 oo oo 600 1400 ZE00D 600

i ada] | RasiTivs || missnee

[ Process Value Trends [ Key [ Back] [ Close ]




Full Page Trend

Limit alarm on energy consumed

2003 143527

120452009 1432416 ; PPy
[rata Summany:
zonzumed in haiilf
130 kA

LL: O L: 0 H: 155, HH: 175,

Padrziu i» ¥ T y Hiztarie bdnde




Key Performance Indicators:

Train Mechanical:H
Opti misation: .

Anasuria Compressor Performance Monitor

Fot Forward Flowtale Failed Mivam©d
Mix Theoretical Elfo:Failed Wiem©d

[ Analysis Feriod ]
Start Time:
1MZ2003 13:33:17
End Time:
1242009 14:39:47

D3a Rek reacs Tme:
Real-Tima

Histrrir, Wnde |

Train Mechanical
Optimisation:

Aot Forward Floulale Failed Wham®sd
M Theoretical Flow: 0.08 Whsmtd

Train Mechanical :.

#ct Forward Floiale Failed Whemts
M Theoretical Flow:

I FealTima

Options:
Opti miz=tion: Ml

0.01 Miksmest

Evert History:

Time | State | Descrigtion

1

=

Compressor Monitoring Help
Mo event has been selected,

Click on a row in the Event History to see
possible corrective actions for that event,

BTIME E! EPEPI Support T 199 laztdod: j

Anasuria Water Injection Overview

Anasuria Water Injection System:
AT 3m1

73.1 MBARA

Head:

Efficiency

Head:

Efficiency

Hydraulic: Pur22g3 Kl

Hydraulic: PurCale B

Screens for other real time Surveillance tools

er: 10007
D3k Z6NE005 10:45:21

Start Time:
: 110242003 13:41:47
23?89? mu o AL g Time:
10242009 14:41:47
D Rek rence Thne:
FT301 GLIA Y2 FRBOX 05121 Rual-Tima
7387 WD 3805 WD -
Histrrir: Mirs
LSt FRPO: T :
2923 WD Feal-Tirme
2385 BARG -
LU FR PO DM Options:
L 2 e | (AR
Calc _

TL'nfz  FR_POX D121
1 [0}

went History:

Time I State I Description

RTIME Pump Performance Monitoring -
Help

Mo event has been selected,

Click on a row in the Event History to see possible
corrective actions for that event,




02 EisS0ns Encrgy Cost
laby Year Disiby e Erorgy Conomed

Taotal To Date Tokal To Date " “Energy Bapored

Flation [ L0 it
156en | TEOME | o pgaer o e T |

3 ]

1 - Mavigation limk to Melsan Home page.

2 - Yesterdays KFI fotals

3 - Benchmark figures

4 - Alarm/Alert status summary indicator.  Gresn = Mormal  Yellow = Alert Red = Alarm

5 - Cut of normal ocperating condition status summary indicator. Green = Mormal  Yellow = Alert
& - Brief platfiorm descrption, added =o like for like platform comparisons can be made.

In=tallation Overdsw

Erergy Efficiency: ['g (A atiaal fenchmark fwerage Extimabec i o
brcv I]_I,'I (o) | (vachar s

Energy Evporied, + B “‘Cr:n T+ F Farmd " Ensvpy EMrecy. B !"1.'.".'! BEREG BRid
295 MW 1 M [T Encvgy inderiad: B 3.0 5,27
LK A I T Ensepy Wagiar 0 A5 T

Elgetr icify (M) MR TR MW Usars TRMT 0 dises (T | ]
Commpression (MY Geterated M8 Ussgl 2037

COF Emissinms; | Tomjpestd ) @ooialis)
Fuoed e+ LEFlare Gas + LLF Flave 53 + AP Fare GRa + Fenthig

Casly
(' Behar darel
LoEE] 2 e 4.2 LI L1y B
SA0n 1.1 1.4 n

Energy Cosiz | £d ) rcatyval ' Cupulive

o . 5 o N
Fesizze +  Marrbos + 02 Emicoions [rese)
5400 2FEY 043 B, Bl
S5000 IS mon

1 - Main Efficiency KPI calculation using real time values.
2 - Alarm Status summary indicator (531), cdick on this o access the alarm status trends.
3 - Click on any data fo create trend at botiom of page.




Using the Tool (Spinning Reserve)

Comparison between running with a large spinning reserve and not

- 02 May 08 all three power turbines running at a specific installation, at
approx 05:00 one turbine was shutdown dropping the spinning reserve from

I4MW to 5 MW

- This in turn reduced the fuel gas Co2 emissions from approx 480 tCo2/day to
430 tCo2/day

- Also reduced fuel gas use rate from 229021 to 208786 Sm3/day

- See tool illustrations on the next slides....




Hli PI ProcessBook - [EE_SW_RESULTS.PDI*] == =]

@ Eil= Edit “iew Insert Tools Draw Arrange Window Help == ﬂ
D 3| &S & LR 4 eoh | P = 5 (I E ~| | o W2
AR NOTO e A%, b EERE TE| |9 = 3 B~ T = == P =%
File: EE_Sw_RESULTS.PDI -
=i i i Wer 1.0.034 |
Energy & Efficiency Surveillance Analysis ver 10032 s
Shearwater:
Eneroy: {VIV) Efficiency: (%) Emissions: {Tonnes CO2/day) Flaring: {m3/d)
Energy Exported: 3358 Energy Efficiency: 95.71 Total: JEE
Energy Consumecd: 134 Energy Intensity: 446 Fuel Gas: 480.6 Stripping Gas: 4326
Energy Flared J“ented: 26 Energy WWasted: 0.50 LF Flare: 132 LP Flare: 63384
HP Flare: 43.1 HP Flare: 15047
Generation: WA Fuel Gas: Smdid
{ 8010 GB020 GBO30 Total { )
Fuel Gas Power Used: 17 16 Fuel Gas Rate:
Electrical Powwer Output: 3.85 3.85 3.75
Spinning Reserve: 468 467 4.7
Total WWaste Heat Recovery: 2.58 3.22 2.9
Exhaust Heat:
Power Users: (A Process KPIL: Tag Details: [ Clear ]
Export Compression: 12.03 Gas Export: 5276 H=m=D Eag: s _'ll.zﬁ.ep:.lgpillE\S\l\!'_El_E_FuelErniss
Condensste Export Pumps: 237 Condensate Export: 2144 SmESD Rescrlp’[lon. l]u‘?fl]l]:s'l'cméilslons
Seavwater Pumps: 1.87 Gasz Import: 233 KSmsD ANGE: - =
Cooling Medium Pumps: 1.22 Comp: 17.5 TCo2/d ( 0.25 %)
Hesating Medium Pumps: .27 S e
Amine Pumps: 0.56 Data Ref Time: 02052008 04:56:00
Gas Compressors: 3.50
ket Powver Used: 086
. lL . ry ||||n
" -—..,‘.“,_.- LA }‘r
- 10:00 1 1
Autozcale Hiztaric Maode | Feal-Time Mode | Cursor
[ Multi-Tag Trend ][ Back ] [ Close ] -]
4 | ¥
Ready Server Time I=" T o MM

- Three power turbines running, electrical output of approx 3.8 MW each.
- Fuel gas rate 229021 sm3/day and Co2 from fuel gas of 481 tonnes/day.

- Total spinning reserve 14 MW.




Hli PI ProcessBook - [EE_SW_RESULTS.PDI*] == =]

@ Eile Edit “iew Inserk Tools Draw Arrange Window Help ;lilﬂ
D 3| &S & LR 4 eoh | P = 5 (I E ~| | o W2
R A NDOT O 220 %+ Ol R ETE Y = = v = B B ., e
File: EE_Sw_RESULTS.PDI -
=i i i Wer 1.0.034 |
Energy & Efficiency Surveillance Analysis ver 10032 s
Shearwater:
Enercn: (VA Efficiency: (%) Emissions: (Tonnes CO2iday) Flarinog: {m3rd)
Energy Exported: 3109 Energy Efficiency: 95.66 Total: @
Energy Consumecd: 123 Energy Intensity: 465 Fuel Gas: Stripping Gas: 4327
Energy Flared J“ented: 34 Energy WWasted: .54 LF Flare: 122.8 LP Flare: 59988
HP Flare: 43.1 HP Flare: 15047
Generation: WA Fuel Gas: Smdid
{ G8010 G8020 ata { )
Fuel Gas Power Used: 22 Fuel Gas Rate: 208786
Electrical Powwer Output: 5.89 5.
Spinning Reserve: 2.49 266 B
Total WWaste Heat Recovery: 3.5%5 348 ML T.03
Exhaust Heat: 93.9
Power Users: (A Process KPIL: Tag Details: [ Clear ]
Export Compression: 10.49 Gas Export: 5159 H=m=D Eag: s _'ll.zﬁ.ep:.lgpillE\S\l\!'_El_E_FuelErniss
Condensste Export Pumps: 237 Condensate Export: 2149 =SmSD Rescrlp’[lon. l]u‘?fl]l]:s'l'cméilslons
Seavwater Pumps: 1.87 Gasz Import: 216 KSmED ANGE: - =
Cooling Medium Pumps: 1.23 Comp: 17.5 TCo2/d ( 0.25 %)
Hesating Medium Pumps: .27 S e
Amine Pumps: 0.55 Data Ref Time: 02052008 08:09:00
Gas Compressors: 3.69
ket Powver Used: 086
[ Multi-Tag Trend ][ Back ] [ Close ] -]
4] | »
Ready Server Time I=" T o MM

- Move cursor on trend across to point in time where the third generator has been shut down.
- Load on remaining two turbines 5.8 MW each, spinning reserve now 5.2 MW.
- Fuel gas rate reduced to 208768 sm3/day (20,253m3/day less) and Co2 from fuel gas reduced to 429.5 tonnes/day.

W

(51 tonnes/day less)




Using the Tool (Passing valves)

Tl]e use Of&]c’ll’[ﬂ/éllé‘l’f ]@Vé’lS can 1'11[01‘121 f])é’ user O[
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The next slide shows the HP flare rate increase to

above the alarm point

Fault was traced to the fuel gas system

Once fl]l:S‘ was I'é‘p&l.l'é’d t/ze HOI'IU&] bac/(grouna’ f]are

levels returned to below both alert and alarm poim‘s

-See tool illustrations on the next slides....
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o Shell Business Week 2006, Opening Address, Shell CEO Jeroen van der Veer

“To achieve 1st quartile status in energy efficiency and CO2 Emission in

two-thirds of our facilities by 2015.

e The Executive Committee of RDS requested businesses and Group CO2 to:
—  Understand our existing portfolio of emissions, future options and costs to mitigate
—  Assess the cost of CO2 mitigation for all new projects
—  Fully Comply with Existing Regulations and
—  Grow Organisational Competence

—  Provide a definition of 1st Quartile performance no later than July 2008.
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o The working principle of the benchmarking methodology is to compare the actual emissions with a Site Specific Standard Emission
given for each facility. This is done by means of the Shell CO2 Efficiency Index:
Shell CO2 Efficiency Index = 100 x (Actual GHG Emissions /Site Specific Standard Emission)
. The approach used to determine the Site Specific Standard Emission equation combines elements of first principles (thermodynamics

and fluid flow principles) to establish the relationships between key variables, and coefficients/constants that were derived empirically

using operational data from Shell operated facilities.

o The justification for a Site Specific Standard Emission based system is the need to normalise the differences across different facilities
and locations. The Site Specific Standard Emission predicts a value for CO2 emissions based on factors or conditions that are outside

operational control — typical examples are reservoir pressure, water cut, contaminants.

o The facilities participating in the benchmarking are compared against each other on the basis of the Shell CO2 Efficiency Index and
from the Index value the top quartile threshold is defined.




The Site Specific Standard Emission Building Blocks 9
How?

(Parameter ueed to detarmine the
Site Specific Standard Emission)

What? Why?
(Site Specific Ssandard Emimion Component] {Asset Differentiation cddresed)

Hydrocarbon export systems
{Compression & pumping)

Artiticial It systems
[Compression, ESPs, Beam Pumps

Gas and Watar re-injaction
|[Compression & pumping)

Gas con:!iiioning systems

Thermal Enhanced Qi
Recovery

Field maturity
Fluid type

Distance lo austody transfer

Field maiu rity
Reservoir characteristics

Secondary recovery
Produced gas disposal

Produced waler disposal

Contaminated g siripping

Sleam Operations

Utilities & Mizcellan=cus load

Production
Prezzure
Water cut

Power comsumphion
Lift gas Hlow volume
Lift gas pressure

Gas volume injecled

Yyater velume injected
Prezsure

CO2/H25 removed

Oil Steam Ratio
Hect Recovery




