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Importance Of Process Analytics In
Custody Transfer & Flare Gas
Applications
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About Speaker

= Qver 25 years of professional experience in refining and
petrochemical industries with roles in engineering design,
maintenance, construction and commissioning.

= B.Tech Instrumentation and Control Engg.( India )

= Employed at EQUATE since 1996.

= Certified Six sigma Green Belt Project Leader.
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Agenda

e  About EQUATE Petrochemical Co.

. Quality Analysis In Custody Metering

. Custody Transfer Analysis - Case Study

. Common Issues — Custody Transfer Analysis
. Flare Analysis - Major Drivers & Challenges
. Flare Analysis — Case Study

e  Automatic Validation Systems & Smart Sample System:s.
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About EQUATE Group

The EQUATE Group* is a global producer of petrochemicals and the world’s second largest producer of Ethylene
Glycol (EG).

The Group has industrial complexes in Kuwait, North America and Europe that annually produce over 5 million tons of
Ethylene, EG, Polyethylene (PE) and Polyethylene Terephthalate (PET). The products are marketed throughout Asia,
the Americas, Europe, the Middle East and Africa.

The EQUATE Group’s shareholders include Petrochemical Industries Company (PIC), The Dow Chemical Company
(Dow), Boubyan Petrochemical Company (BPC) and Qurain Petrochemical Industries Company (QPIC).

The Group is a leading enterprise that pursues sustainability wherever it operates through partnerships in fields that
include the environment, economy and society.

* The EQUATE Group includes EQUATE Petrochemical Company (EQUATE), its subsidiaries and The Kuwait Olefins
Company (TKOC).

EQUATE Petrochemical Company www equaie.com



EQUATE Group at a glance
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Providing valued products to the world

EQUATE Petrochemical Company
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EQUATE Analytical Asset Base

Analyzer shelters 35

Analyzer cabinets 12
Continuous Gas Analyzers 764
Gas Chromatographs 142
Gas Detectors 1400
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Process Analytics

Efficiently monitor and control process parameters to achieve:

e Safety
e Regulatory compliance
e Quality
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Fig: Typical Process Analyzer Distribution
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Types Of Quality Measurement

e Gas chromatographic-CO2 /H2S/HC

e Tuned diode laser —=TDL- 02/H20/H2S
e BTU analysis/Wobbe Index-CARI

e Sulfur-TRS

e Density

e \iscosity

e Moisture

e BS&W analyzer /water cut and more
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Quality & Fiscal Measurements

H,S
Mercaptans
Total Sulfur _"-
CoR = Heating Value
» GC preferred for high volume

flow
Natural = (Gas quality analyzer optional for
gas medium volume flow
= H2S

» UV, TDLS, GC, Lead Acetate
= Mercaptans / Total Sulfur
» UV, GC, Lead Acetate
Hydrocarbon Dewpoint
= Chilled Mirror, Quartz, GC

’ .| PIPELINE .

e o z|o = Moisture
2 3 2|2
s 2 2 Quality » Chilled Mirror, Quartz, TDLS
S < Parameter
a
: [T
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Benefits Of Reliable Analysis

e Cost/Profitability
e Reliability of Up/Down stream equipment's

e Safety & Environment Regulatory compliance

e Quality Value addition of Extended Analysis

Cs+ Measurement Cg+ Measurement
Heating wvalue: 9,6919 kKWWh Heating value: 9.6952 kKVWVWh
Price: 12 cent per KWh Price: 12 cent per KWh

Volume: 10 million NM=2 per day™' Volume: 10 million NmMm= per day™*

> = 11630000 € > = 11634000 €

Extended measurement saves 4000 € per da

WWW.KUWAIT-MEASUREMENT.COM



Case Study - Liquid Phase Custody Transfer
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Reduction in over processing of final producCt capasi anayss

» Project focused to optimize Product

- Product water content spec is 400 ppm max.
- Control limits Optimization 250 — 360ppm.

Specification Targets:

» Profitability:

- Reduction of steam used to evaporate water

» Improvements done for better analyzer

- Sample system improvement to avoid two

to optimize product purity.

reliability :

Improved response time

phase sample

Calibration and validation methods.

Long Term Sigma

Specification Value Portion % Actual
Lower SpecLimit 250 BelowLSL 71.8252
SpecTarget . Above USL .
Upper SpecLimit . Total Outside 71.8252

35 Melan +35
[
LSL
T
a 200 400

Sigma = G6.9446

Capability Index Lower Cl Upper Cl
CP . . .
CPK -0.231 -0.248 -0.213

CPM . . .
CPL -0.231 -0.248 -0.213
CPU . . .

Sigma
Portion Percent PPM Quality
BelowLSL T5.5672 755671.65 0.808
Above USL

Total Quiside 75.5672 75567165  0.808

Capability Analysis

Long Term Sigma

LSL

T T T
200 300 40

Sigma =30.0112

Specification Value Portion % Actual
Lower Spec Limit 250 Below L5L 18.2390
SpecTarget . Above USL .
Upper SpecLimit . Total Quiside 18.2390

Capability Index LowerCl Upper Cl
CP . . .
CPK 0.300 0.239 0.362

CPM . . .
CPL 0.200 0239 0.362
CPU . . .
Sigma
Portion Percent PPM Quality

BelowL5L 18.3663 18366350 2401
Above USL . . .
Total Quitside 183663 18366350 2401

Run Chart of LP Steam Flow
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- Project Opportunity: Increase H2 production by optimizing iil »/Individual Measurement of H2 Purity to KNPC '~ Individual Measurement of Bypass Ratio

Al " 992 018
'+ Defect: 97.5%<= H2 Purity =< 97.9% : ' Before After Before After
I Process: Ratio of bypass flow to total flow is calculatedand ! 99,07 Mg |
I controlled by ratio controller. Total flow is the sum of bypass 1| © 987 ;T 016 » ! |
1 flow and PSA feed flow. Product purity measured by GC. )| g 986 ] 2 015 — |
i e %4 g I T o e |
. Risks Assessment |z et e, "_: 3T D op3deR yw MW 8 WM ”
" .f. Low H2 purity to customer< 97.0% " i 9804 7 & o FERI ) E% 0124, il '- f' -“:.. v ”
: ¢ Low FG production impacting FG Allocation " ¥ 974 , .:". i Y ":. 0114 : e :
. Benefits Assessment : ey e || !f
" * More H2 production. " 97.67 ’ 0.107 ! o ) ”
I Longer life of PSA adsorbent I AT T T T T T T T T o B e s e o e |
I | 1224 3648607284968 120 144 122436486072849% 120 144 |
: I Sample Sample ”
; Root Cause : ii |
»  #¢ Ratio SP not updated based on demand : RATIO SIP BY :
o, ) I OPERATOR |
% Unreliable analyzer performance -
I % Too much operator intervention to avoid flaring ! ”
I & Variation in H2 purity from PSA ” E __ I\

.0

.0

Variation in customer header pressure I

X3

o8

Ratio/Flow cascade sluggish performance I

| ** Plant load variation I

.. .. E " v !
: iahili I H2 99.9% |
:  Improvements done for better analyzer reliability : .  NeTeas - H2 PRODUCT ;

B3

IMPURE H2
v

I

j +¢* Sample system improvements to reduce uncertainty ! PLATFORMAR |

- ¢ Robust analysis with Application change : \mms |

" +¢* Additional analysis for early indicator of off spec product " SRUU, ISOMER UNITS - ¢ ”

I I I

1 Project Savings: i o |
Hard Dollar : ~ xx MM$ I A > H2 TO TATORY |
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Concerns In Custody Transfer/Metering Analyzers

O Installation Issues
O Improper Sample system design
[ Calibration standard Inconsistency

 Operating Discipline

WWW.KUWAIT-MEASUREMENT.COM
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Flare Analysis

O Major Drivers:
= EPA regulatory compliance requirement-40 CFR Part 60 subpart Ja- Emission reduction
= Safety —Detonation
= Cost —Quantification & combustion efficiency.
L Parameters to be measured
= HC-H2 content /O2 content/ BTU content/H2S-TRS/CO2
0 Technologies for measurement

= GC/TDLS/ Calorie meter /Sulfur analyzer- UV/Furnace

WWW.KUWAIT-MEASUREMENT.COM
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EPA Monitoring Guidelines

Gaseous Fuels and Natural Gas Environmental Protection Agency’s (EPA) Clean Air
Gaseous Fuel Data Source Analytical Method
Methode Regulations Act

net calorific value | Own calculation on basis of | Determination of individual components by Gaschromatography:
the gas composition (typically |gas chromatography and calculation from |EN 15984-2011

by lab on online system) calorific values of gas composition 1S06974 .
I = Effective January 30th 2019, 40 CFR part 63.670
0 807 and 63.671 mandates to reduce toxic air emissions
DIN 51857
Performance Evaluation:
Carbon Conte oo caloric ke Detemeater o i comporets ) LES':EE%E:“ ke = |nstall Control devices to ensure a minimum BTU
Biomass Content _|ses calorfic value e olgesconpeston see DIN CENTTS 15474 value of 270 BTU/ Scf.
(biogene carbon (draft)
tent
é?nni:srich Factor  Own calculation on basis of | Calculation of weighted annual mean value e v3664 ) . .
th lysis of calorific value | f ific load (ch ot
o o clfaks o specc o () £ = = Prevent high penalties/NOV and Company image
including biomass content) t owa rd S C S R

+ 1SO 6974, DIN 51872 = Description of the measuring method gas chromatography (GC)
+ |1S0O 6976, DIN 51857 = Calculation of calorific value and other physical properties

+ DIN 15010723 = Performance evaluation of gas chromatographs = 40CFR60 subpart ooy e Hyd rogen Sulfide- Limit the
- EN15984 = Measuring method GC and calculation parameters including carbon content . .
for refinery heating gas short-term concentration of H2S to 162ppmv in
the fuel gas sent to flares during normal operating
conditions.

Gas y is the recommended technology described in
specific standards and norms

WWW.KUWAIT-MEASUREMENT.COM



Combustion Efficiency & Emission

Air/Steam

Fuel Gas

Waste Gas

Recovery

Combustion Efficiency
Flare gas velocity

Pilot Light
ensure minimum BTU
Heat Value, Emission

Waste Gas emission
Heat \Value, Emission

Return to process
Heat VValue, Emission

TP F

TP F
Analytics
TP F
Analytics

TP F
Analytics
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Flare Gas
Recovery
F
Fuel Gas
F
Waste Gas — Ajr | Steam
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Safety

Infiltration of air into flare stack may lead to a flame flash back resulting in detonation.

I

e Steam line
d— (333 line
4= [gniion

Gas Bamer

Flare Stac

waepar il eelEl
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Cross interference Effect conventional 02 Analysis

Residual gas Zero deviation Residual gas Zero deviation
(concentration 100 % wiv) in % viv O absolute (concentration 100 % viv) in % viv O3 absolute
Organic gases Noble gases

Agetic acid CH3COOH 084 Argan Ar 028
Agetylane CoHz -0.29 Helium He 0.3
1.2 Buladiene CyHs -0.85 Krypton Kr -055
1.3Butadiene CyHs -0.49 Neon Ne <017
izo-Butenz CiHyg -1.30 Kenon He -1.05
n-Butzne CiHyg -1.26

1-Butere CyHs 098 Inorganic gases

izo-Butens C4Hz -1.06 Ammanis NH5 020
cycle-Haxane CaHiz -1.84 Carbon dioxide COs -0.3
Ethzne CaHg -049 Carbon ranoxids co =0.07
Ethylens CaHs -02z2 Chloring Clz -0.84
Dichlorodifluaromethane (12} CCIF; -1.32 Dinitragen manzxide 50 -023
n-Heptare CrHig -24 Hydrogen Hz <0.28
n-Hexane CgHia -202 Hydragan bromida HBr -0.78
Methare CHs -018 Hydragen chloride C -0.28
Methanal CHs0H -0 Hydrogen fluoride HF =010
n-Octane CaHis -278 Hydragan indide HI -1.138
n-Fentane CaHiz -168 Hydrogen sulphide Hy 044
isoFantana CaHiz -1.48 Oxygen 0z +100
Fropana CsHg 087 Mitrogen Nz Q.00
Propylzna CsHg -0.64 Mitrogen dioxids MOz +20.00
Trichleroflusromathare (R11)  CCIsF -163 Mitrogen axide NO +42.84
Vinyl chiorida CoHsCl -0 Sulphur diokide 50, -0.20
Vinyl fluaride CaHaF -0.55 Sulphur hexafluaride SFg -1.08
1.1 Vimylidens chlaride CaHzClz -1.22 Water Hz0 -0.03

WWW.KUWAIT-MEASUREMENT.COM




Challenges

e Selection of technology
e Sample system design issues
e Automatic Validation

e Wide variability of concentrations quick variations

WWW.KUWAIT-MEASUREMENT.COM



Case Study

Suspected 02 infiltration into Flare header

>There is no oxygen leak in the flare header, the problem is the type of oxygen
analyzer that is installed in the flare header, it is effected by the presents of
hydrogen.

Today we started removing the vent gas from the flare header and started to
burn it in the styrene furnaces. The flare oxygen content went from .16% to
0.0% with in minutes of removing 90 % on the vent stream. We also know the
vent stream has no oxygen in it, as there are 3 oxygen analyzers on this
stream.

»  This is an excellent achievement in
solving the problem. We all know how
many man-hours have been spent on
identifying and taking corrective
actions to avoid process hazards.

»  This brings to the another point that
who looks into the analyzer
specifications before selection and
installation

»Path forward is to replace this oxygen analyzer with one that is not effected
by the presence of hydrogen.

>We are now in the process of reducing the huge amount of nitrogen we have
had flowing into the flare header and we will reduce this down to the amount
required by zeeco for the seal

Technology Expert Process Safety Expert

WWW.KUWAIT-MEASUREMENT.COM




Automatic Validation Systems

» Monitor, control and report analyzer performance

» Over calibration contribute to unstable process equilibrium
» Performance audit Increase confidence level for operations

» Indicates SQC, Availability , Maintainability

SIEMENS Equate Valif_f':\tion Setup

Iy %,

] Case study for Glycol analyzers

T K
" |mprove the MTBF of SIV seals
= |mproved MOC of seal |
* |ntroduce remote start/stop ;3 b
Introduce auto validation Scheme [ o
’[ m

SMART sample system concept




Thanks for Attention
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