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The multiple faces of a Custody Metering Project

Index:

Qualification Face

- Background

- Customer need
Development Face

- Quick wins

- Normative Requirement
Quotation Face

- Negotiation

- Award
Execution Face

- A very fast supply

- Skid Assembly / Metering System

- Very Distant target

- Plan the Site works
- Plan the Erection
- Plan the Construction

- Design / Design Reviews
Close out Face

- Site works

- MID verification

Key message of the Presentation:

* Project is made by People

* Engineeringis the lead = people

 Communication is the key
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The multiple faces of a Custody Metering Project

Qualification Face : background
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The multiple faces of a Custody Metering Project

Qualification Face : background

On December 2" 2014, Turkish Republic Ministry of Customs and Trade issued a change in the customs regulations
stating:

“All petroleum products (including LPG) entering and exiting the depots shall be measured by measuring systems on main
pipelines according to the specifications of regulation (EK-81/A)”

EK-81/A regulation has a clear reference to EU MID (Measurement Instruments Directive MI-005 Accuracy Class 0.3)

The transition time for installing the measurement systems is given by the law as 15 February 2015 with extension
option up to 02" December 2015 (one year after law enforcement date). Otherwise the Depot licenses of the companies
will be aborted, preventing them to import oil and gas products.
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The multiple faces of a Custody Metering Project

Qualification Face : Customer Need

According to existing regulation, the government is taxing the imported products by tank gauging systems.

Now government will use skid mounted mass measuring systems for tax purposes.

Due to the catastrophic impact of loosing import licenses Companies started the bid processes more or less immediately.

The specific market demands was for 30-37 metering skids, to be build, installed and certified in 8 months.
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The multiple faces of a Custody Metering Project

Development Face

Barry Clark
Flow Metering System
Specialist

Latfa Bilgen
Managing Director SC_TR

b

Bora Sarihan
Sales Manager SC_TR

Andrea Calo’
Sales Manager Solutions
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The multiple faces of a Custody Metering Project

Development Face : quickwins

- Experience in the management of fast track projects (engineering, procurement, fabrication)

- Local presence in the market

- Knowledge of metrological aspects

- Technology Owner

- Proposal of Coriolis Mass meter as measuring principle
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The multiple faces of a Custody Metering Project
Development Face : quickwins

NO TIME FOR DETAILS.

The small time for development left us and the customer with small time for the detailed technical definition of the package
PO need to be issued ASAP by customer to prove he is on the right side.

But delivery date is never changed for the same reason.

BUT DETAILS ARE IMPORTANT!

Definition of technical details such as piping class, vent& drains, hook up etc. are left to the execution.
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The multiple faces of a Custody Metering Project

Qualification Face : Normative requirements

There is no worldwide agreement on the total uncertainty for custody metering however it would be fair to say that a custody
system should achieve at least £ 0.35 %.

European OIML R117-1 is the only standard which specifies target accuracy class for different metering applications, API does
not

Class Type of measuring svstem
03 -  Measuring systems on pipelines (see 5.7 )
(With exemption for what is stated for accuracy class 1.0 and 1.5) Accuracy class 0.3 means that the total

All measuring systems, if not differently stated elsewhere in this table, in particular:

- fuel dispensers for motor vehicles (other than LPG dispensers) (see 5.1, 5.9, Uncertalnty of the SyStem will need to

and 5.10) S tenkers fo i oo wiscostty (see 52) be at least + 0.3 % this can be
- measuring systems on 1oa ers for haquds of low viscosity (see 5. . .
0.5 - measuring systems for the unloading of ships' tanks and rail and road considered as the best available SyStem
tankers (see 5.3) accu racy

- measuring systems for milk, beer, and other foaming liquids (see 5.6 )
- measuring systems for loading ships (see 3.7 )
- measuring systems for refuelling aircraft (see 3.8)

All the standards provides guidance to guarantee that the total system uncertainty is maintained during the whole operation
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The multiple faces of a Custody Metering Project

Quotation Face :

Tobias Linsner Daniel Sturm
Proposal Manager Solutions Proposal Engineer Solutions

Emre Erensoy Alp Camci
Industry Manager SC_TR Project Manager
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The multiple faces of a Custody Metering Project

Quotation Face : negotiation

The Classic PM Triangle :
Time has a cost. If time is
less cost is more.
=k  Quality has a cost. If quality is more,
cost is more
t=k
q=k

>>>> Negotiation is also FAST
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The multiple faces of a Custody Metering Project

Quotation Face : Award

Shell and Turcas Petrol A.S.
Two locations Antalya and Derince, each with :
2x50% dia 6” — 150 metering lines with 6” Coriolis Flow Meter for Diesel Oil

Cekisan Depolama Hizmetleri Ltd.

Location Antalya

Nos. 1 1x100% dia 4” — 150 metering lines with 4” Coriolis Flow Meter for Jet Al
Nos. 1 1x100% dia 6” — 150 metering lines with 4” Coriolis Flow Meter for Diesel Oil
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The multiple faces of a Custody Metering Project

Quotation Face : Award

BP Petrolleri A.S

Two locations Gemlik and Atas Mersin

nos.1x100% dia 6” — 150 metering lines with 6” Coriolis Flow Meter
for Diesel Oil (Gemlik)

nos.2x50% dia 10” — 150 metering lines with 10” Coriolis Flow Meter
for Diesel Oil (Atas Mersin)

Petgaz A.S
One location - Mersin
nos.2x50% dia 10” — 300 metering lines with 10” Coriolis Flow Meter for LPG
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The multiple faces of a Custody Metering Project

Quotation Face : Award

Ipragaz A.S.

Three locations M. Ereglisi, Dortyol and Yarimca

nos. 2x100% dia 6” — 300 metering lines with 6” Coriolis Flow Meter
for LPG (Ereglisi)

nos. 2x100% dia 6” — 300 metering lines with 6” Coriolis Flow Meter
for LPG (Dortyol)

nos. 2x100% dia 6” — 300 metering lines with 6” Coriolis Flow Meter
for LPG (Yarimca)

Socar / Foster Wheeler AMEC

Two locations in Aliaga

nos. 2x100% dia 12” — 300 metering lines with 10” Coriolis Flow Meter
for Gasoline

nos. 2x100% dia 16” — 300 metering lines with 12” Coriolis Flow Meter
for Reformate
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The multiple faces of a Custody Metering Project

Execution Face :

Alp Camci Onder Yildirim Silke Diewald

Project Manager Head of Project Project Logistic
and Service

Riccardo Cremascoli Tolga Cabuk Christophe Gautier

Head of Project Operations

Project Engineer Project Engineer

Yu Zhao
Project Engineer

Nadia Shultheiss
Project Administrator

Mario Bertolotto
Project Engineer
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The multiple faces of a Custody Metering Project

Execution Face : a very fast supply!
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The multiple faces of a Custody Metering Project

Execution Face : skid assembly
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The multiple faces of a Custody Metering Project

Execution Face : Metering system

The product is entering first into the air eliminator. Here the air is separated from the
air and evacuated from the top nozzle.
The fluid is than sent into one / two metering streams, each one equipped with:

Flow Control
Inlet Mass Flow Valve
manual meter
Air Eliminator valve Outlet

manual

valve

~——
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The multiple faces of a Custody Metering Project

Execution Face : Metering system

Each metering stream can be connected with a Master Meter.
This can be done by closing the stream outlet double block and bleed valve
And opening the double block and bleed ball valves to / from to the master meter

Valve from
Master
Valve to Meter
Master
Meter

Stream 1 "":"‘

Valve to
MasterMJ
eter
Stream 2

| Stream Outlet
i Valves
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The multiple faces of a Custody Metering Project

Execution Face : Metering system

The two Flow Control valves in each stream regulate the flow scheduling. Level switches
Up to 50% of the total flow rate only the first CV is open. When the 50% threshold is reached the flow computer commands
the opening of the second control valve so that 2 x 50% flow rate is managed.

A ramp down is also available when the flow rate decrease from 100% to 50% or less.

In this way we can guarantee that for low flow rates only one meter is in function with a created accuracy.

The air eliminator is equipped with 2 High / low level switches.

A low level is reached when a big presence of air is coming into the Vessel. In order to avoid that the air is carried into the
metering streams and therefore create disturbance to the metering accuracy, when the LLS is activated a signal is sent from
the flow computer to closed the FCV in order that the level rise again into the Air eliminator.

When the level reach the high level switch another signal is sent to the FCV to open again 100% as the normal conditions are

re-established.
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The multiple faces of a Custody Metering Project

Execution Face : very distant target

Plan from the End
and Implement every requirements from the engineering phase:

- SAT and verification

- Erection and connections
- Shipment and Logistic

- Fabrication

- Procurement

Tt

- Engineering

in one word : Planning!!
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The multiple faces of a Custody Metering Project

Execution Face : Plan the Site works

Early involvement of Site people (from Turkey) during FAT

| -
I
e
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The multiple faces of a Custody Metering Project

Execution Face : Plan the

Erection

Ikea Instruction

PESO (KG]
NETD [ BRUTO

EMPAQUE‘ CAJA DE MADERA 120 an a0

430

480

—
uM EMPAQUE INTERNO

151 ALGUND)

DESCRIPCION

e ]
MERCANCIA
PELIGROSA

MOUNTING KIT 2 FOR SAMTO DOMINGO INCLUDING -

UnIoan CAJA OE CARTOMN

SET OF FTFE COATED BOLTSI2 NUTSIZ WASHERS FORINSTALLATION OF

NO3FOR FLANGE CONMECTION 5. 00MINGO TUBERL DT3

NOL.ZFOR FLANGE CONMECTION S.00MINGO TUBERIA DTS

NOL3FOR FLANGE CONNECTION S.00MINGO TUBERIA DT

NOL3FOR FLANGE CONMECTION 5.00MINGO TUBERIA DT10

NOL3TZ0

NOL3FOR FLANGE CONMECTION 5.00MINGO TUBERIA DT12

NOFOR FLANGE CONMECTION 5.00MINGO TUBERIA DT13+0T16+DT17

NOFOR FLANGE CONMECTION 5.00MINGO TUBERIA DT14+0T15

NOFOR FLANGE CONMECTION 5.00MINGO TUBERLS DT 15+0T13

NOFOR FLANGE CONMECTION 5.00MINGO TUBERK OT20

NOFOR. FLANGE CONMECTION 5.00MINGO TUBERI OT21

NOFOR  FLANGE CONMECTION AIR ELIMINATOR DESPCAHD A-5

M FR FLANGE CONMECTION S.DOMEIGIJ TUBERIA TRIOT,
r F| Al C THEO|
ted: in'the Packing fist

NO.2FOR PIPE RACK HOT OIF GALVANIZED BOLTS

UNIDAD ITEMSUELTO

PTFE COATED BOLTSZ NUTSH2 WASHERS FOR INSTALLATION OF -

&" CHECK VALVE OF PASCUALES SKID TUBERIA DTV

UNIDAD ITEMSUELTO

314" GLOBE WALVES FOR VENT COMMECTIONS TUBERIA DT13 - DT13

TOTTES [s{a] 1]

Flange co

Bolts/huts in the

ection is' marked

i
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The multiple faces of a Custody Metering Project

Execution Face : Plan the Erection

Ikea Instruction

We can’t afford to loose time on site !

Anchoring of the Cable tray supports

Cable tray supports (unistrut) are
supplied with anchoring points to the
ground where necessary. The supports
should be anchored to the ground by
using the anchor bolts (expansion bolt
type) — Not included in E+H scope of
supply.

Erection Procedure
Unidades LACT - Exmerabdas y Santo Domisge

6.0 ASSEMELY OF INTERCONNECTING PIPING AND VALVES

Endress+Hauser £Z1]

1

Ganeral Descr,
Interconsecting piping has been dsmoustsd and shipped lovse -
- Nes. 5 loose spools for Esmeraldas
- MNes. 8 loose gools for Santo Domings
Once the shids and the piping sugports are positicned on the basement, the intercomnecting piging
fneed to be re-iatalled by baiting the flanged connections.

DIMENSION (CM)

Earthing Skids

Each skid is supplied with Z earthing
bosses on traverse sides. The detailed

L | W | location of these bosses can be found
PACKING TYPE LOOSE ITEM 500 246 165 on the drawing- Instument Layout
The skids should be connected to
aTy um INEEVNAL ERK KING DESCRIPTION OF GOODS. underground earth from those bosses.
Lolgs_ ‘E ‘I\'TéM — — An ple of the earthing boss can be
1 UnIT FLOW METERING SKID "ANTALYA' e o the plchire.
COMPLETELY MECHANICALLY & INSTRUMENTALLY ASSEMBLED AS PER
g Aar Efimi
1 BUTDLE LGGSE ITER CABLE TRAYS FOR THE INTERCONMECTING OF SKID WITH AIR ELIMINATC Each Air Eliminator is supplied by one
INCLUDING COVERS AND BOLTS/NUTS ALREADY ASSEMELED 0N earthing boss.
AND INCLUDING CABLE TRAYS SUPPORTS The skids should be connected to
underground earth from this boss. An
PIECE LOOSE ITEM AIR ELIMINATOR DAVIT example of the earthing boss can be
..... seen on the picture
BIECE WOODEN BOX INCL.  NOS. 1 CARTOM BOX WITH BOLTS / 2 NUTS / 2 WASHERS FOR :

-TP1INLET FLANGE 8" - 150 RF

TSKID INLET FLANGE &' - 150 RF

-TP2 OUTLET FLANGE 6" - 150 RF

MOS. 1 CARTOM BOX WITH NOS. 2 LIQUIPHANT FTL51:

MNOS. 1 CARTOM BOX WITH MNOS. 8 WASHERS FOR AMC 7.0

Y OF AIR ELIMINATOR PARTS DISMOUNTLED FOR TRANSPORTATION

Refereece Drawings *  Piping Assembly Drawings
o lsometrics

*_ Erection drawings

Activities
All dsconcecied piping and tarminad
points are marked by plastic covered
peper and attached ts the corresponding
comrmation point (flange) by cabie tie.

that has to be re-coupled on
site is markad with the seme name.

Refer to e Er
Jecation map of 4l
connections.

1 Drawings with the
Narged

The full set of bolts 7 nuts aed washers
fot each flanged connscsion has bees

shipged In a dosed carton boe that i

macknd with the rame of the flasged

corcetion.

NOS. 2 BALL VALVE DIA. 1" 1/2 - 150 RF (1 FOR DRAIN - 1 S Pamply
NOS, 1 CARTON EOX WITH SPIRAL WOUND GASKETS RF 1 | General Description i
- NOS. 2 DIA 8- 150 (1 FOR TP1 + 1 SPARE) Level Switches and the drain valves or pipes attached to air have been di d for Ete
-MOS. 3 DIA 6" - 150 (1 FOR SKID INLET, 1 FORTPZ + transportation reason.
- MOS. 1 DIA 1" 1/2 - 150 (FOR DRAIN) The material is packed as per packing list. Refer to the Erecticn Drawings Carton box with belts / nuts marked with Ranged
-MNOS. 1 DIA 1/2" - 150 [SPARE) comneaction.
- NOS. 1 O-RING FOR AIR ELIMINATOR (SPARE) 2 Reference Drawings « PEID
* Isometrics
* Air Eliminator ol 57 date 140814
.

Skid Layout Drawings

Copymghnt ® 2014 Rréremss s TAG Switaactare  Ravision O

Endress+Hauser 2]

Sh.24 of 33

Associazione Italiana A
Strumentisti @ !E—t].an

RSB RR (UALAA
STRUMENTET]



The multiple faces of a Custody Metering Project

Execution Face : Plan the Costruction

Technical standards

PTFE pads under the
pipes and HDG
U-bolts sleeved with
PVC to prevent
corrosion.

Galvanized cable trays
closed with cover and
supported by uni-strut

All bolted pipe
supports are earthed
to the main skid frame
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The multiple faces of a Custody Metering Project

Execution Face : Plan the Costruction

Technical standards

...but this pipe

and all the

instruments Valve

should also be flange sits

dismounted ona
saddle

Elbow and pipe
are supported

with special
support.
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The multiple faces of a Custody Metering Project

Execution Face : Plan the Costruction

= Cables: fire resistant / flame retardant, armored, shielded

Cable glands: double lock (armored), SS / brass nichel plated, with PVC shroud

Fitting : double ferrule

Cable trays : hot dip galvanized, with closed cover, and special parts (tee, fittings)

JB : SS, GRP high resistance, self estinguish

Sh.27 of 33 Associazione Italiana
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The multiple faces of a Custody Metering Project

Execution Face : Design

Project execution is divided in three Engineering phases :

Design and Basic Engineering: Sizing (Flow meter, lines, vessels etc.), PID, Data Sheet, Cable block Diagram, System Architecture,

Foundation plot plan

Detailed Engineering: Piping details, Typical Installation details, JB and cable specs, cable trays layout, Cabinet and flow computer

details, shipping drawings

Fabrication Engineering, Steel structure, Isometrics, wiring diagram, loop diagrams,

=
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The multiple faces of a Custody Metering Project

Execution Face : Design Reviews

Internal Design Reviews are carried out to guarantee: _ ,
= Applicable Design Standards

Shell Design and Engineering Practice’s (DEP’s)
BP General Practice’s (GP’s)
Joint venture Shell and BP

- compliance with Contract, technical specifications & International standards >>>
- ensure that OIML R117 standards are followed into practice

+ 1line /2 lines - mono / bi directional
- risk analysis (safety, hazards and operation), accessibility, operability.
- congruity between design data, drawings and purchased/manufactured materials

- dismantling & transportability of materials

- feasibility of installation, operation, maintenance >>>> Communication is the key

- technical—-economical optimization
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The multiple faces of a Custody Metering Project

Close Out Face:

Daniel Wassmer Onder Yildirim
Service Manager Head of Project and Service

Taner Hatabay Erka.n Bayar.
Service Engineer Service Engineer
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The multiple faces of a Custody Metering Project

Close Out Face: Site works

Commissioning

Training

Close out

Together with the commissioning of the skid, the
Verification as per MID should take place.

EH has therefore appointed Notified Body for the
certification of the skids and the relevant sealing.
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The multiple faces of a Custody Metering Project

Execution Face : MID Certification

MODULE B: EU- TYPE EXAMINATION

EU-type examination’ is the part of a conformity
assessment procedure in which a notified body examines
the technical design of an instrument and verifies and
attests that the technical design of the instrument meets
the requirements of this Directive that apply to it.

MODULE F: CONFORMITY TO TYPE BASED ON PRODUCT
VERIFICATION

A notified body chosen by the manufacturer shall carry
out the appropriate examinations and tests, or have them
carried out, to verify the conformity of the instruments
with the type as described in the EU-type examination
certificate and the appropriate requirements of this
Directive.

+

Issued by

Manufacturer

Measuring instrument

Applicable approval
Examinations

Location

Verification date

Certificate of Conformity

Number CoC-15200550-01
Project number 15200550
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NMi Certin B.V.,

designated and notified by the Netherlands to perform tasks with respect to
conformity modules mentioned in article 17 of Directive 2014/32/EU, after
having established that the Measuring instrument meets the applicable
requirements of Directive 2014/32/EU, to:

Endress + Hauser Instruments International AG
Kadgenstrasse 2

4153 Reinach

Switzerland

An interruptible measuring system.
Type - Flow Metering System

Serial Number © PCN 800273141

:  Promass 84F DN150
© K702A202000 / KT702A102000

Measurement transducer
Serial numbers sensor

Gas Separator - CGS14000
Serial numbers :  FPE-982
Flow computer - Flow-X

o 15-28-1-20 [/ 15-28-1-13
15-28-1-50 7 15-28-1-1

Serial numbers

EC type-examination Certificate, number T10728
According normative document OIMLR117-1

Shell Derince Tesisleri

Deniz Mahallesi Petrol Ofisi Cad.
MNo. 35 Derince, Kocaeli

Turkey.

22 April 2016

Conformity procedure  Annex Il, Module F, of the Directive 2014/32/EU.
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The multiple faces of a Custody Metering Project

Close out face : Customer acceptance
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The multiple faces of a Custody Metering Project

Thank You !!!

...any questions?
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