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Background & Observations

Advantages of Benchmarking

What is Benchmarking of HSE Performance

What is to be done to Benchmark HSE Performance?

Sources to Benchmark HSE Performance

Benchmarking of Safety/Environment/Health Indicators-Case Studies
Leading & Lagging Indicators @ KOC & its HSE Performance!
Recommendations!




d Itis observed that most of the companies are focusing only on:
O Lost Time Injuries
d  Man hours Achieved without Lost Time Injuries

» Can we say that if a company has “Zero LTIs”, it is the best!

d  What about :

Major Environmental Incidents without personal Injuries?
Fire Incidents without Injuries?

Motor Vehicle Accidents without Lost Time Injuries?
Asset Damages without Injuries?
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In order to achieve Continual Improvement
iIn HSE Performance, we need to have
wide variety of Indicators covering the

ISsues of: Health
Indicators
| Health
O Safety

O  Environment
Safety Environmental

Note: Now a days Security is also being Indicators Indicators

added in most of the companies. If that is
the case, you need to pick up some good
indicators on “Security” also.
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O Benchmarking of HSE Performance will facilitate the companies:
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To asses the HSE Performance with respect to the industry average
To understand the trend of various indicators?

To know what kind of Indicators are being used by the industry

To evaluate what Is the overall average performance in the industry?

To determine the basis while setting the targets

And to Move forward based on the best practices being followed.....




O Benchmarking is the process of
measuring an organization's internal
processes then identifying,
understanding, and adapting outstanding
practices from other organizations
considered to be best-in-class.

Adapting Benchmarking '\g{%?)sour;:zg/

Benchmarking is not simply

about comparing the data...

Benchmarking is more about

2 ] Understanding/
continuously learning from Comparg
others....




O Benchmarking of HSE Performance is a planned

process by which an organization compares its 4. Set your goals 1. Assess the
. ; based on the Industry trends &
health, safety and environmental performance with evaluation & focus  Average values of
others to: to improve further!! each indicator!
O Asses the Industry Trends & Average
values of each indicator? Compare HSE
O Verify what kinds of indicators are being Performance
used ?
O Asses where your company stands 3. Evaluate where e
O Set your goals as per the evaluation & your company .thgrllnyd\i/(\;aﬁorire
focus to improve further. stands with

being used by the

respect to the industry?

Industry average?




OGP Safety Indicators Performance Reports

OGP Environmental Indicators Performance Reports

OGP Health Performance Indicators Reports

GCC Petroleum Companies Loss Prevention Statistical Reports
IADC Reports
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> OGP : International Association of Oil & Gas Producers
> GCC : Gulf Cooperation Council
> IADC : International Association of Drilling Contractors

Note: These are some of the sources suitable for Oil Industry.
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1. Unify the definitions ; HSE Measures; Formulas etc...
= |nline with OGP or any other best entity....

2. ldentify what are the indicators that you want to benchmark?
3. Start Measuring those in your companies (If not being done)

4. Select the partner/ entity suitable to your organization such as OGP/GCC...and start
reporting to them as well...

5. Compare the Performance with respect to the industry performance based on the reports
published & assess where you are?

6. Compare the results
7. Set the new goals & adapt the new approaches to improve HSE Performance.




Sample Reports and trend analysis of
HSE Measures based on OGP/GCC




Benchmarking of FAR (Fatal Accident Rate)!

Fig 2.1.1: Number of fatalities and fatal accident rate 2.2 Fatal accident rate (FAR)
2003-2012 [data page B2] -

Fig 2.1.1: Number of fatalities and fatal accident rate Fig 2.2.1: Fatal accident rate - company & contractors
2003-2012 [dofo page B2] per 100 million hours worked [Data page B7]
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B Fatalities Contractor FAR

= FAR = Company FAR

== Overall
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i,
- Fatal accidents per 100 million hours worked

Number of fatalities

[~]

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

2012 (2011) FAR Relative to 2011 FAR
Company 1.58 (1.33) (19% higher)

Contractor 2.59 (2.03) (28% higher]

2.38 (1.88) (27% higher)

Onshore 2.87 (1.94) (48% higher)

Offshore 0.89 (1.67) 47% lower)

o In 2012 there were 12 company fartalities (10 in 2011) as
a result of 6 separate incidents.

—5 of the company fatalities were as a result of a
single incident involving a gas leak and explosion
following the loss of mechanical integrity of a pipeline
in Mexico.

o In 2012 there were 76 contractor fatalities (55 in 2011).

— 26 of the contractor fartalities were as a result of a

single incident involving a gas leak and explosion




Benchmarking of TRIR & LTIF!

3.3 Total recordable injury rate (TRIR) by region

34 Lost time injury frequency (LTIF) by region

Fig 3.3.1: Total recordable injury rate
illion hours worked
012 | 20m 2000 | 2008 Fig 3.4.1: Lost time injury frequency permilon ot werke Africa

per million hours worked 6 .
Africa 033|030 042 |06 Asiof
Asia/ 026|030 029 |029

Australasia
Europe 091 1.08 1.06 131 1.38
Fsu 0.28 0.31 0.3 035 0.45
Middle East 024 |018 025 (026 (029
North America | 094 [ 0.59  |0.48 | 0.5] 0.55
South America | 0.69 | 064 | 0.6 0.69 090
Overall 048 |043 |042 (045 |055

1.5
Europe

FsuU

Middle East
Nerth America
South America
Overall

Submissions without information on medical trearment
Further analysis of the lost time injuries is presented in cases were filtered out, leaving a database of 3,651 million
Section 3.5, where 5-year rolling averages of LTIF are hours, almost 100% of the database (see Appendix A).

presented for each of the regions.

Aficn  Ada/ FEwope  FSU Middle Norh  Sauh  Overdl
0 Ausialosi Eost  America Ameri
Afica  Asia/ Furope FSU  Middle Norh Souh  Overall veaosa o mefica America

Austrolasi Eost  America Ameri o
el o fmerien fimeres Total recordable injury rate (TRIR)

Lost time injury f LTIF
ost fime injury frequency (LTIF) The number of recordable injuries (fafalifies + lost

The number of lost fime injuries (fatalities + lost work day cases + restricted work day cases + medical

workday cases| per 1,000,000 hours worked. ireaiment cases] per 1,000,000 hours worked.

Benchmarking of Safety Indicators-As Per OGP Safety Indicators Performance Report 2012




Benchmarking of LTIF (Lost Time Injury Frequency Rate) #

Fig 5.1.3.1: Performance ranking of companies jointly with contractors — lost time injury frequency
per million hours worked [Data page B-14]

B Company with contractors @ Fatality in 2012 Top quartile

B Company only
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Benchmarking of Safety Indicators-As Per OGP Safety Indicators Performance Report 2012




Benchmarking of TRIR (Total Recordable Injury Rate) #

Fig 5.1.2.1: Performance ranking of companies jointly with contractors — total recordable injury rate
per million hours worked [Data page B-14]
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Benchmarking of Safety Indicators-As Per OGP Safety Indicators Performance Report 2012




Analysis of Lost Workday Cases by Category/ By Activity

Fig 2.7.2: Lost work day cases — by category Fig2.7.6: Lost work day cases — by activity
Company [Data page B-4] % LWDCs associated with each reporting category [Data page B-3]

Prassure release 1.2% Assault or violent act 0.6%

Exposure noise, chemical, biclogical, vibration

Cut, puncture, scrape 2.0%

Explosions or bums 2.0%

Crwveraxertion, strain 9.6%

Falls from height 10.2%

Caught in, under or f ¥ Slips and frips
between 10.8% / ! haight]

Unspecified — other 12.4%




Benchmarking of Severity of Lost Work Day Cases

2.8 Severity of lost work day cases

Fig 2.8.1: Severity of lost work day cases — company & contractors 2012 (2011) Relative to Relative to
average days lost per LWDC [Data page B-4] severity 2011 severity | 2007-2011

&0 average severity
Company | 38.81 (41.06) 5% lower 9% higher
Contractor | 41.28 (42.58) 3% lower 6% higher
Overdll 40.74 (42.26) 4% lower 7% higher
Onshore 36.83 (39.84) 8% lower 5% higher
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\ 7 OGP member companies reported 53,325 days of
= . .
AV work lost through injuries.

== Overall The number of days lost was reported for 78% of the

\ Offshore | 4599 (46.42) 1% lower 2% higher

Contractor lost work day cases.
== Company

The difference between company and contractor
severity levels is 7% (contractor is 7% higher).

i 1 L 1 L i L i L 1 The offshore LWDC severity is 25% higher than
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 onshore.




Benchmarking of Environmental Indicators

Flaring [HC + other) per unit of hydrocarbon production

Tonnes per thousand fonnes
120—

100 —

80—

Owverall 15.73

1.3 Greenhouse Gas (GHG)

For E&P acrivities, CO, and CH are the

principal contributors o greenhouse gas

sions, with other gases such as N,O

ing a minor role. The CO, and CH,

data presented above are used to calculate

te of the GHG ¢ ms for the

contribt g OGP reporting companies,

using the conversion to CO, cquivalent
(GHG = CO,+ 21 x (:H_.J.

r.3.x Ewmissions per unit of production

Parriciparing companics reported

normalised emissions of 160 tonnes of

GHG per thousand tonnes of hydrocarbon
production in 2012, This represents a 1%
increase in intensity compared wich 2011
resules (see Figure 1.3.1.1).

Figure 1.3.1.1: GHG emissions per unit of production
tonnes per thousand tonnes of hydrocarbon pro.
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Figure 1.3.1.2: GHG’ emissions per unit of production

tonnes per thousand tonnes of hydrocarbon production

CO, emissions per unit of production

tonnes per thousand tonnes

450

400 =

350

300

e

Fsiwoluuiwi

Owverall 133

OV MV or Yowhco ¥ma® o FyuWox ¥y ¥ on D Yok ¥ us YoV ou b ¥ 0 Sum®aw ¥or Fon s va "o "or o1 "wv ¥ ea P

4.1 Quality (oil content) of produced water discharges

Figure 4.1.1:

Oil discharged per unit of produced water discharged

milligrammes ail per lire of produced water discharged
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Benchmarking of Environmental Indicators

4.2 Quantity of oil discharged in produced water per unit of production @ Number of il spills > 1 barrel per unit of hydrocarbon production Quantity of oil spilled (spills > 1 barrel) per unit of hydrocarbon praduction—by

spills per million fonnes tonnes per million tonnes

Figure 4.2.1:  Oil discharged per unit of production 4.0 25 =

| 2012
fonnes per million tonnes of hydrocarbon production

| 2on
15+ 3.5 | 2010

3.0

2.5

Onshore

Mumber of cil spills =1 barrel in size and quantity spilled per unit of hydrocarbon production—by region (Fiqurss 412 614

tonnes per million tonne
AD —

South &
Asia/ Nerth Central
Australasia Middle East | America America

2012
MNumber of spills [t/10%)
Guantity spilt [t/10%)
Production (10%)

20m
MNumber of spills [t/10%)
Guantity spilt [t/10%)
Production (10%) 386

2010
MNumber of spills (t/10%) 1.25
Guantity spilt [t/ 108%4) 17.27
Production (10%) 398

Overall 4.75

I
NE: Excludes spills <1 bamel in size celowT e TorTes TeuTip TnghwnTeoTue Ten TomP ca Tes Tea TnoTamT ke Ror Tav Tr Tt Tnaloa Tt Tus iy




Benchmarking of Health Performance Indicators

Table 1

Gap Analysis Tool 2012 by company (16 companies tock part)
Sorted by: average by company worst to best

Benchmarking of Health Performance Indicators-As Per OGP

IPIECA / OGP Elements
Company Health Risk Industrial Medical Management | Fitness for | Health Impact Health Public Av. by
Assessment Hygiene Emergency of lll-health Task / Assessment Reporting Health/ Company
(1) (2) Management (4) Surveillance (6) (7) Promotion
(3) (5) (8)

H 29 2.8 34 29 2.0

M 2.1 3.1 29 3.0 3.2

A [ 28 | 29 3.0 3.0 29 29 2.6 2.8
G 3.0 3.2 3.9 3.4 3.4 3.6 29
K 2.3 3.3 3.5 3.6 3.4 3.2 2.4 3.0
D 3.1 3.0 3.5 3.6 3.7 3.4 2.8 3.1
L 25 3.1 | a0 | 3.1 34 2.3 3.4 3.2 3.1
] 3.0 3.6 3.5 3.4 3.1 3.3 33 3.2 3.3
0 3.3 3.2 3.6 3.6 3.5 3.0 3.6 3.0 3.4
C 3.1 3.6 3.7 3.7 3.4 2.8 38 3.0 3.4
P 3.0 3.6 3.3 3.9 3.8 3.0 3.6 3.8 3.5
| 3.3 3.8 3.7 3.4 3.8 3.0 38 3.4 3.5
B 3.8 3.6 3.8 3.9 3.9 2.8 3.8 3.0 3.6
E 3.7 3.4 3.7 3.6 3.8 3.9 3.4 3.7
N 3.8 39 3.9 3.9 3.8 3.8 3.2 3.8

Av. by Element 3.0 3.3 35 34 2.5 3.5 2.9




Benchmarking of HSE Performance as per GCC.

GCC PETROLEUM COMPANIES LOSS PREVENTION STATISTICS - 2010

ON-JOB INJURIES MOTOR VEHICLE ACCIDENTS FIRES
HUMBER OF =
COUNTRY HNAME OF COMPANY e HOURE WORKED| ra MTC ROI Lm FAT TRE Mumber | Mumbar of Madar MVA Amount of
of Wiometsrs | Vehicie | incident | M"'F.“'"" Firs LoGt
higi Driven Aoolgents | Rafs [4) {U.2. Dollars)
Inoldant Inezikdent Inioldant
Humb#r | Humiber | Mumbsr Rt [1] Humiber Rals (2] Humbsr | Humbar Rt 131 [MVAE)
3
EAHRAIN EAHRAIN MATIONAL GA3 COMPARY 481 B22,5B3 3 ] [ (1] ] .00 ] ] (1] 106 1,548,268 [ (177 1 &
EAHRAIN EAHRAIN PETROLEUM COMPANY 5,140 B&12BE0 4 ] 3 [ 55 4 0.14] ] T (1] BBs 80,000 TE m 1 128,000
2] [
KLWAIT KLWAIT HATIONAL PETROLEUM COMPANY E.248 10,183,288 11 17 1 (1] 3 0.08 ] M [ T3] 1,027 | 20,540,000 1 (17 3
KUWAIT SAUDI ARABIAN CHEVROH E72 1,683,060 H ] 1 [BH] ] .00 ] 1 [LH] E14 4,781,200 [ [T 1 B
KLUWAIT KLWAIT CAL COMPANY B,7BE 12,017,600 ] 1 H [T 1 0.13 ] 2% [T-] 2724 | 188,128,000 H [E]] 15 18,823
(B
QATAR @ATAR FETROLEUM COMPANY 12,116 26,811,000 1 12 ] (1] T .08 ] 18 14 1,887 | 3304384 # 124 0
2
SAUDI ARABIA AL EHAFJ JOINT OPERATIONS 2,564 4773856 17 1 1 (1T 1 0.04 ] 3 [EE] 451 12,888,267 H n1e 4
BAUDI ARABIA  [2A00D1 ARAMCO LUBRICATING DIL REFINING COMPANY 4 B&2,000 H ] [] (1] ] .00 ] 2 [T B0 30,766 H 1 [} ]
2
BAUDI ARABIA  [2A0D1 ARAMCO MOBIL REFINERY COMPANY 718 1,681,108 E 1 H (1] ] .00 ] 3 DA B3 1,782,147 4 134 3
SAUDI ARABIA  [SA0D1 ARAMCO SHELL REFINERY COMPAKY BE2 1,656,277 g 1 ] (1] ] .00 ] 1 [EE] 103 1,853,576 3 154 [} ]
UAE AEU DHABI COMPANY FOR OHEHORE OIL OPERATIONS 5,054 E,6TH,TEE 7 1 1 (11 1 0.04 ] 3 e BBE 12,822 513 H [E1 1 2,000
UAE EEMAAD 1,063 B,BET. 3RS ] 1 ] [E2] 2 047 ] 12 [T1] 4 TH2BA3 [] (171 [} ]

Benchmarking of HSE Performance -As Per GCC




d LTI  INCD Rate:
> (LTIs+ FTLs) *200,000/ Total Man hours.

a DART INCD Rate:

> (RWTCs+ LTIs+ FTLs) *200,000/ Total Man hours.
d RCRD INCD Rate:
> (MTOs+ RWTCs+ LTIs+ FTLs) *200,000/ Total Man hours.

a LTI  FREQ Rate:

> (LTIs+ FTLs) *1000,000/ Total Man hours.
d DART FREQ Rate:
> (RWTCs+ LTIs+ FTLs) *1000,000/ Total Man hours.
d RCRD FREQ Rate:
> (MTOs+ RWTCs+ LTIs+ FTLs) *1000,000/ Total Man hours.

(DART-Days Away (LTI) cases + Restricted Work/Transfer Cases); RCRD-Total Recordable
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O Incident Rate:
> On-job lost workday cases with days away from work per 200,000 hours worked.

O Incident Rate:
> Total On-Job recordable Cases (MTC+RDI+LTI+FAT) per 200,000 hours worked.
> No of Accidents*1000,000/ Total Hours worked during the period

O Incident Rate:
» Restricted duty cases per 200,000 hours worked

O Motor Vehicle Accident Rate:
> No of MVIs per million kilometers driven.
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£

O Fatal Incident Rate:
»  The number of Company/ Contractor fatalities perl00 million hours
worked.

O Lost Time Injury Frequency Rate
»  The number of Lost time injuries (Fatalities + Lost workday cases)
per 1,000,000 hours worked.

(1  Total Recordable Injury Rate
»  The number of recordable incidents per 1000,000 hours worked.
(Recordable injuries: FACs+ MTOCS+ RWCs)

O Severity Rate of LWCs (Lost workday Cases)
»  Average Days Lost per LWDC(Lost Work Day Case)




O Gaseous Emissions

Emissions per thousand tonnes of Hydrocarbon Production
Carbon Dioxide (COZ2)- Emissions per Unit of Production
Methane (CH4) -Emissions per Unit of Production

Green House Gas Emissions--Emissions per Unit of Production
Sulphur Dioxide (SO2)-Emissions per Unit of Production
Nitrogen Oxides-Emissions per Unit of Production

VVVVVY

Flaring (%of Gas Flared)- Flaring per Unit of Hydrocarbon Production
Spills of Oil & Chemicals

O Oil Spilt per Unit of Hydrocarbon Production (Tons per Million Tons)
Aqueous Discharges- Oil Discharged per unit of produced water discharged
Discharges of Non Agueous Drilling Fluids (NADF) on Cuttings
Energy Consumption- Energy Consumed per Unit of Hydrocarbon Production
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Let us have a look!
What are the measures

(Leading Indicators & Lagging Indicators)
that are being maintained by KOC & it’s Performance?

(As Best Practices Being Shared)




Safety Observations & Conversations (SOC)

05-06 06-07 07-08 08-09 09-10 10-11 11-12




No. of NearMiss




No. of Site Verification Visit (SVV) of
CAEs

4,622 4,753

3’999 l

200940~ 2010-11 - 20142 201213 201314 No. of Site Verification Visit (SVV) of
NCAEs

5,043

24,017

4,622 fies

s i W W
==

2009-10 2010-11 2011-12 2012-13 2013-14

3,999




HSE Performance @ KOC

HSE AUDITS CONDUCTED DURING 2013-14

Occupational Health &
Environmental Theme Audits Hygiene Theme Audits

15%
Work in Progress Audits
4%

General HSE Theme Audits
20%

Safety Theme Audits
22%

Others HSE Audits

HSE Management System 26%

HSEAKG#E Register 2013-14
6% 0%




HSE Training Manhours

41,967

34,202
27,882
25,324
22,383
7245

2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14




2013/14 HSE Induction Center Quarterly Report

Q1 Q2 Q3 Total

u Total No of HSE Sessions Completed W Total No. of Attendees B Total No. of Manhours




Trend of On-line Reports submitted through HSE Live

1,708 1,206

2009-10 2010-11 2011-12 2012-13 2013-14

@ No. of Nearmiss w Hazardous Conditions No. of SVVs ® No. of SOC




Lost TIme Injury Frequency Rate - LTIFR

0.13
0.10 =
0.06 0.05 0.04
‘ ‘ ‘0'03 ‘ ‘0'02 ‘0.03

03/04 04/05 05/06 06/07 07/08 08/09 09/10 10/11 11/12 12/13 13/14




Lost Time Injury Frequency Rate - OGP vs KOC

I F'RW e

2005 2006 2008 2009 2010 2011 2012




Total Recordable Injury Rate - OGP vs KOC

2.68

14 508

2.
I . , ; 1.73
L : 0.76 . . 3 0.84
. . -

2005 2006 2007 2008 2009 2010 2011 2012




2005-06

Percentage of Gas Flaring

9.94%

7.72%
3.87%
2.66%

2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13

1.24%

2013-14



Disposal into Pits %

50.00% -~
45.00% —
40.00%
35.00%
30.00% -
25.00% -
20.00% —

14.63%

0,
15.00% 10.87%

. = - - = . . 9.51% -
10.00% -
- - g L . - .
5.00% — ﬁ 2 iioi

0.00% -
2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14




No. of Oil Spills

113 1 113
100 . .

111

2002-03 2003-04 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14
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Always try to Benchmark your HSE Performance

Make use of the expertise available. Be part of entities such as OGP, GCC,
IADC...ETC. which is applicable to your company.

You need not reinvent the wheel!

Verify whether your measures are addressing the problems and enhancing the
employees commitment to achieve?

Evaluate your performance periodically
Choose Right measures for your company Balanced Score Card
Link each measure with some Tolerances/Targets.

Set your targets/tolerances based on the Industry average values. If you want to
iImprove further, you can have stringent targets/tolerances

Have sufficient programs to achieve these targets/tolerances.




With Best wishes from

HSE Group,
Kuwait Oil Company
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