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ABSTRACT

B23A-A is new gas field which has to be connected to upcoming Central Process Terminal
(CPT) via pipeline where CPT is centralized process terminal for all wellhead clusters,
This document covers “the broad scope of project work and basic information about
Wellheads”. These well heads are located in the northern B-1 basin of Bombay high
offshore.

B23A-A wellhead contain 4 gas producing wells. Individual flow arms / wells shall be
connected to test / production manifold. For gas wells gas flow rates are measured by using
senior orifice instrument. All supporting utilities along with operational requirement shall
be met while designing the wellheads. Pipeline to connect wellhead with CPT is not
considered in the present scope of work.

FIELD PRODUCTION CAPACITY PER STRING:

» Condensate : 1873 BCPD
¥ QGas : 0.9 MMSCMD

All the wells are natural lift type and water injection is not anticipated. Utility used in
wellheads shall be instrument air and utility air system, potable water storage and
distribution system, chemical injection system and solar power generation system.

Vi
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1.1

1.2

1.3

1.0 INTRODUCTION
B-193 cluster fields comprising of seven oil /gas fields viz. B-193, B-172, B-178, B-
179, B-180, B-28A and B-23A which are located in the Heera- Panna-Bassein block
of Bombay Offshore basin, about 60-90 km towards west of Mumbai city in water
depth ranging from 60 to 75m. The fields are in close proximity of the giant Bassein
gas field towards south.
The development will be exploited as to install B193 well cum process platform
having separate bridge connected living quarter platform and 5 well platforms B-172-
A, B-178-A, B-179-A, B-28-A-A, B-23-A-A and intra field sub-marine pipelines.

OBJECTIVE

This report “Process Design Basis” defines the basis on which the facilities on
wellhead platforms have been designed. It also explains the methodology adopted in
arriving at this design basis from information provided by ONGC. In addition, it
presents an overview of the Wellhead platform. The objective of this design basis is to

meet the requirements specified in the “Design criteria-process Vol II sec 3.2” Rev 0
(Bid Document).

WELLHEAD PLATFORMS

Well platform B-23A-A is 4 legged jacket platform with cellar deck and main deck
cum helideck.

DESIGN LIFE
Design Life of the facilities to be designed shall be 25 years.
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2.0 ABBREVIATION

ANSI American National Standards Institute

API American petroleum Institute

ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
BCPD ' Barrels of Condensate Per Day

BOPD Barrels of Oil Per Day

BLPD Barrels of Liquid Per Day

BWPD Barrels of Water Per Day

BS&W Basic Sediment and Water

CFC Chioro Fluoro Carbon

CA | Corrosion Allowance

CS Carbon Steel

DCP Dry Chemical Powder

ESD Emergency shutdown

HIPPS High Integrity Pressure Protection System
MMSCMD Million Standard Cubic Meter per Day
NACE National Association of Corrosion Engineers
NFPA National Fire Protection Association

RVP Reid Vapor Pressure

RTU Remote Telemetry Unit
SIL Safety integrity level

SS Stainless Steel

SSv Surface Safety Valve

SSSv Sub-Surface Safety Valve
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3.0 OVERALL PROCESS DESCRIPTION

This general process description reflects the topside configuration for Well Head
Platform project The process/utility systems that shall be present on the wellhead are

as follows:

e Well fluid flow arms.
® Production header

* Testing facilities consisting of senior orifice with flow computer on B-23A-A
platform

® Instrument & utility air system

® Well head safety shutdown system inclusive of pneumatic well shutdown panel
® Safety & relief system

* Fire & gas detection system

* Fire suppression system

* Chemical injection system

¢ Effluent disposal system

® Vent and drain system

® Diesel storage system

* Potable water system

* Launcher / Receiver for submarine pipeline

* 5 Tone Monorail net work system on all well platforms

* High Integrity Pressure Protection System (HIPPS)

* Solar power system

* Structure consist of jacket, cellar deck, main deck cum helideck

* Structure consist of shelter room, switch gear room and telemetry and battery bank
room

¢ Navigational aid

¢ CP system
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¢ Personnel protection
* Corrosion coupon

® (CO; snuffing system

Well fluid from individual producing wells join the well fluid flow arm downstream of
multiple choke arrangement. Shutdown valves associated with HIPPS are located on

the flow arm.

Production of each well is directed through the production header and to the pig
launcher for transportation of well fluid to B193 platform, through sub-marine

pipeline or directed through test header and to the test separator.

Well fluid from each well is directed to the test header and testing facilities consisting

of senior orifice with flow computer on B-23A-A platform

All the open drain and closed drain headers are routed to Effluent disposal system
which consists of Crude condensate drum and condensate transfer pumps.
Oil/Condensate along with water is transferred to well fluid pipeline by Condensate
transfer pumps (P-512A/B).

Vent gas from well head platforms is routed to Glycol seal pot (V-920). Hydrocarbon
Condensate is removed and routed to Crude condensate drum (V-900) and the dry gas

is vented out safely through Vent boomi.
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4.0 DESCRIPTION OF THE WELLHEAD PLATFORM SYSTEMS

Wellhead platform topside facilities are presented in the form of simplified block
diagram above.

4.1 WELL FLUID FLOW ARMS

Well fluid from individual producing wells Join the well fluid flow arm downstream of
multiple choke arrangement. Shutdown valves associated with HIPPS are located on
the flow arm.

4.2 WELL HEAD SHUTDOWN PANEL

Well Shut Down panel is pneumatic operated. The system has provision for both local

and remote monitoring and control. ESD and FSD loops are controlled by the same
SD Panel. ,

4.3 HIGH INTEGRITY PRESSURE PROTECTION SYSTEM (HIPPS)

High Integrity Pressure Protection System (HIPPS) is a type of safety instrumented
system (SIS) designed to prevent over-pressurization of a facility. The HIPPS will
shut-off the source of the high pressure before the design pressure of the system is
exceeded, thus preventing loss of containment through rupture (explosion) of a line or
vessel. Therefore, the HIPPS is considered as a barrier between a high-pressure and a
low-pressure section of an installation. In order to protect the under rated topside
piping, High Integrity Pressure Protection System (HIPPS) is installed.
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Advantages of HIPPS
HIPPS provides a solution to protect equipment in cases where:
* high-pressures and / or flow rates are processed
* the environment is to be protected
e the economic viability of a development needs improvement
« the risk profile of the plant must be reduced
Components of HIPPS

A system that closes the source of over-pressure within 2 seconds with at least the
same reliability as a safety relief valve is usually called a HIPPS. Such a High
Integrity Pressure Protection System is a complete functional loop consisting of:

* sensors, (or initiators) that detect the high pressure

* a logic solver, which processes the input from the sensors to an output to the final
element

* Final clements, that actually perform the corrective action in the field by bringing the
process to a safe state. In case of a HIPPS this means shutting-off the source of
overpressure. The final element consists of a valve, actuator and solenoids.

* HIPPS consists of 2 quick closing shut down valves, designated as primary and
secondary HIPPS valve respectively, on each flow arm with a closing time less than 2
second. HIPPS panel has provision for simultaneous closure of primary and secondary
HIPPS valve. '

e HIPPS panel is independent of well shut down system, though HIPPS panel is suitably
integrated with well shut down panel such that in case of HIPPS activation, the SSVs
also get closed.

Hydraulic

i Hydraulic

supply

FC Direction of Flow  — pu FG

The scheme above presents 3 pressure transmitters (PT) connected to a logic solver.
The solver will decide based on 2-out-of-3 (2003) voting whether or not to activate the
final element. The final elements consist here of two block valves that stop inflow and
flow to the downstream facilities to prevent them from exceeding a maximum
pressure. The operator is warned through a pressure alarm (PA) that the HIPPS was
activated. This system has a high degree of redundancy:
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promise the HIPPS

Failure of one of the 3 pressure transmitters will not com

as two readings of high pressure are needed for activation.

functionality,

, as the

Failure of one of the 2 block valves will not compromise the HIPPS functionalit

other valve will close on activation of the HIPPS.

One dedicated independent HIPPS loop is provided for each of the present and future

wells in the platforms as given below.

- 4 Nos. HIPPS loops

B-23A-A Platform
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4.5.1

The production of each well is directed through the production header and onto the pig
launcher for transportation of well fluid to destination platform, through sub-marine
pipeline or directed through test header and to the test separator.

wi

w3a

Y

W 4 (FUTURE)

Test Heacleg_

. Production
[Heackr
fl

Lt
-

For dual completion well, 2 strings are considered and each string has hook-up
provision in production and test headers.

The production and test headers also have hook-up provision for future wells (spare
slots).

WELL TESTING SYSTEM

Well fluid from each well is directed to the test header and testing facilities consisting
of senior orifice with flow computer on B-23A-A platform .The test manifold is
designed to operate at a maximum working pressure of 93.7 kg/cm®g and 104°C.

SENIOR ORIFICE WITH NET FLOW COMPUTER

A senior orifice, instead of a test separator is provided with net flow computer, to
determine condensate, water and gas on B23A-A gas platform. Flow Computer is a
panel mounted computer designed specifically for hydrocarbon liquid and gas
measurement where versatility and accuracy matter.

10
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4.6

4.6.1

©
:

S u——

|
i

ar .
J
TO FRODUCTION HEADER

WELL FLUID FLOW AfiM

] —

o 7

Fig— Process flow diagram — Senior orifice with net flow computer

LAUNCHER / RECEIVER

The main purpose of a pipeline pig trap system is to provide, in a safe manner and
without flow interruption, the means to either:

*  Insert and launch a pig into a pipeline; or

% Receive and retrieve a pig from a pipeline.

COMPONENTS OF PIG TRAP (AUNCHER / RECEI VER)
Components of pig trap is listed below
% Barrel
» Pipes
% Branch Connection
% Valves
**  End closure
% Pig Signallers
% Pressure Indicators
**  Sphere laundhing/receiving Pins/Flappers
% Supports
Components of each pig trap is described below

BARREL

The barrel is the section of the pig trap, from the pig trap valve up to and including the
end closure, which is required to launch and receive pigs.

It consists of four parts, as follows:

11
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End closure A quick opening closure welded to the major barrel allowing the
insertion and removal of pigs.

Major barrel An enlarged section of the barrel used for loading or retrieving
pigs

Reducer A reducer between major and minor barrel

Minor barrel A section of the barrel between the pig trap valve and the
reducer. '

PIPES

KICKER LINE

A kicker line is required to connect the major barrel with the bypass line to enable
diversion of the fluid through the barrel to launch or receive a pig. For a launcher the
kicker line shall be connected to the major barrel as close as possible to the end
closure and for a receiver as close as possible to the reducer.

EQUALIZATION LINE

An equalization line is provided on launchers to enable filling and pressurizing of the
barrel on both sides of the pig at the same time. This is to prevent a pig which is ready
to be launched from moving either forwards (and thereby hitting and possibly
damaging the pig trap valve) or backwards (and losing the seal in the reducer). To
ensure this, the balance line, branching off from the kicker line, is connected to the
minor barrel as close as possible to the pig trap valve.

THERMAL RELIEF LINE

A thermal relief line is provided on the Launcher/Receiver where shut-in pressure of
trapped fluid could exceed the design pressure.

DRAIN LINE

Drain points are provided on both launchers and receivers near the end closure and
near the pig trap valve to drain liquid accumulated in the barrel

VENT/FLARE/BLOWDOWN LINES

A vent line is provided near the end closure to vent/purge the barrel and near the pig
trap valve for horizontal traps to ensure depressurization behind a pig in the event of it
being stuck in the minor barrel.

Configuration of Pig traps is given below

12
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4.7

4.7.1

4.7.2

(=704 . WL FUID FRCW
J . At R
: s e,
R —
FROw CUCE
g QOGDSATE FLNPS
1
RIK_ PRI (LOASE
-~ a
w8, To NS RN
B-'13 AAXENS HATFORW ﬁ—L'_": JT TR
PIG LAUNCHER
12380
Fig— Process flow diagram - Pig Launchers
Table — Summary of Launcher/Receiver
S.No | Platform B.a rrel ltlp eline Service
Size size
B-23A-A “« » » | Well fluid from B-
I Launcher 127X16 1271 23A-A to B-1934

EFFLUENT DISPOSAL SYSTEM

Effluent disposal system consists of the following equipment
% Crude Condensate Vessel
% Crude Condensate Transfer Pump

CRUDE CONDENSATE VESSEL

Since well fluid contains considerable émount H>S, all drains (closed drain header and
Open Hydrocarbon drain) are routed to Crude Condensate Vessel.

Crude Condensate Vessel is a horizontal vessel operates at atmosphere. Qil/
condensate along with water is transferred to well fluid pipeline by utility air driven
transfer pump.

Crude condensate vessel is designed for a hold-up volume of 2 m® (min) with 80%
full.

CRUDE CONDENSATE PUMP

Utility air driven reciprocating pump is utilized to transfer effluent from crude
condensate vessel to well fluid pipeline. Pump capacity of 400 LPH, suitable to
evacuate the vessel manually in 5 hrs is considered. 2 x 100% configuration of pumps
are provided with one operating and one stand-by.

13
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4 - |
4.8 HAZARDOUS OPEN DRAINS

Drains from well head facilities will be collected and routed to the .Crude condensate
vessel through liquid seal.

4.9 CLOSED DRAINS

Wellhead facilities with hydrocarbon liquid inventory under normal operating
conditions are provided with closed drains to enable draining of liquid during
maintenance. All hydrocarbon level instruments will also drain in to the closed drain
header. The collectors are connected to a central closed drain header that will route all
collected fluid to the Crude condensate Vessel.

410  SAFETY & RELIEF SYSTEM :
All vents and reliefs are discharged to safety and relief system comprising of
**  Glycol Seal Pot,
% Vent Boom
% Flame Arrestors
“  CO2 Snuffing

4.10.1  GLYCOL SEAL POT

In the glycol seal pot, the condensate / process liquid remains in the gas are separated
and the oil/condensate is routed to Crude Condensate Vessel.

The purpose of the glycol seal pot is:

“*  To prevent any flashback, initiated from the vent or flare tip and propagated
further upstream of the glycol seal pot;

% To prevent air ingress due to a sudden temperature change of the flare and
relief system

% To maintain a slight overpressure in the flare system to ensure that air will
not enter the system

14
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4.10.2
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4.104
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L T X Ny, VS R—

Oil/Condensate to Crude
Condensate Vessel

The glycol seal pot is designed for a back pressure of 0.2 kg/cm?g (max.). The design
pressure and design temperature of glycol seal pot is 3.5 kg/cm’g + 50mm WC and
104 deg C, respectively.

VENT BOOM

The vent boom is located such that any H,S and HC gas concentration on the platform
remains within acceptable limits for personnel safety, under worst conditions. Vent
boom point of discharge is located 3m above from heli-deck and 11m away from
platform and it will be finalized after dispersion analysis considering all production
scenarios and worst environmental conditions.

FLAME ARRESTORS

A flame arrester is a piece of equipment installed in a vent pipe to stop the propagation
of a deflagration travelling along a pipeline by extinguishing the flame.

Flame arrestors will be placed near to the tip of the vent, but still be accessible for
maintenance and inspection. This is to prevent explosions occurring in the vent pipe.

Flame arrestors cannot be used as an alternative to a continuous purge for flash back
protection because they are

®  Susceptible to blockage;
*  Susceptible to undetected mechanical damage;
¢ Provide an obstruction to flow;

* Become ineffective within a few minutes of ignition due to heat build up if
located near the vent tip.

VENT SNUFFING

15
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4.11

The fitting of a remote controlled snuffing system on vent stacks is considered in order
to avoid continuous burning in the event of accidental ignition of the vented gases
(Scenario such as lightning in the sky).

The snuffing medium is carbon dioxide. Halon or other CFCs shall not be used due to
their adverse effects on the environment.

The snuffing system is operated from a manual station. Once the flame is
extinguished, the control system will ensure that metal temperatures at the tip of the
vent drop sufficiently to prevent spontaneous ignition of gas and the danger of
flashback. The snuffing facility is sized to extinguish the stack at least two times in
succession when it is burning and discharging at a rate corresponding to one percent of
the maximum vent rate. .

INSTRUMENT & UTILITY AIR SYSTEM

The instrument and utility air system is designed to cater the instrumentation
requirements and pneumatic supply to crude/condensate transfer pump and diesel
transfer pump.

The system is designed for 400 Nm?/hr. However, all facilities associated with the
instrument air alone are designed for a capacity of 25 Nm*/hr.

The instrument and utility air system consists of the following packages.
TIA/UA Compressor

Number: Two (One operating and one standby on each well
platform
Type: Diesel engine driven non-lubricating reciprocating

compressor (non lubricating reciprocating compressor)

Discharge pressure 35 kg/cm’g

Capacity 400 Nm’/hr. (Min.)

Instrument Air Dryer

Number One (with all equipments having one in operation and one in standby/ re-

generation philosophy) including pre-filter and after- filter
Type Heatless type - Pressure Swing Adsorption (PSA) type.

Dew point (-) 40°C at atmospheric pressure

The desiccant bed will be designed so as to operate without any intervention or
maintenance for a continuous period of 30 days.

Utility Air Receiver

Number One
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Capacity 7 days requirement between normal and minimum

pressure level

. Pressure, kg/cm®(g) 35/8.0/42.0
(Normal/Minimum/Design)
Utility Air header 5.5 to 8 kg/em? (g)

Instrument Air Receiver
Number One

Capacity I5 minutes requirement between normal and minimum
pressure level.

Pressure, kg/cm®(g) 8/5.5/10.6

(Normal/Minimum/Design)

Instrument Air header 5.5 to 8 kg/cm? ()

4.12 DIESEL STORAGE SYSTEM
Diesel system consists of Diesel storage tank and Diesel transfer pump.
4.12.1  DIESEL STORAGE TANK

Diesel is stored in cylindrical storage tank (1000 litres capacity min). The storage
facility is designed to meet the requirement of 48 hours of continuous operation of
diesel engine driven air compressor and DG boost charging kit.

4.122  DIESEL TRANSFER PUMP

Diesel Transfer pump is a reciprocating type pump. The diesel is distributed to day
tank through utility air driven diesel transfer pump (I+1), having the following
specification

°  Capacity: 1000 Iph

¢ Differential pressure: 3 kg / cm?

Diesel Supply Vent I_o Safe
Locatron_

ah i shciad add
(9 "

ank '

Diesel T.

T-600
! Diesel Transfer
Pumps
noAan AR To Air Compressor
: mﬁ day tank o
Utility Air from To Vent Header

H Utility Air header 3 =
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4.13

Diesel Fuel specification is given below

S . Range  of

.No. Property Unit Value

1 Distillation % recovery 90 (min.)

at 366
deg C

2 Specific @ 15/15 0.84 - 0.88
Gravity Deg C (approx.)

3 Copper strip @ 100 deg No  worse
corrosion C for 3 hrs. than No.1

4 Kinematic Cst at 38 2-75
viscosity deg C

5 Cetane - 41
Number

6 Flash Point deg C 35

7 Sulphur Wt % 1.0 max.

8 Water ppmw 50 max.

9 Sediment Wt% Nil

10 Acidity - Nil
inorganic

11 Acidity total Mg KOH/g 005 - 05

max)

12 Carbon Wt % 0.2 max.
Residue

13 Ash content - Wt % 0.01 - 0.02

max

14 Lower Kcal/kg 9600 -
heating value 10000
(approx.)

POTABLE WATER SYSTEM

Two numbers potable water stainless steel (SS-316L) storage tanks (Capacity - 0.5 m’
each) and gravity distribution is provided. Boat filling connection to potable water

tanks is also provided.
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4.14

4.15

4.16

Potable water Supply \S!e:ﬂ to
afe

Potable Water
Tank

To Consumers

—

CHEMICAL INJECTION SYSTEM

Chemical injection is envisaged to aid production of oil, gas and water and to control
corrosion.

Corrosion inhibitor is pumped from B-193A process platform to individual well
platforms through independent umbilical / rigid pipelines which are a part of piggy
back flexi-pack/ rigid pipelines. Gas Corrosion Inhibitor (GCI) is used for B-23A-A
wellhead platform. '

On well platform, provision is made for hook-up of umbilical/ rigid pipe with suitable
size pipe which is further bifurcated in to 2 pipes having non-return valve and
isolation valve. These pipes are hooked-up with production manifold and well fluid
launcher (at the upstream).

The independent dosing, regulating and metering facilities for all the well platforms
are provided on B-193A-P process platform. The provision for online monitoring of
chemical injection rate is kept in B-193A-P process platform control room.

The metering facilities on chemical injection lines to all well platform has flow
transmitters which is integrated with B-193A DCS for online monitoring of chemical
injection rate.

®*  GCI Injection rate 75 ppm (Weight Basis)

SOLAR POWER SYSTEM

Solar powered lighting is provided in the following locations on each wellhead
platform.

®  Battery Room 2 Nos of Lighting

®  Electrical & Instrumentation Room 2 Nos of Lighting
®  Shelter 1 No of Lighting

GAS DETECTION AND SUPPRESSION SYSTEM
Various gas detection facilities are provided to ensure safe operation of the platforms.
This includes the followings:-

Fixed HC Gas Detection, Alarm and Shutdown System
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Fixed H,S detection, alarm and shutdown system
Fixed H; detection and alarm system

Portable H>S & HC Gas Detectors (2 nos. for each platform and kept at the main
process complex) .

Fusible plug loop with necessary ESD and FSD system

In addition, fire suppression facilities including fixed DCP skids and portable CO; and
DCP fire extinguishers at various locations, as per applicable codes and standard
practices, is provided.
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5.1

5.2

53
5.3.1

5.0 WELL DATA
WELL CONFIGURATION
| Producer Wells
Platform Total . Gas lift Free
Slots Single Dual Requirement slots
completion completion
B-23A-A 4 3 NIL No 1
WELL FLUID CONDITION
Shut - in - Choke upstream Choke Downstream
Conditions Conditions Conditions
Platform : : s — :
Pressure | Temp Operating Opera.tmg Operating Operatn_lg_
ke/em’g oC Pressure Temp Pressure Temp
' : kg/em’g °C kg/lem’g | °C
B-23A-A 414 163 30-217 76-95 30-77 76-95

WELL FLUID CHARACTERISTICS
ASSOCIATED GAS COMPOSITIONS .

Case-1 (Vol %)

Component Case-2 (Vol %)

Methane 79.96 54.40

Ethane 5.10 13.92
Propane 2.02 ©11.93
i-Butane 0.34 1.82
n-Butane 0.54 2.70
i-Pentane 0.15 0.47
n-Pentane 0.20 047
Hexane 0.25 0.16
Heptane 0.15 0.04
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CO, 9.37 " 11.84
Nitrogen 1.92 2.25
H>S, ppm (Note-1) 50.00 50.00
Specific Gravity 0.7275 0.9536
Calorific value - -

NOTE:

1. For simulation, overall composition to be normalized for H,S concentration.

CRUDE OIL ANALYSIS
Parameter Value / Range
Density at 15°c, gm/ml 0.8356
Specific gravity 0.8360
API gravity 35.61-37.75
Pour point, °C 30-36
Kinematic Viscosity, CSt@37.8°C 7.12
RVP, psi @ 37.8°C 2.8
Water Content (D&S), % vol Traces
BS &W, % Volume 0.05
Salt Content, mg/litre 5
Asphaltenes, % wt. 0.69 -3.24
Resin, % wt. 5.8-6.7
Wax, % wt. 12.99 - 16.8
KUOP 12.10
Saturates, % by wt. 63.68 - 66.76
Aromatics, % by wt. 18.93 - 23
Base of the crude Intermediate
Ash Content, % wt. 0.01
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533

ASTM DISTILLATION DATA - CONDENSATE (B-23A)

OBJECT-II (IBP:68°C) OBJECT-III (IBP:62°C)
TEMP. RANGE®C [ Cym.vel. % vol. Cum.vol. % vol.
(CO) distillate (CC) distillate
IBP-75 0.5 0.5 4.0 4.0
75-100 8.0 7.5 17.0 13.0
100-125 26.0 18.0 34.0 17.0
125-150 47.0 21.0 49.0 15.0
150-175 58.0 11.0 60.0 11.0
175-200 64.0 6.0 66.0 6.0
200-225 68.0 4.0 72.0 6.0
225-250 73.0 5.0 77.0 5.0
250-275 79.0 6.0 83.0 6.0
275-300 85.0 6.0 89.0 6.0
%wt distillate 84.68 88.18
%wt residue 14.41 1055
%wt losses 0.91 | 1.27
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6.0 PRODUCTION DETAILS
6.1 PRODUCTION DATA

The production rates for B-23A-A platform and producer well capacity per string (flow
arm) at stock tank conditions are given below

Table - Production rates B 23A-A Platform

Stream/Case Max. gas
Gas, MMSCMD (DRY Basis) 0.9
Condensate, BCPD 1873
Table - Producer well capacity per string B-23A-A Platform
Streany/ Case Max. Gas
Gas, MMSCMD 0.5
Condensate, BCPD 1048
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. 7.0  DESIGN CONSIDERATION
7.1 DESIGN MARGIN

The following guidelines are used for sizing equipments to provide a consistent
approach

Description Design Margin

25 % surge factor on maximum well

Well flow arms fluid flow

10% margin is considered on maximum
Utility system consumption for various consumers. Entire
system including piping is designed
accordingly.
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8.0 ENVIRONMENTAL CONDITION

For the purpose of process design of topside facility the following are considered as

design parameters:
8.1 LOCATION AND GEOGRAPHICAL DATA

Offshore Bombay Offshore basin,
Water depth 60-75m

8.2 TEMPERTURE CRITERIA
821  AIR TEMPERATURE

Minimum 16 °C
Maximum 40 °C

822 SEAWATER TEMPERATURE

Minimum 22.78 °C
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9.1

9.2

9.0 PROCESS SIMULATION

The process simulation models are developed for process studies, topsides equipment

design, pipe sizing and other general engineering design activities. It is prepared with

HYSYS 3.2 process simulation software and unit operations to represent the major

process equipment associated with the topsides operation.

The simulation uses the arrival pressure and temperature at the topsides as specified in
the Design criteria — Process Vol II sec 3.2 Rey 0 provided by ONGC.,

Property calculations are based on Peng-Robinson’s enhanced equations of state. This

equation provides reasonably accurate phase equilibrium predictions for hydrocarbon

systems.

/7
o

(7
°ne

(2
0.0

SIMULATION PROCEDURE

B-23A-A wellhead platform contains 4 slots of single completion producer wells
(3 operating + | free slot). The well fluid from individual well reaches choke
valve at 30-217 kg/cm’g @ 76-95°C

Pressure of the well fluid is reduced from 30-217 kg/em’g to 30-77 kg/cng@
76-95°C across the choke valve in 3stages as below,

> At first choke valve — from 217 to 170 kg/em? g.

> At second choke valve — from 170 to 124 kg/cm® g.

> Atthird choke valve - from 124 to 77 kg/em? g,

Well fluid after pressure reduction joins the production header. This scheme is

simulated with necessary pressure drop.

The well fluid flow arms with senior orifice flow meters on flow line and flow
computer to determine gas and condensate along with associated monitoring

systems.

Condensates from the crude condensate vessel are pumped at the flow rate of 1

m’/hr. A punip with necessary differential head is modeled.

SIMULATION ASSUMPTIONS

The assumptions used in the simulation modeling and indicative results are
summarized below,
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¢ The minimum pressure drop across PCV and LCV in test Separator is not
considered in this simulation.

.

“  The pipeline pressure drop of 1 kg/cm2g is assumed for the line from crude
condensate drum (P-5 12A/B) to Pig launcher (L-360)
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10.1

10.0  SIMULATION CASE DESCRIPTION

CASE DEFINITION
Based on the assessment of reservoir fluid compositions and arrival conditions,

sixteen (16) simulation cases are considered.

Table 8.1-1 Simulation Cases Description

CASE
NUMBER

CASE DESCRIPTION

Case 1

Minimum temperature + Maximum Pressure upstream of choke &
maximum pressure downstream of choke (Composition case-1 & ASTM
object-II)

Case 2

Maximum temperature + maximum pressure upstream of choke and
maximum pressure downstream of choke (composition case-1 & ASTM
object-II)

Case 3

Minimum temperature + maximum pressure upstream of choke +
maximum pressure downstream of choke (composition case-2 & ASTM
object- II) )

Case 4

Maximum temperature + maximum pressure upstream of choke and
maximum pressure downstream of choke (composition case-2 & ASTM
object- IT)

Case 5

Minimum temperature + maximum pressure upstream of choke and
minimum pressure downstream of choke (composition case-1 & ASTM
object-II)

Case 6

Maximum temperature + maximum pressure upstream of choke and
minimum pressure downstream of choke (composition case-1 & ASTM
object-II)

Case 7

Minimum temperature + maximum pressure upstream of choke and
minimum pressure downstream of choke (composition case-2 & ASTM
object- II)

Case 8

Maximum temperature + maximum pressure upstream of choke and
minimum pressure downstream of choke (composition case-2 & ASTM
object- II)

Case 9

Minimum temperature + maximum pressure upstream of choke and
maximum pressure downstream of choke (composition case-1 & ASTM
object- III)

Case 10

Maximum temperature + maximum pressure upstream of choke and
maximum pressure downstream of choke (composition case-1 & ASTM
object- III)

Case 11

Minimum temperature + maximum pressure upstream of choke and
maximum pressure downstream of choke (composition case-2 & ASTM
object-III)

Case 12

Maximum temperature + maximum pressure upstream of choke and
maximum pressure downstream of choke (composition case-2 & ASTM
object-III)

Case 13

Minimum temperature + maximum pressure upstream of choke and
minimum pressure downstream of choke (composition case-1 & ASTM
object- III)
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10.2

Case 14

Maximum temperature + maximum pressure upstream of choke and
minimum pressure downstream of choke (composition case-1 & ASTM
object- I1I)

Case 15

Minimum temperature + maximum pressure upstream of choke and
minimum pressure downstream of choke (composition case-2 & ASTM
object-III)

Case 16

Maximum temperature + maximum pressure upstream of choke and
minimum pressure downstream of choke (composition case-2 & ASTM
object-1II)

The low pressure upstream of choke conditions is not considered for simulation

purpose. The

pressure dow

low pressure upstream of choke pressure will be similar to the case low

nstream of choke.

GOVERNING CASE

From the above 16 cases, based on maximum temperature, minimum pressure and

maximum total volumetric flow rate Case-6(maximum temperature + maximum

pressure upstr

eam of choke and minimum pressure downstream of choke(composition

case-l & ASTM object-II)) is selected as governing case for sizing of lines,

equipments, instruments etc.
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1.0 OPERATING AND DESIGN PARAMETERS

The following table provides the operating and design conditions of the equipments
on B-23A-A platform.

Crude Condensate
Crude Condensate Glycol Seal Pot

Parameter Transfer Pump

Vessel (V-900) (V-920)

(P-512 A/B)

Operating :
pressure 0.2 33-80 0.2
(kg/em’g)
Operating
temperature (OC) 40‘50 40'50 40'50
Design pressure 3.5+50mm
(kg/cm’g) 3.5 93.7 . wC
Design 104
temperature (°C) 104 104
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12.0

UTILITY CONSUMPTION CALCULATION

This section of the document provides total consumption rates of various utilities on

the B-23A-A Well Platform. The .following utilities are considered -

Diesel

Instrument air
Utility air

Potable water

Chemical — Gas corrosion Inhibitor

12.1 INSTRUMENT AIR
Instrument air is required for the operation of control valves, shutdown valves, pressure
and level switches, control panels, thermal detectors, pneumatic pressure transmitters,
pneumatic controllers, air filter regulators etc.
Operating Pressure :55-8 kg/cng
Operating Temperature :50°C
Design Pressure : 10.6 kg/cng
Design Temperature : 80°C
Quantity (cdntinuous) : 2.0 Nm®/hr (Consumption rate)
Quantity (intermittent) :30.7 Nm*/hr (Consumption rate)
Instrument air consumption list (B-23A-A PLATFORM)
Continuous (Nm*/h
. ( ) Intermittent (Nm>/hr)
S. . Quantit (Note-1)
Item description
No y Unit Total Unit Total
consumption | consumption consumption | consumption
Shutdown valves
1. 4.5
1 (SDV) 3 5
2 [Migh/Low pressure| 0.026 0.104 0.1 0.4
pilots
3 |Control valves 0 1 0
4 |(Air filter regulators 12 0.1 1.2
5 Pneum.atic 0 0.3 ' 0
transmitters
6 Pneumatic level 4 0.1 04 0.1 0.4
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switches
7 [Preumatic Pressure |, 0.026 0.026 0.1 0.1
switches
8 [Dryer control panel 1 0.078 0.078 4 4
Thermal detector
9 |(CO; snuffing | 0.026 0.026 0.5 0.5
system)
10 [SDP 15 0.078 1.17 15 15
11 [Test separator SDP 0 0 0
12 |Total consumption 1.83 26.1
Including 10%
necime 1T 2.0 28.71
margin
Overall
consumption 30.70
(Note-2)
Note: .
1. The given continuous consumption of instrument air is based on leakage of in
instruments. ( Provided /confirmed by vendors)
2. The total consumption has been considered for design conditions.

122 UTILITY AIR

Utility air is required for operating the crude condensate pumps and diesel transfer

pumps.
Operating Pressure : 8 - 35 kg/em’g (Upstream of PCV-420/421)
Operating Pressure : 5.5 - 8 kg/cm’g (Downstream of PCV-420/421)
Operating Temperature :50°C
Design Pressure : 42 kg/em’g
Design Temperature : 150°C
Quantity : 81 Nm*/hr
Utility air consumption list
S. No |Item description [Quantity| Continuous (Nm*/hr) Intermittent (Nm>/hr)
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Unit Total Unit Total
consumption | consumption | consumption consumption
Crude condensate
7. .
l pumps (2x100%) 57.88 57.88
Diesel transfer
14.47 4,
2 pumps (2x100%) 14.47
Total 73
Includmg 10% 31
margin
123 POTABLE WATER
Potable water is required for eye wash and shelters/bunkers etc.
Operating Pressure :ATM
Operating Temperature :16-40°C
Design Pressure : ATM + FULL OF LIQUID
Design Temperature :55°C
Quantity :1.0m’
124  DIESEL
Diesel is required as fuel for diesel engine driven utility and instrument air
compressors.
Operating Pressure’ :ATM
Operating Temperature :16-40°C
Design Pressure 135 kg/cng / 50mm WC vacuum
Design Temperature :55°C
Quantity : 50 lit/hr *
*10% design margin is considered on diesel consumption.
125  CHEMICAL - GAS CORROSION INHIBITOR

Oil corrosion inhibitor is used to reduce the corrosion rate in the piping.
: 32-79 kg/em’g
: 16 -40°C

: 93.7 kg/em’g

Operating Pressure

Operating Temperature

Design Pressure

Design Temperature

Quantityinjected

: 60°C

: 136.4 lit/hr
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Continuous (lit/hr) Intermittent (lit/hr)
S. No | Injection point | Quantity
Unit Total Unit Total
consumption | consumption |consumption | consumption
1 Production 1 62 62
header
2 Pig !auncher 1 62 62
inlet
Total 124
Including 10%
nemamg 1o 136.4
margin
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13.0  PIPING AND INSTRUMENTATION DAIGRAM
Please refer ANNEXURE 1

140 PROCESS FLOW DAIGRAM
Please refer ANNEXURE II

150 CAUSE AND EFFECT MATRIX
Please refer ANNEXURE III
160  VESSEL SIZING CALCULATIONS
| Please refer ANNEXURE IV
170  LINE SIZING CALCULATIONS
| Please refer ANNEXURE V

18.0 HEAT AND MATERIAL BALANCE SHEET
Please refer ANNEXURE VI
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190  MATERIAL OF CONSTRUCTION

Factors influencing material selection are H,S content in the well fluid is 50 ppmV
max. Well fluid composition of all platforms indicates the presence of H,S and CO, in
the higher range. Material selection was carried out based on H,S content in the well
fluid, Oxygen content and presence of other oxidizing agents, Operating Temperature

& Pressure, Biological activity and Condensing conditions.
Use of stainless steel is limited to a maximum operating temperature of 60°C.

Topside Facilities

Well fluid flow arms INCOLOY 825

(From Christmas tree up to Inlet-manifold)

Well fluid deck piping CS NACE

Pipelines 'CS NACE

Utilities

Utility Air lines SS 316 / Galvanized CS
Instrument Air piping SS 316 / Galvanized CS
Closed Drain piping CS +3mm CA

Open Drain piping CS +3mm CA
Crude Condensate Vessel CS (NACE) + 3mm CA
Potable water tank SS 316L

Diesel Storage Tank -
Glycol seal Pot

Chemical injection

39
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200 INSTRUMENTATION & CONTROL

All instrumentation in well fluid, oil, gas and water service on well platforms are
pneumatic supply based (except SSSVs, S8Vs,) RTU system is provided for well
platform monitoring from process platform/ base.

Remote operation, monitoring, control and communication from B-193A platform to

individual well platforms is through wireless communication,

All shutdown valves are provided with two position switches; one for open indication

and one for close indication (Please refer annexure III for Cause and Effect Matrix for
further details).

40




B23A-A Wellhead facility Topside Design

21.0  RESULTS AND DISCUSSION

By using simulation following analysis/studies are made:

® Associated Gas (free gas along with the condensate) from the reservoir shall be
saturated with water before mixing with the condensate. While reporting gas
composition from reservoir it is always expressed in dry basis. Amount of
crude oil shall be expressed in STB (Stock Tank Barrel) i.e. at 60 °F and 1 atm

pressure.

* During start-up temperature of well head can be ambient. There is high pressure
drop in choke valve during start-up time. Hydrate formationis expected in the
downstream of choke vale. By using HYSYS hydrate formation case checked
for high pressure and lowest ambient temperature at choke upstream with

highest pressure drop at choke valve.

* As flow rates are provided in standard conditions (i.. 60 °F and 1 atm pressure).
By using HYSYS properties at different temperatures and pressures are
generated. To fix closed drain pump capacity first well fluid shall be

depressurized to ambient pressure.

* By using Choke valves (In X-mass tree’s) pressure reduction is done in three
equal steps. This is to reduce the formation of hydrates. Also possible ways of
overcoming hydrate formation like preheating, chemical (methanol) injection,

etc are also looked at as alternative.
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220 CONCLUSION

. To avoid hydrate formation initially whole well fluid flow arm shall be pressurized
with water. For this arrangement provided in well head area (please refer attached P&ID

for the details).

2. Various operational conditions are considered and Cause and Effect Matrix is
generated. Operational overrides (by-pass arrangements) are provided wherever
problem expected during start-up and shutdown conditions. (Please refer attached
P&ID for the details).

3. Instead of providing HIPPS, other possibilities like providing block discharge PSV
(Pressure Safety Valve) were also looked at. But amount of H>S/hydrocarbon gas is
very high. So other options are neglected.

4. Start-up, shut down and normal operation requirements are indicated in P&ID. But for
complete details operating manuals shall be prepared and referred. .

5. Equipments under the scope of vendor shall be evaluated, checked before placing order.

All the vendor evaluation (technical and commercial) are not covered in this document.
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230 REFERENCES

23.1 CODES AND STANDARDS
The following codes and standards are applicable for the design.

STANDARDS

DESCRIPTION

ASME Section-II, Div-I

Boilers and Pressure Vessel Code- Materials

ASME Section-VIII, Div-I

Boilers and Pressure Vessel Code

ASME Section-IX

Boilers and Pressure Vessel Code- welding and
Brazing qualification

ANSI B 31.3 Process piping

APIRP 2G Produc.tion Facilities of Offshore Structure

APLRP 14C Sty ystoms ot Ot P S
API-RP-14 E Recommended practice for Design and installation of

offshore production platform piping system

API RP 14F/14FZ,

Design & Installation of Electrical system for offshore
production system

Fire prevention and control on open type offshore

APLRP 14G production platforms
Recommended Practice for Desi gn and Hazards

APLRP 14) analysis for Offshore Production Facilities
Recommended Practice for Development of a Safety

APIRP 75 and Environmental Management Program for Offshore
Operations and Facilities

APIRP 500 Hazardous Area Classification

API RP 520 Design .and Installation of relieving system in
Refineries

API RP521 Guide for pressure relief and depressurizing system

API RP 550 Installation of Refinery instruments and control system

API618 Rec1Procanng compressors for general Refinery
Service

API 619

Rotary Type Positive Displacement Compressor
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(Screw Compressor)

API 650 Welded Steel tank for oil storage

ASTM American Society for Testing and Material
ANSI American National Standards Institute
ANSIB 1.1 Screw threads

ANSI B 16.5 Steel pipe flanges and flange fittings’

NACE-MRO0175/IS0 15156

Materials for use in H2S Containing Environments in
oil and gas Production

23.2 REFERNCE DOCUMENTS

L Aspen HYSYS dynamics —dynamic niodelling 2004
2. HYSYS tutorial and applications
3. ONGC B-193 5 WHP Project Bid/ tender documents.
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ANNEXURE I

(PIPING AND INSTRUMENTATION DIAGRAM)
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R "‘—-‘éj e fg ! . é’ et g ’ s r. g Ny PURGE CONNELTIN s ame . T S ﬁ. FRUWINED. TESE SHALL B SThu.e 7/
61. IN MODIFICATIOIN WORKS WHEREVER CX°
v SAME ALONG WITH THE ASSOCIATED &7
SHUT DOWN SYSTEV, SUSADNTS ETC
0 14, TEST CONNECTIGN NOT SHOWN ON P&DS SHALL BE PROVIE FOR ALL 10 CLOSEl! oRAN IN THE BID DOOUMENY. UNESS SPECF :
Loyt SAFETY VALVES I HC SERWICE AS PER FOLLOMNG CETALS AT CRITICAL POINTS WHEREVER REQCH:
ST, FOR LOCATION WHERE SAMPUNG POINTS ARE PROVICED AND NO NEARBY EQUIFMENT IS AVAILAELE 62. AlL VALVES REQUIRING PRESSURE 3AL
O THE ARRANGEMENT SHALL BE SIMILAR EXCEPT THAT OUTLET SHALL EE DIRECTLY CONNECTED TO IF SUCH FACIUITIES NOT AVALABLE EX!
@ X058 VENT/CLOSED DRAIN AS THE CASE MAY BE WTH AN ADDITIONAL ISOLATION BALL VALVE AND SPECTACLE ELIND. _“‘] PROVIDED BY THE CONTRACIOR,
u ’ 63. VALVE TAG NUMBERS SHALL BE INDICA"
- 8 30. ISOLATION VALVE PROVIDED UPSTREAM OF DOUBLE PSVS SHALL HAVE BOTH LOCK OFEN AND LOCK CLOSE PROVISIONS. 64. AL TRANSWITTERS, (PRESSURE, TEWP,
31 ALL VERT AND CLOSED DRAM UNES SHALL HAVE A COMBINATION OF A BALL VALVE, SPECTACLE BLIXD AND A GLOBE VALVE AT FACH PONT. LOCAL INDICATION
B f@? BOTH VALVES SHALL BE OF HIGHER RATING. 65. SAMPUNG PONT SMALL BE TAKEN US!
L - P 32. DRAIN CONNECTIONS SHALL BE PROVDED WITH BUNDS WHERE SFECTACLE ELINDS ARE RECUIRED 0 EE REVERSED. I DOES NOT APFLY TO SFECTACLE BUND 66. CONTRACTOR SHALL ENSURE MAINTAINS
! FLANGED DXRECTLY 10 A VALVE. EXTENT FEASELE.
=) 33. OETALS SHOMN ¥ITH IV PACKAGE LIMITS ARE TYPICAL GALY. THE VENDOR'S SUPFLY SHALL INCLUDE BUT NOT BE UMITED TO THE DETAILS SHOWN, NCLUBING THE 67. THERMOWELL FLANGES SHALL BE RATEC
. REQUIREMENTS OF PACKAGE SPECIFICATIONS. VENDOR SHALL SUPPLEMENT THESE T0 MEET THE TOTAL REQUIREMENTS OF THE PACKAGE. {RFPLICABLE FOR AL PAID'S)
oo THE DETAL SKOKM IS ALSO AFPUCABLE FOR NON HC SERVICE WHERE PSV SIZE IS 34. AL SAMPLE POINTS SHALL BE CONVENIENTLY ACCESSIBLE AND LOCATED IN HORIZONTAL LINE EXCEPT WELL FUAD SALPLES. ONLY WHEN FOUND 68. CONTRACTOR SHALL ENSURE PROVISION
= 3 AND ABOVE FOR PSV'S OF SMALLER SIZE DECISION SHALL BE TAKEN ON CASE GIFFICULT SAPLE POINTS MAY EE LOCATED IN VERTICAL LINES WITH ONGC'S APPROVAL IN HIGH PRESSURE SERVICE (INCLUDING
= TO CASE BAS'S D/S ISOLATION VALVES FOR PSV DISCHARGING TO AT / GVERBOARD [ 35, FOR ALL INSTRUMENTS SHUT DON PARAMETERS SHALL BE OEPICTED BY @m THE RESPECTIVE P&DS. 69. SOURCE T0 VARKOUS DRAN HEADERS
SHALL NOT BE PROVIDED. 36. THE SLOPE OF LINES (WITH VALUE OF SLOPE) AS REQUIRED SHALL EE INDICATED IN THE PaID'S. A QFON DECK DRANS:
15. AU EQUIPUENT AND INSTRUMENTS SHALL BE SUITABLE FOR CORROSIVE, SALT LADEN 37. FOR ALL THE CONTROL VALVES , RESPECTIVE INDICATION (PRESSURE, TEMPERATURE,FLOW ETC) SHALL BE VISIBLE FROM THE BYPASS VALVE OF THE CONTROL VALVE. DECK GRAINS, SKID ORAIN (RAN WA”
MARINE ENVRONVENT WITH 100X HUMIDITY & GCCASIONAL FRESENCE OF H .S & 00, 38. NECCESSARY PURGE AND VENT CONNECTIONS FOR START-UP/ COMMISSIONING SHALL BE PROVIDED AS PER P&ID'S. ECUPHENT SYSTEMS
16, SOUR SERWCE LEVEL INSTRUMENT VENT & DRAN CONNECTIONS SHALL BE CONNECTED 39. BLEED VALVE (3/4" SZE) FOR CONTROL VALVES SHALL BE FROVIDED AS FOLLOWINGS: 5. CLOSED ORATN HEADERS: -
10 VENT HEADER & CLOSED ORAIN HEADER RESPECTIVELY, A BOTH U/S AND 0/S FOR FAL CLOSED VALVES. SAFETY VALVES DISCHARGE, CRAINS
17. ALL SAFETY VALVES DISCHARGE LINES SHALL JON THE RELIEF HEADER FROM TGP & B. AT EITHER U/S OR D/S FOR FAL OPEN VALVES. THESE SHALL EE INDICATED ON PAID'S, PRODUCTION MANIFOLD, LAUNCHER /i
SHALL BE AT AN ANGLE OF 30° TO 45" WTH THE AXIS OF THE HEADER. 40. VENT AND DRAIN HEADERS SHALL FUN THROUGH OUT OF THE PLATFORM. VARIOUS VENT/ORAIN UNES SHALL BE ROUTED AS PER LAYOUT. C. OPEN HYDROCAREON ORAIN MEADERS:
18. ACOUSTIC INSULATON SHALL BE PROVIDED WHEREVER REQURED. 41. MONEL (NSTEAD OF CUN) SHALL BE USED FOR SEA WATER SERVICE AT LOCATIONS SUCH AS BENDS, DOWNSTREAM OF CONTROL VALVES ETC. IN ADDITIGN 10 THSS, DRAINS FROM HYDROCAREON HANDLIN
. 19. §* SLOP SHALL BE PROVIDED FOR BARRELS OF ALL RECEVERS TOWARDS THE HINGED MONEL SHALL EE USED WHEREVER POSSEIUITY OF FLOW VELOUITY EXCEEDNG 3.3 m/sec FUR 3'NB AND ABOVE AKD 1.8 m/acc FOR 2°NB AND EELOW,
CLOSURE AND FUR BARRELS OF ALL LAUNCHERS TONARDS THE RECOVER. AND FOR PIPES THAT ARE EXISITING ¥ LOCATIONS PRONE TO (MPINCEVENT OF FLOW STREAMS ON FIPES/RTRNGS.
e 20. PIG FNGERS SHALL BE PROVIDED FOR ALL VERTICAL WATER INJECTION LAUNCHERS. 42. DOUBLE VALVES MITH A SPECTACLE BUND IN BETWEEN SHALL BE PROVIDED FOR DRAINING, VENTING AND OEPRESSURISATION OF EQUIFMENT (F OPERTAING
21. SEAL SYSTEMS SHALL BE USED TO ISOLATE INSTRUMENT FROM THE FROCESS FLUIDS PRESSURE EXCEEDS 100 PSIG AND ON LOWER PRESSURE IF SPECIFICALLY SHOWN. THE UPSTREAM VALVE SHALL BE OF BALL VALVE AND D/S VALVE GLOBE VALVE.
ENCOUNTERED (N THE FOLLOWING SERMVICES: . BOTH VALVES SHALL BE HIGHER RATING.. . 2. SUUTDO |
(A) WET GAS. WHICH MAY CONDENSE IN THE INSTRUMENT LINES. 43. AL XPV 'S SHALL EE FIELD MANUAL RESET TYPE UNLESS SPECIFIED OTHERWISE. ALL XSV'S (EXCEPT THOSE WKICH ARE AUTO-RESET TYPE) SHALL BE
T (6) PROCESS FLADS THAT VAPORIZE, CONDENSE OR SOLDIFY UNDER OPERATING CONTROL ROOW PUSH BUTTON RESET TYFE, ALL XSV'S SHALL BE MOUNTED ON THE SKUTDONN PANEL AS SOWN 0N P&
Y PRESSURE & AMEIENT TEMPERATURE. 44, ALL MODIFICATIONS AND GISTALLATION OF NEW EQUIPMENTS VIZ, MANIFOLDS, LAUNCHERS, RECEIVERS, FUMPS ETC. SHALL BE DONE SUCH THAT THEY 0O KOT ELOCK i
vz (C) PROCESS FLUIDS THAT WLL SUBLECT THE ELEMENT TO HIGH TEMPERATURE. ANY EMERGENCY ESCAPE ROUTES OR WALKWAYS. ':—J
(D) CORROSIVE PROCESS CONDITIONS. 45. PROVISION OF OPEN DECK CRAINS (00D} OPEN HYDROCAREON DRAIN(CHD) CLOSED ORAINS.VENT HEADERS ETC. AND THER INTEGRATION WITH EXISTING SYSTEM Jﬁ
(E) ISCOUS LIQuIDS. AS NECESSARY FOR DECK EXTENSION AREAS AND WHERE NEW EQUIPMENT IS INSTALLED, SHALL BE AS PER PAID TE-IN DETALS. @
SEAUNG WAY BE ACCOMFLISHED WiTH DIAPHRAGM SEALS. 46. COMPLETE INSULATION WORK (ACOUSTIC /HOT/PERSONNEL PROTECTION EIC.) AND ELECTRIAL HEAT TRAGNG OF NEW / MODIFIED / OTHER AFFECTED RIFNG / ol T
22 CORROSION COUPON/EIQFROGE (NSTALLATION PONTS SHALL BE ACCESSBLE AND BE EQUIPUENT (AS APPUCABLE) SHALL BE AS PER DETAILS PROVIDED IN PAID'S. D _
HERVICE LOCATED TO PROVIDE ACCESS FOR PROSE INSERTION AND RETREVAL TOOLS. ) 47. FOR INSTALLATION / MODIFICATION WORK, IT WAY BE NECESSARY TO DISMANTLE / REUOVE / CUT CONNECTED PIFING / INSTRUMENT CABLING / WIRING / fe
L FLUD 23. ALL TAPFRINGS ON HYDROCARBON & UTILITY UINES FOR FUTURE / SPARE CONNECTION EQUIPMENT ETC. THE SAME CONTRACTOR'S FIRM SCOPE OF WORK. PIFING/FTTING/FLANGES /ELINDS /GASKET/VALVES/THERMOWELLS/CABLING /WIRING//TUEING ETC.
- SHALL BE FPROVDED WITH A BALL VALVE (LCAL0) AND BUND CONVENENT LOCATION. NECESSARY FOR RE-HOOKING OR RESTORATION OF WORK SHALL ALSO BE CCNTRACTOR'S SCOPE.
THESE SHALL BE ACCESSIBLE FROM A CONVEMENT LOCATION, 4. INSTRUMENT ABBREVIATIONS/INE DESKINATIONS / EQUPMENT FREFIES / FIPING SYWBOLS ETC. SHOWN HERE HAVE BEEN FOLLWED FOR NEW / MCDIFIED PIFING /
24, ALL INSTRUMENT, TUBING,CABUNG FOR FACIITIES MARKED AS FUTURE SWALL BE INSTRUMENT / EQUIPMENT [N THE ENCLOSED P&ID'S. EXISTING PIPING/INSTRUMENTS/EQUIPHENT NOMENCLATURE AXD SYNBOLS COULD BE DIFFERENT FROM n
- PROVDED BY CONTRACTOR IN LGCAL CONTROL PANEL, DCS.0CP AND SHUTDOWN THOSE "ADOPTED FOR NEW ITEMS. CONTRACTGR SHALL VERFY FOR EACH PLATFORM, NOMENCLATURES/SYMBOLS USED FOR EXISTNG PIPING /INSTRUMENT /EQUIPMENT "AS SHOWN ON PID
. PANEL ON THE DECK. ALL TUBINGS/ELEC. CABLES FOR FUTURE FACIUTIES SHALL EE ETC. AND ADOPT THE SAUE.
—Dih SUPPUED AND LAD. THESE SHALL BE TERMNATED ON BULK HEAD FLATES/SY. 49. ALL SAFETY VALVES DISCHARGES SHALL BE INDIMDUALLY ROUTED TO A SAFE LOCATION, UNLESS SPECERED OTHERWISE. o
’r BOXES FROVIDED NEAR SPAGE MARKED FUR FUTURE FAGIUTES. 80. PIPING SHALL BE FROVIDED WMTH INSULATION FOR FERSONNEL PROTECTION BY CONTRACTOR AS FER THE GENERAL STANDARDS.
25 ALL INECTION ARD TRANSFER FUUPS SHALL HAVE ADGUATE SPACE FOR UANTENENCE] 51 ALL SAVPLE CONNECTION &Y WELL FLUD SERVICE SHALL BE EXTENDED UPTO CENTER TO THE CROSS SECRON OF FI
AND REMOVAL OF SUCTION AND DISCHARGE VALVES. SUCTION & (SSCHARGE LINES SO AS TO FAGUTATE CONNECTION OF REPRESENTATIVE SAMPLE, * ¥
- SHALL HAVE FLANGE /UNION CONNECTIONS CLOSE TG PUMP FOR EASY DISMANTILING. 52 ALL LAUNCHERS SHALL BE PROVIIED WTH 2" BALANCED LNE. -
26. ALL OPEN DECK DRAINS SHALL BE SEAL WELDED, 55 ALL CONTROL VALVES IN KC AND (MECTION WATER SERVICE WHEREVER INDICATED IN PAD'S SHALL HAVE HAND WHEEL PROVISIN FOR MANUAL OPERATION.
27. VENT HEADERS SMALL HAVE 1:100 SLOPE. 54. AL INSRUMENTS RELATED PARAMETERS AS MENTIONED IN RESFECTIVE P&D SHALL BE TERMNATED UP T0 TIC/MARSHALLING RACK FOR REMOTE MONITGRING AND
20 THE BISTREBUTION / ROUTING OF ALL UTILITY SYSTEM,VENT AND CLOSED DRAN OPERATION AT PROCESS CONTROL ROOM OCS/COP/RTU.SUFPLY AND INSTALLATION OF NECESSARY HGOK UP MATERIAL AND ASSOUATED ACCESSORIES SHALL BE
; SHALL BE DONE AS PER APPROVED LAYOUT. IN CONTRACTOR'S SCOPE. -
I ICUENT: L
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A — PIPING AND INSTRUMENTATION DIAG




) FLOW ARMS (SHEET 2 OF 2) 01 FEB 11 * .
ON MANIFOLD 01 FEB 11
DISPOSAL SYSTEM 01 FEB 11
JRAGE AND POTABLE WATER SYSTEM 01 FEB 11 o )
) LAUNCHER 01 FEB 11 o
NT AND UTILITY AIR COMPRESSOR PACKAGE | 01 FEB 11 )
{T AIR DRYER PACKAGE 01 FEB 11 - B
{T AND UTILITY AIR RECEIVER 01 FEB 11 I
- SHUTDOWN PANEL 01 FEB 11 B
OP &FIRE STATIONS 01 FEB 11
s/RECEIVERS (FUTURE) 01 FEB 11
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B23A-A Wellhead facility Topside Design

ANNEXURE II

(PROCESS FLOW DIAGRAM)
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ANNEXURE 111

(CAUSE AND EFFECT MATRIX)
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CAUSE AND EFFECT MATRIX- B-23A-A

IP&ID-FUSIBLE LOGOP AND FIRE STATIONS (B-23A-A)

P&ID-WELL SHUTDOWN PANEL (B23A-A)

CONFIDENTIAL AGREEMENT

P&ID-IA/UA RECEIVERS (B-23A-A)

[Z7T8 &6 &

P&ID-IA/UA COMPRESSOR (B-23A-A)

T
=

P8ID-INSTRUMENT & UTILITY AIR COMPRESSOR PACKAGE (B23A-A)
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REVISION

?TION
A REVISION DESCRIPTION
S-Mar-11 ISSUED FOR COMMENTS
S-Mar-11 ISSUED FOR COMMENTS
5-Mar-11 ISSUED FOR COMMENTS
5-Mar-11 ISSUED FOR COMMENTS
5-Mar-11 ISSUED FOR COMMENTS
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ASED ON 2003 VOTING LOGIC

AVAILABLE.
RRIDE FACILITY IS PROVIDED IN THE WELL HEAD CONTROL PANEL.
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B23A-A Wellhead facility Topside Design

ANNEXURE IV

(VESSEL SIZING CALCULATIONS)




Closed drain drum sizing

Liquid volume to be stored: 2 m>

% of filling: 80

Actual volume of vessel required = 2/(0.8)
=25m’

Assume inner diameter, d= 1.27 m, length,1=1.8 m

Volume of the vessel = Vg +2Vy

Vs :Volume of shell

Vy : Volume of head

Volume of shell, Vs =7 X d® X I/4
=X 127X 1.8/4
=223 m’

Volume of head, Vy =2Xn X d®X 1/24

= 2%1%1.27°*1.8/24

= 2*0.268

=0.53 m’
Volume of closed drain drum = Vs + 2Vy

=275 m’
Adequacy checking of Closed Drain Drum (CCD) volume;
Production Manifold length = 25 m (Max)
Inner Diameter of Production manifold, dp= 12 inch
dp=0.3048 m

Volume of manifold =nXd,>X 114

=7 X 030482 X 8/4

=1.82 m’

So we can conclude that CCD drum volume is adequate.



Potable water tank sizing

Potable water to be stored (Two tanks each of capacity) : 0.5 m?
Volume of tank = L (Length) X W (width) X H (height) , m®
L=08m,W=08m,H=1m
Volume of potable water tank = 0.8 X 0.8 X 1, m?

=0.64 m’°
Percentage of extra volume = 0.64/0.5

= 28 % vapor space provided

GCI Calculation

Maximum gas flow rate in kg/hr: G = 500"

GCl injection rate: 75ppmV

Density of GCL, p = 1000 kg/m® (Assumed value)

Maximum GClI flow rate required, W = G X 75/ 105, ke/hr
=500 X 75/10°
=0.0375 kg/hr

Volumetric flow rate =W/p
© =0.032/ 1000, m*hr
=.032 LPH (Liter Per hour)

10 % extra margin shall be considered on gas flow rate flow rate.

Diesel Storage Vessel sizing

Diesel required for air compressor drive, Q = 59 Iph

Storage time, t =48 hours

Total volume of diesel to be stored, m* =48 X 59/ 1000
=283, m

% of filling = 90

Actual volume of vessel required | = 2.832/(0.9)

=314 m’



L4

Assume inner diameter, d= 1.3 m, length,1=2 m
Volume of the vessel = Vg +2Vy

Vs :Volume of shell

Vu : Volume of head

Volume of shell, Vs =z X d*X /4
=X 1.3*X 2/4
=2.66 m’

Volume of head, Vg  =2Xn X d*X 1/24

= 2%7*1.27°%1.8/24

= 2*0.268

=0.57 m’
Volume of closed drain drum = Vg + 2V

=323 m’

Adequacy checking of Diesel Storage Vessel volume:
Storage capacity required =3.14 m’ .

Storage capacity provided =323 m®

So we can conclude that Diesel Storage vessel volume is adequate.

Instrument Air Storage Vessel sizing

Instrument air Flow Rate, Qy: =25 Nm*/hr
Input Data:

Operating Pressure, Initial: P, =8 kg/cmz%
Operating Pressure, Final: P, =5.5 kg/cm“g
Operating Temperature: T =50°C (323 K)
Design Pressure: P =10.6 kg/cm’g
Design Temperature: T =80 °C

Air Molecular Weight: M =28.9 kg/kgmol
Compressibility Factor: Z =1

Time Duration: min =15

Density Calculations: p = PM/ZRT



Density of air @ Final condition: p, = (101325 + 550000) X 28.8/(8314.47 X 1 X 323)
=6.906 kg/m’

Density of air @ Initial condition: p, = (101325 + 800000) X 28.8 /(8314.47 X 1 X 323)
=9.549 kg/m®

Volume of air to be stored: _ =Q. X time
= (25/60) X 15
=6.25 Nm’

Mass of air: m =6.25 X 28.95/22.414, kg
=8.073 kg

Required Volume of vessel: =m/ (pl - f” m’
=3.055 m

Assume inner diameter, d= 1.2 m, length1 =2.5 m
Volume of the vessel = Vg +2Vy

Vs : Volume of shell

Vi : Volume of head

Volume of shell, Vs =nX d®X I/4
=X 122X25/4
=2.82 m’

Volume of head, Vy =2XnX d*X1/24

= 2%m*1.2%%2.5/24

= 2%(.268

=045 m’
Volume of closed drain drum = Vg + 2Vy

=3.28 m’

Adequacy checking of Instrument Air Storage Vessel_volume:
Storage capacity required =3.05 m’

Storage capacity provided =3.28 m’

So we can conclude that Instrument air buffer vessel volume is adequate.



B23A-A Wellhead facility Topside Design

ANNEXURE V

(LINE SIZING CALCULATIONS)



Line sizing of Gas/Liquid 2-phase:

DATA:

Gas flow @ STD conditions, Qg =MMSCFD

Liquid flow, QL= BOLPD

Operating pressure liquid, P_ = psia

Operating pressure gas, Pg= psia

Operating temperature, T="R

Compreséibility factor, Z=0.

Gas/oil ratio, ‘ R =591.4 e+6/13840 = 42731.2 ft*fbarrel

Specific gravity of gas, Sg = Molecular wt. of gas/Molecular wt. of air =

Specific gravity of liquid, Sy - Po; / PH0=0.
Calculation of Erosional velocity, V,:

Ve=C/(Pm)®® =100 for solids-free fluids

Where Dy, is given by the following relation

Pm =(12409x Sp.x P+ 2.7 x R x Pg x Sg)) / (198.7 PG +RTZ)

Substituting for the above variables, we get

Pm= Ib/fe (kg/m?)

Therefore substituting for in the equation
V. =100/ (1.229) *°
Ve =90.18 ft/s (27.32 m/s)

Area of pipe based on Erosional velocity:

A= {9.35+ZRT/ (21.25 x Pg)}/ V., inch¥1000 BOLD



[$]

A= {9.35+0.98264 x 42098.36 x 602.96/ (21.25 x 1320)}/48.85

Solving for A, we get
A=inch?%1000 BOLD

Therefore area for 14032 BOLD, A= x /1000 = inch?
A= = (IT/4) x ¢
d=17.2”
From Perry the nearest and next higher nominal pipe size is

NPS20  1D=18.814"  A=237.13 Inch?

Actual velocity, Vi = Ve X Arequireq 1 Aprovided
Vaar=48.85 x 237.13/(T1/4 x 18.8122) =41.653 m/s

Pressure drop, psi/100ft;

AP =5x10°x W (d® x Eqn-2.17 a

W=3180x Qg x Sg+14.6 QL x S
W= (3180 x 591.4 x 0.56) + (14.6 x 14032 x 0.71) = 1198620.83

AP = 5x10°x (1198620.83) (18.812° x 4.19) = 0.72768 psi/100ft

Line sizing of liquid phase

DATA:

Liquid flow, QL= 14032 BOLPD

Average density p = 842.75 kg/m>

Average viscosity B =0.6422x 102 pas

Specific gravity of liquid, S . Poit/ Pr20=0.71



Calculation of flow velocity, V; :

VL =0.012 x Q/d?
Assuming a velocity of 15 ft/s as per guide line given in API 14 E

d = (0.012 x 13840/15)*°
d=3.327"(0.0855m)

From Perry, standard pipe size nearest to the obtained size is
NPS 4 40SH  1D=4.026"( A=12.73 inch®(8.213 x 10}

Therefore liquid velocity in the pipe, V. = 0.012 x13840/4.026% = 10.24ft/s (3.123 m/s)

Reynolds number, N, = pVd/ p
=842.75 x 3.123x 0.1022 / 0.6422 x 107
N =418843

Roughness factor (¢/d):
€=0.0457 x 10~ for commercial pipes
€/d = 0.0457 x 10/0.1022=0.00044

From Perry, f Vs N, chart (6-10, fig 6-9, 6™ edn)
f=fanning’s friction factor = 0.004

f=Moody’s friction factor = 4 x fanning’s friction factor=0.016

Pressure drop, psi/100ft:

AP = 0.00115xfxQ?xS, / d°
AP =0.00115 x 0.016 x 140322 x 0.71/4.026°
AP = 2.432 psi/100ft



B23A-A Wellhead facility Topside Design

ANNEXURE VI

(HEAT AND MATERIAL BALANCE SHEET)



WELL HEAD PLATFORM PROJECT
HEAT AND MASS BALANCE TABLE- B-23A-A

CONFIDENTAL AGREEMENT
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(¥ -

MAX. PRESS 217 kg/em®g UPSTREAM OF CHOKE + MAX. PRESS. 77 kg/cm®g DOWNSTREAM OF CHOKE (COMPOSITION CASE-1 & ASTM OBJECT-If)

- MAX. PRESS 217 kg/cm®g UPSTREAM OF CHOKE AND MAX. PRESS, 77 kg/cm®g DOWN STREAM OF CHOKE (COMPOSITION CASE-1 & ASTM OBJECT-Il)

MAX. PRESS 217 kg/cm2g UPSTREAM OF CHOKE + MAX. PRESS. 77 kg/cm2g DOWNSTREAM OF CHOKE (COMPOSITION CASE-2 & ASTM OBJECT-II)

- MAX. PRESS 217 kg/cm2g UPSTREAM OF CHOKE AND MAX. PRESS, 77 kg/cm2g DOWN STREAM OF CHOKE (COMPOSITION CASE-2 & ASTM OBJECT-II}
MAX. PRESS 217 kglem2g UPSTREAM OF CHOKE + MIN. PRESS. 30 kg/cm2g DOWNSTREAM OF CHOKE {COMPOSITION CASE-1 & ASTM OBJECT-II}

- MAX. PRESS 217 kg/cm2g UPSTREAM OF CHOKE AND MIN. PRESS. 30 kg/cm2g DOWN STREAM OF CHOKE (COMPOSITION CASE-1 & ASTM OBJECT-II)

MAX. PRESS 217 kg/icm2g UPSTREAM OF CHOKE + MIN. PRESS. 30 kg/cm2g DOWNSTREAM OF CHOKE (COMPOSITION CASE-2 & ASTM OBJECT-I))

: MAX, PRESS 217 kg/cm2g UPSTREAM OF CHOKE AND MIN, PRESS. 30 kg/cm2g DOWN STREAM OF CHOKE (COMPOSITION CASE-2 & ASTM OBJECT-II)

;, MAX. PRESS 217 kglcm2g UPSTREAM OF CHOKE + MAX. PRESS. 77 ka/cm2g DOWN STREAM OF CHOKE {COMPOSITION CASE-1 & ASTM OBJECT-II)

+ MAX. PRESS 217 kg/cm2g UPSTREAM OF CHOKE AND MAX. PRESS. 77 kg/cm2g DOWN STREAM OF CHOKE (COMPOSITION CASE-1 & ASTM OBJECT-NI)
MAX. PRESS 217 kgfcm2g UPSTREAM OF CHOKE + MAX. PRESS. 77 kg/cm2g DOWN STREAM OF CHOKE (COMPOSITION CASE-2 & ASTM OBJECT-II)

"+ MAX. PRESS 217 kg/cm2g UPSTREAM OF CHOKE AND MAX. PRESS, 77 kg/cm2g DOWN STREAM OF CHOKE (COMPOSITION CASE-2 & ASTM OBJECT-HII)
+ MAX. PRESS 217 kg/cm2g UPSTREAM OF CHOKE + MIN, PRESS. 30 kg/cm2g DOWN STREAM OF CHOKE (COMPOSITION CASE-1 & ASTM OBJECT-IN)

;- MAX. PRESS 217 kg/cm2g UPSTREAM OF CHOKE AND MIN. PRESS. 30 kg/cm2g DOWN STREAM OF CHOKE (COMPOSITION CASE-1 & ASTM OBJECT-III)
- MAX. PRESS 217 kg/cm®g UPSTREAM OF CHOKE + MIN. PRESS. 30 kg/cm’g DOWN STREAM OF CHOKE (COMPOSITION CASE-2 & ASTM OBJECT-MII)

+ MAX. PRESS 217 kg/em?g UPSTREAM OF CHOKE AND MIN. PRESS, 30 kg/cm?g DOWN STREAM OF CHOKE (COMPOSITION CASE-2 & ASTM OBJECT-II))
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465700.0000 |assac0.0000 |470800.0000 1847500.0000 Jo.00co lo.cco0 0.0000 |502200.0000 1476200.0000 473900.0000 |474400.0000 477500.0000 859700.0000 0.0000 0.0000 0 0%
21.4760 |20.6580 |20.4200 [20.4150 31.9700 31.8700 0.6000 204130 |z2.9370 22,1390 21,4990 21,0450 [21.0450 37.2700 37.2760 0.00¢
[2.8512 2.6927 |2.4360 |2.4361 1.6765 1.6765 0.0000 18826 2.8466 2.7679 2.6190 2.3969 [2.3869 1.6928 1.8925 0.0:011
{154.7300 [110.4400 |66.5300 les.sa00 1.5207 1.5207 0.0000 1.0284 189.8600 146.5800 104.5400 163.1300 l63.1200 1.6724 1.6724 [0.00:
|0.0557 {0.0480 0.0414 [0.0414 0.0252 0.0252 0.0000 0.0293 0.0633 0.0560 0.0491 {0.0432 |o.0432 0.0255 0.0255 0,000
|0.0203 lo.0172 0.0147 [o.0147 Jo.o110 0.0110 |o.0600 0.0112 0.0239 0.0204 0.0176 lo.0153 0.0153 0.0113 0.0113 0.0¢4
0.8137 0.8256 0.8615 0.8814 0.5918 0.9518 Jo.cooo 0.9861 0.8433 0.8387 0.8500 0.8816 0.8816 0.9305 0.9805 0.004]
1.6781 1.6216 15119 1,5120 1.1804 1.1964 0.0000 1.2818 1.6091 1.5934 1.5418 1.4516 1.4817 1,1882 1.1582 0.00G,
106.0600 103.7800 85.4500 172.7700 7.4040 2.8575 2.8575 0.0037 88.0600 91.9500 91.2300 85.5400 153.1000 7.0440 2.7000 2.7
7651.6000 8113.0000 {8326.0000 14§00.0000 855.0000 330.0000 [330.0000 |0.5908 |6141.0000 6897.0000 7415,0000 7676.0000 13731.0000 939.3000 321.7000 321.7)
1691.5000 11729.6000 ]1699.3000 3041.5000 159.6000 61.6000 l61.0000 Jo.1025 {1420.8000 1549.2000 1605.4000 1591.6000 2846.7000 158.8100 60.8700 60.21.
2.1414 |2.0843 |2.0080 2.0060 1.8232 18232 |1.8251 |1.6512 J2.2531 2.2127 2.1591 2.0857 |2.0857 1.9032 1.9032 1.503.
|s82.8600 |708.1000 |739.6000 1738.5000 808.7000 |zo8.7000 |918.6000 |s70.7000 [s52.4000 672.0000 |697.2000 [728.3000 728.1000 797.8000 797.8000 806.5-
{0.0932 0.0578 0.1047 0.1047 |o.1308 lo.1308 l0.1300 0.1527 |0.0853 Jo.0s27 0.0872 0.1039 0.1039 0.1278 0.1278 |o.:27i
0.9857 1.2658 1,7667 1.7645 [5.2240 |5.2240 |s.1040 18,3340 ]0.7433 0.5083 1.1654 1,5801 1.5884 J4.5440 a.5440 l4.456:
11.1740 13.0030 15.6320 15.6290 24.4250 24.4250 24.1120 30.6400 9,380 10.7580 12.5010 14.8620 14,9590 23.0210 23.0210 22.7C;
0.0000 0.2424 0.6148 1.1133 0.0CC0 0.0000 0.0000 0.0000 {o.0000 0.00C0 0.0600 0.1523 0.2869 0.0000 0.0000 0.000¢
0.0000 .3750 11,0930 20.0860 0.0000 0.00C0 |o.co00 Jo.oco0 Jo.o0co 0.0000 0.0000 [2.7473 5.1750 Jo.c000 Jo.co00 0.c0Ct
| ) 0.6726 1.6858 la.0706 lo.06co 0.0000 [o.0000 l0.0000 Jo.0000 Jo.coo0 0.6000 lo.a268 lo.803s lo.0000 |0.0000 0.000¢
10.0000 4.3070 4.3070 14.3070 10.0000 |o.0000 |o.0000 |0.0000 Jo.0000 |o.co0o 0.0000 }4.3300 [4.3300 10.6000 lo.ooc0 0.0007
{o.0c00 981.8800 987.5000 |887.5000 {0.0600 |o.c000 lo.soso |0.c000 fo.coc0 {o.0c00 0.0000 [971.7000 |571.8000 {0.0c00 lo.co00 0.000¢
}0.0000 {o.6562 lo.6a71 |0.6471 Jo.cco0 |o.co00 lo.0000 lo.cc00 Jo.c000 lo.oc00 0.0000 lo.e681 Jo.6661 lo.0000 0.0000 0.000v
|o.coo0 lo.4645 lo.5388 j0.5393 Jo.o000 0.0000 [0.0000 Jo.00c0 Jo.ocos 0.0000 0.0000 0.3751 lo.3752 {0.0000 0.0000 0.000¢
Jo.cooo 65.1200 66.8200 86.8200 0.0600 0.0000 0.0000 0.6000 0.0000 0.0000 0.0000 63.2200 63.2300 0.0000 0.0000 0.000¢
108.0000 104.0400 97.1000 173.8900 7.4040 2.8575 2'8575 0.0037 188.0600 91.9900 91.2300 85.6500 163.3900 7.0440 2.7000 2.700C
7651.0000 8118.0000 8337.0000 14920.0000 555.0000 1330.0000 330.6000 J0.5509 [8141.0000 6897.6000 7415.0000 7678.0000 13736.0000 839.3000 [321.7600 1321.7¢
1691.5000 1730.2000 1701.0000 3044.6000 159.6000 61.6000 61.0000 0.1025 1420.8000 1549.2000 1605.4000 1591.4000 2847.5000 158,8100 50.8700 60.21C
.2553.0000 -2484.5000 -2410.5000 -2411.0000 -2180.8000 -2150.8000 -2177.5000 -2205.7660 -2550.6000 -2477.5000 -2402.5000 -2324.7000 -2325.2000 -2150.7600 -2150.7000 -2137.¢
2.1414 2.0885 2.0050 2.0091 1.8232 1.8232 1.8251 1.6912 2.2531 2.2127 2.1591 2.0865 2.0866 1.8032 1.9032 1.8035
[682.8000 [708.2000 |739.5000 1739.8000 £08.7000 808.7000 916.6000 8707000 |652.4000 [672.0000 |67.2000 |728.3000 723,2000 797.8000 797.8000 806.60
jo.oaz2 lo.0s79 {0.1049 10.1049 lo.1308 l0.1308 [o.1300 lo.1527 }0.0893 [0.0827 0.0972 [0.1038 0.1039 0.1278 0.1278 lo.127¢
0.9857 11.2675 [1.7731 h.7710 |5.2240 [5.2240 |5.1040 [18.3340 [0.7433 0.5083 1.1554 [1.8916 1.5900 Ja.5440 la.5430 Je.as60
11.1740 0.0060 {0.0000 0.0080 24.4250 24.4250 24.1120 30.6400 ]s.38s0 10.7580 12,5010 0.0600 0.0000 23.0210 23.0210 22.708
0.7613 Jo.7813 0.7613 0.7616 0.002¢ 0.0024 0.0024 0.8278 f0.7547 0.7547 0.7547 0.7547 0.7550 0.0020 0.0020 5020,
0.0440 [0.0440 [0.0440 J0.0a20 |o.0026 0.6026 Jo.c026 {0.0449 Jo.0442 Jo.0442 0.0442 lo.0a42 0.0462 0.0017 0.0017 lo.c017;
lo.o1s8 10.0158 j0.0159 [o.0159 lo.coss 0.0084 10.0064 lo.0144 Jo.o161 [0.0161 0.0161 {0.0161 0.0161 0.0039 0.0039 l0.0039;
Jo.co25 |o.0025 {0.0025 lo.0025 lo.coa2 0.0032 [0.c032 |0.0020 Jo.0025 |o.0025 0.0025 |o.c025 0.0025 0.0019 0.0019 [0.c019
[0.0038 lo.co3s |o.0038 0.0038 |o.c075 }0.0075 {0.0075 lo.co27 {o.0033 lo.coag 0.0038 lo.c03s 0.0039 lo.co47 0.0047 [o.0047
lo.co10, 10.6010 |o.0010 j0.0010 [0.0043 l0.c043 |0.0043 l0.0005 Jo.co10 . lo.6o10 0.0010 {0.0010 0.0010 [0.0029 0.0029 lo.o029
[o.co12 [0.6012 lo.co12 0.0012 lo.coss | [0.0068 |0.0006 lo.0013 [0.0013 l0.c013 [0.0013 0.0013 |0.0039 0.0049 [0.0049:
lo.c014 Jo.0014 lo.co14 0.0014 [0.0130 lo.0130 {0.0130 |o.coos [0.0015 Jo.co1s 10.0015 0.0015 0.0014 lo.or12 0.0112 [o.0112;
10.0608 {0.0008 Jo.o008 [o.c008 Jo.oos0 lo.0o20 lo.cos0 Jo.0001 Jo.00c8 lo.c008 |o.0008 0.0008 0.0008 |o.c089 0.0089 |0.0089°
{0.0663 lo.0663 |o.0883 10.0883 [0.6018 lo.co14 Jo.o014 |0.0689 fo.c677 lo.0677 lo.cs77 0.0677 0.0677 [0.0009 0.0009 0.0009°
{0.0189 Jo.0189 jo.0189 l0.0189 {0.0000 lo.c000 |0.0000 |0.0208 |o.0186 Jo.0186 lo.0186 0.0186 0.0188 l0.6000 0.0000 0.0000°
{0.0000 [0.6000 |o.co00 Jo.0000 10.0600 lo.oogo |o.cco0 |0.0000 j0.0000 lo.coo0 [0.0000 lo.0000 lo.0000 10.0000 0.0000 0.0000
10.0033 10.0033 lo.c033 lo.0033 |0.0003 [0.0003 lo.0003 Jo.co2a fo.0c65 lo.c065 Jo.oce5 [0.0085 [0.0085 [0.0002 0.0002 0.0002
lo.coso lo.0080 {0.0060 10.0060 |0.0342 lo.0342 10.0342 Jo.0029 [o.0082 |0.0082 |0.0062 jo.0062 [0.0082 lo.02s2 0.0252 lo.o2s2:
|o.c081 lo.0081 {0.0081 Jo.0cs1 10.0453 Jo.0453 |0.0453 |o.c0z4 10.0084 |0.0084 [0.0084 |o.0064 Jo.cos3 [o.0360 0.0360 10.0360 °
|o.o066 {o.c088 j0.00868 jo.0066 lo.0557 Jo.oss7 [o.0597 ]o.0020 Jo.0069 lo.cos9 lo.cose [o.0069 [o.cosa lo.gs12 0.0512 [o.0s12"
10.0075 |0.6075 {0.0075 10.0075 J0.0791 Jo.0791 [o.0791 {0.0018 |o.c078 Jo.c078 [o.0078 lo.co7a 0.0078 |o.0728 Jo.0723 jo.0728 °
0088 {o.0086 |0.0088 l0.c08s {0.1008 fo.1008 {0.1008 lo.co1s 10.0050 [0.06s0 |o.00s0 |0.0090 0.0089 lo.0sas [0.085 lo.0985"
10.0091 [o.cos1 [0.c031 [0.0091 [o.1150 Jo.1150 lo.1150 j0.0012 [o.c094 |o.00s4 Jo.0034 |o.0054 0.0094 lo.1178 lo.1178 lo.1178
10.0088 lo.oos8 |o.co68 |o.0068 lo.6s08 [o.0806 Jo.oso8 {0.0008 lo.c070 le.so70 [0.0070 Je.oozo 0.0070 [o.0880 lo.cs60 |o.cs60
{o.0047 Jogos7 . Inoos7 l0.0047 Jo.c648 {o.c8s8 |o.084 |o.0003 Jo.0043 |o.cos {00048 {0.0048 lo.cosa lo.o702 To.0702 Ta.0702
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|31.82c0 |31.5700 ___[31.8200 31,7800 [102.43% J102:2300 Jr02.45¢ 22.2980 . [32.0560.~ |32.0500 32.0500 32.0500F 3250200 J108.0600 1108.0600 J1os.0
{275.7000 J208.4rh 29,3600 129.1700 |s07.3000 {g07.3000 |314.0000 1.2936 fadb.3600 252.1300 189.1400 117.0500 116.9300 504000 B00.4000 807.8
-30724.0000 __J-30724.0000 |-30724.0000 -55250.0000 |-539.8000 |-210.0300 |-208.8500 -26305.0000 }-30706.0000 -30708.0000 -30706.6000 -30706.0000 -55220.0000 -510.6000 -199.9200 -198.
0.0000 0.0000 0.0000 0.0000 5.1830 5.1830 5.0550 0.0000 0.6000 0.0000 0.0000 0.6000 0.0000 4.7500 4.7500 4.648
755.2000 748.6000 762.1000 1372.4000 0.0000 0.0000 0.0000 884.9000 830.4000 791.5000 782.1000 791.5000 1425.7000 0.0000 0.0000 0.000
200310000 18820.0000 18517.0000 33340.0000 {0.0000 Jo.0a00 |o.coco J214s4.0000 24494.0000 21802.0000 20471.0000 20062.0000 [36130.0000 0.0000 0.0000 Jo.0sc
13676.0000 18726.0000 31930.0600 57450.0000 |o.co00 0.0000 0.0000 |2s09400.0000 13254.0000 15710.0600 21443.0000 [36160.0000 65090.0060 0.0000 0.0000 Jo.aco
428500.6000 424800.0000 432500.0000 |778800.0000 0.0000 0.0000 0.0000 |s02200.0000 471200.0000 449200.0000 443800.0000 |449360.0000 808000.0C00 0.0000 0.0000 Jo.cec
|26.5250 25.1410 24,2580 J24.2970 34.3400 34,3400 0.0600 24.2800 29.4980 |27.5450 26.1750 [25.3330 {25.9380 37.1300 37.1300 fo.ote
[a.0572 {2.8977 2.5055 J2.5053 1.6113 1.6113 0.0000 1.7208 fe.9547 |2.9568 2.7831 |2.4429 {2.4431 1.6508 1.6509 Jo.00a
[221.1600 |151.71c0 87.5300 {87.5500 1.8074 1.8074 0.0000 1.2930 [e7e.s700 1209.4500 144.1200 183.7600 |83.7800 1.8255 1.8255 l0.00¢
jo.0582 lo.0484 0.0391 {0.038% 0.0201 0.0201 0.0000 0.0247 [o.0s87 lo.os82 0.0486 Jo.0403 lo.0403 0.0212 0.0212 Jo.oco
lo.0253 [0.0184 lo.015¢ 0.0154 j0.008¢ 0.0094 0.0000 0.0105 fo.0327 lo.0238 0.0156 lo.0158 |o.0158 0.0097 lo.cos7 Jo.oco
0.7039 0.7267 0.7861 0.7860 0.5872 0.5872 0.0000 J0.9937 [o.73s6 0.7315 0.7542 0.8087 0.8087 0.9875 0.9875 0.050
1.8157 1.7760 1.6008 1.8010 1.1866 1.1866 0.0000 1.2560 1.6683 17114 1.6607 1.5155 1.5157 1,1653 1.1653 0.06¢
1734500 179,5500 165.4200 296.5100 8.2050 3.1930 3.1930 0.0788 98.9200 1377800 146.6800 136.1900 244.0000 7.6620 3.0000 3.000
19517.0000 10719.0000 11010.0000 19720.0000 846.8000 [329.5000 329.5000 9.3510 |5294.0000 7886.0000 9308.0000 9702.0000 17368.0000 827.9000 324.2000 324.2
12502.3000 2668.2000 Jes4a.7000 4558.0000 158.3800 51,6300 61.1200 1.7012 J1471.6000 2125.1000 J2330.6000 J22a4.5000 [4019.0000 156.1500 61.1400 60.58
[2.3634 [2.2880 l2.1707 2.1711 1.7270 1.7270 |1.7303 1.6635 [e.as16 J2.4154 [e.3405 le.2231 2.2238 1.8018 J1.8018 1180+
|57a.1000 levs.aco0 |653.4000 1653.2060 807.0600 807.0060 |813.7000 829,7000 {543.1000 567.3000 l602.5000 652.5000 |e52.3000 800.4000 |ev0.4000 807.8
[o.0807 [0.0845 lo.cs10 10.0910 lo.1318 lo.1318 lo.1310 0.1422 10.0769 0.0798 Jo.0838 0.0905 lo.c205 l0.1294 0.1294 0.123
0.3743 lo.4780 0.6476 0.6462 {5.1600 |5.1600 |5.0320 7.8060 [0.3015 0.3777 {0.4906 0.7056 0.7043 J.7500 4.7500 4.648
7.0480 8.5620 10.9210 10.9150 25.2460 25.2460 24.9120 28.8750 [s.7830 6.9430 3.4810 10.8830 10.8770 24.2460 24,2450 23.91
lo.coso 0.5044 1.1504 2.0769 -l0.0744 0.0289 0.0289 0.c000 {0.0000 0.0000 0.5340 1.3480 2,4358 0.0000 0.0000 0.060
{o.co00 9.1080 20.7650 {37.4800 1.3396 lo.s212 lo.5200 o.coo0 fo.0c00 0.0000 9.6390 24.3420 44.0300 0.0000 0.0000 |o.oco
0.0000 1.3991 Ja.1670 |s.7170 0.1881 0.0771 0.0769 [0.0000 {o.0000 0.6000 1.5031 3.700 5.8180 0.0000 0.0000 Jo.gce
0.0060 14,3050 |a.3040 Ja.2040 4.3200 4.3200 4.3100 l0.c000 fo.0000 10.0000 4.3290 4.3230 |a.3230 0.0000 Jo.coc0 0.000
0.0000 882.7000 }e89.8000 Jes9.2000 1020.8600 1020.8000 1020.9000 |0.0000 lo.coco lo.co00 968.0000 974.7000 |o74.8000 0.0000 lo.0000 0.000
0.0000 [0.6548 |0.6438 }0.6438 0.5812 0.5812 0.5866 Jo.00c0 |o.c000 0.0000 [0.6705 {0.6624 0.6624 0.0000 lo.co00 0.00¢
Jo.coco lo.4720 10.5847 [o.5850 1.4239 1.4239 1.3058 0.0600 j0.0000 0.0000 |o.ass7 {0.177 0.4180 0.0000 lo.coo0 0.000
0.0000 l65.2500 67.3100 67.3200 75.2300 75.2300 74.7100 0.0000 0.0000 0.0000 61.8800 63.8800 63.8300 0.0000 0.0c00 0.000
173.4500 *[+80.0500 166.5700 298.5900 8.2800 3.2220 3.2220 0.0738 98.9200 137.7800 147.2200 137.5400 246.4400 7.6620 3.0600 3.000
9517.6000 10728.0000 11031.0000 15758.0000 {848.1000 330.0000 330.0000 9.3510 5294.0000 7586.0000 5317.0000 9726.0000 17412.0000 827.5000 3242000 324.2
{2502.3000 |2668.6000 2546.8000 4563.0000 158.5800 61.7100 61.2000 1.7012 1471.6000 2125.1000 2332.1000 |2248.2000 4026.0000 156.1500 61,1400 60.58
|-2852.8000 J-2752.1600 |-2634.8000 -2835.6000 -2291.3000 -2291.3000 -2278.4000 -2253.9000 -2857.4000 |-2746.2000 -2642.1000 |-2528.9000 -2529.8000 12220,1000 -2220.1000 12207
]2.3834 |2.2507 29747 2.1752 1.7311 1.7311 1.7343 1.6635 124616 [2.9154 2.3426 fe.2284 2.2288 1.8018 1.8018 1,804
|574.1000 {606.6000 |65.6000 [653.6000 807.3000 £07.3000 814.0000 825,7600 Js43.1000 |s67.3000 |603.1000 |653.1000 |652.8000 800.4000 860.4000 £07.8
[0.0807 |o.0246 {0.6911 fo.0911 lo.1320 Jo.1320 [0.1312 [0.1422 lo.0769 lo.07s8 lo.s3s |0.0907 |o.0s07 Jo.1204 Jo.1294 lo.128
{0.3743 10.4769 {o.6505 [o.6491 |s.1830 |5.1830 [5.0550 |7.8060 ]0.3015 lo.ar7z lo.ag18 {0.7088 |o.7086 J4.7500 la.7500 l4.638
7.0480 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 28.8790 5.7830 6.9450 0.0000 0.0000 0.0600 24,2480 24,2460 23.91.
jo.se77 0.5677 0.5677 Jo.5680 0.0019 lo.co19 0.0019 0.6522 [o.5563 0.5563 0.5563 0.5563 0.5567 0.0015 0.0015 0.001:
lo.1173 lo.1173 [0.1173 Jo.1173 0.0082 Jo.0082 Jo.0082 lo.1200 {0.1187 0.1187 lo.1187 0.1187 0.1187 0.0062 0.0052 [0.005:
[0.0864 lo6884 [o.cas4 [0.0864 |0.0438 0.0439 0.0439 [o.0738 |0.0889 lo.osss jo.c883 0.0889 0.0888 [0.0256 0.0256 lo.o2si
Jo.0120 {0.0120 10.0120 l0.0120 l0.0151 0.0191 0.0191 lo.0084 0.0124 lo.o124 lo.0124 0.0124 0.0124 lo.o115 lo.o11s [0.011:
o.0168 {o.0168 lo.0188 lo.o168 {0.0407 0.0407 0.0407 lo.0105 0.0175 0.0175 l0.0175 [0.0175 0.0175 Jo.0255 lo.o255 |o.02s:
l0.6027 Jo.o027 l0.c027 lo.0027 lo.o130 0.0130 lo.0130 lo.0012 0.0028 0.0028 0.0028 Jo.coz8 lo.0028 0.0095 lo.c0s5 |o.cos:
10,0026 10.6026 |o.co26 lo.coze 0.0150 0.0150 lo.0150 lo.co10 Jo.0027 0.0027 0.0027 lo.co27 lo.co27 0.0116 0.0116 Jo.o11
10,0008 10.0008 {0.0008 | 0.0067 0.0067 lo.coe? lo.0002 Jo.c00a 0.0008 0.0008 Jo.0008 0.0008 0.0084 0.0064 0.006:
[o.co02 lo.0002 {0.0002 [o.0002 0.0018 0.0018 lo.co18 |0.0000 [0.0002 0.0002 0.0002 0.0002 0.0002 0.0019 0.0019 0.001!
[o.0797 |o.0797 lo.0797 {o.0787 0.0018 0.0018 lo.co18 {0.0867 Jo.ca1s lo.cs19 0.0819 0.0819 0.0820 Jo.0012 0.0012 0.001;
Jo.0266 lo.c268 {0.0266 [o.0267 10.0000 0.0000 | [0.0318 lo.0254 lo.0254 lo.0254 0.0254 0.0254 lo.co00 0.0000 0.000!
{0.c000 [0.6000 {0.0000 |o.co00 |0.0000 0.6000 100000 lo.0c00 Jo.00c0 lo.0060 }o.0000 0.0000 0.0000 0.0000 0.0000 0.000!
|o.c038 l0.0038 [0.0038 |o.0038 {0.0082 0.0092 {o.0092 lo.oo2s jo.0089 lo.0089 0.0069 [o.c0se lo.cos8 0.0004 lo.ocos |o.coo
|o.c0s8 {0.0068 Jo.0088 Jo.cos8 [0.0403 lo.0403 |0.0403 lo.co26 [0.0071 0.0071 0.0071 0.0071 l0.0070 0.0320 Jo.0320 Jo.03¢
|o.c088 10.0068 j0.0068 l0.0088 |o.0s03 |o.0s03 0.0503 [0.0022 Jo.0072 0.0072 0.0072 0.0072 [0.0071 0.0438 0.0438 [o.0431
lo.cors {0.0073 [0.co73 lo.co73 [o.0825 |o.0e25 0.0625 [0.0018 Jo.0077 0.0077 0.0077 0.0077 lo.0076 [0.0591 0.0591 lo.059:
[0.0083 |0.0083 |0.0033 Jo.0083 l0.078¢ lo.co7es 0.0786 lo.co1e [o.c087 0.0087 lo.0087 0.0087 lo.0087 lo.o797 0.0797 Jo.07a:
[0.0035 |0.0085 lo.cos5 |n.0cs4 lo.ose1 lo.cs61 0.0881 fo.0014 10.0089 0.0099 lo.coss 10.0038 lo.00s8 lo.1028 0.1028 lo.ro2:
{0.0059 {o.0058 l0.6059 [0.0098 lo.1660 Jo.1080 0,180 lo.0011 f0.0103 0.0103 {0.0103 lo.0103 lo.0103 lo.1178 0.1178 {0.117¢
lo.co74 [o.0074 lo.0074 lo.co73 lo.0814 lo.0814 Jo.c814 lo.0008 [o.co7e lo.co76 |o.c076 lo.0076 lo.co76 fo.0928 lo.0s28 |o.0g2t
|o.cos0 {0.0050 |o.cos0 |o.0a50 [0.0588 lo.0588 |o.0s88 |0.0003 Jo.c0s1 lo.oos1 |o.0051 10.0051 [o.0051 lo.ces8 l0.0658 lo.o65¢
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27.2630 27,2630 127.2650 27.2380 {112.3400 l112.3100 ]nzma? (2?‘870 {27.3810.- 27.3810 27.3810 27.3810 4. 2713430 116.0600 116.0600 116.0
186.1700 113,600 T [7.0700 37.0200 |807.5000 807.5000 {811.1000 lo.s94s 2221600 171.2800 104.0800 34.1800 34.1400 792.8000 % |794.8000 798.8
-28300.0000 -28300.0000 }-28300.0000 -50800.0000 |-505.8000 -1$9.3200 [-188.8200 |-24201.0000 -28215.0000 -28215.0000 -28215.0000 -28215.0000 -60740.0000 -494.5000 -191.2800 -180.1
0.0000 |o.co00 0.0000 0.6000 5.1840 5.1840 5.1250 0.0115 0.0000 0.0000 0.0000 0.6000 0.0000 4.3980 4.3980 4.35%
820.9000 826.6000 843.6000 1518.6000 0.0000 0.00G0 0.6000 885.0000 839.1000 834.9000 839.1000 854.3000 1537.8000 0.0000 0.0000 0.003
17450,6000 16979.0000 17115.0000 30£08.0000 jo.c000 0.0000 10.0000 |17954.0000 19247.6000 |18296.0000 17758.0000 17804,0000 32230.0000 0.6000 0.6080 0.000:
18779,0000 31520.0000 101330.0000 182370.0000 Jo.c000 | Jo.coco |2724100.0000 15303.6000 120800.0000 35230.0000 110610.0000 199070.0000 [o.0c00 0.0000 0.560:
465800.0000 469200.0000 478760.0000 861800.0000 0.0000 0.6000 |o.0000 502200.0000 476200.0000 {a73800.0000 476200.0000 484800.0000 872700.0000 0.6000 0.0000 0.00C:
21.2560 20.5350 20.2850 je0.2870 32.6000 32.6000 Jo.0000 20.2870 |22.9370 [21.9130 21,1640 20.8580 [20.9570 38.6300 38.6300 0.000:
|2.8106 [2.5267 2.1195 Ja.1185 1.6521 1.6521 lo.coc0 1.8039 |2.8466 [2.727a 2.4743 2.1245 J2.1245 1.6752 1.6752 0.0001
|140.2700 180.2800 25.4980 25.5010 1.8761 1.5761 0.0000 0.9949 189.8600 [132.7500 76.1000 24.4360 |24.4390 1.7477 1.7477 0.000!
Jo.0532 {0.0433 0.0350 0.0350 0.0239 0.0239 0.0000 {0.0304 0.0633 0.0537 0.0450 0.0373 lo.0a73 0.0246 0.0246 0.600:
lo.oig2 lo.0155 0.0127 0.0127 0.0107 0.0107 0.0000 foon1s 0.0239 0.0194 {o.0160 0.0134 0.0134 0.0110 0.0110 0.600
0.8153 j0.8471 0.9284 0.9284 Jo.sat1 0.9911 0.0000 0.9564 0.8439 0.8405 0.2691 0.9385 0.9385 0.9896 0.9886 0.050:
1.6657 1.5518 1.3707 1.3708 1.1889 1,1899 0.6000 1.2797 1,6091 1,5807 1.4837 1.3379 1,3380 1.1541 1.1541 0.0c0!
‘ 105.7000 59.2500 82.3800 147.7600 7.3280 2.8875 2.8875 0.0000 {es.0500 92.2400 87.9200 72.5000 130.5260 7.1080 2.7500 2.750!
f 7818.0000 {8280.0000 8142.0000 14580.0000 824.6000 324.5000 324.8000 0.0000 [6141.0000 7091.0000 7626.0000 7483.0000 133500000 825.0000 319.2000 Jase.
1709.2000 {1714.8000 1577.2000 2828.6000 154,0500 60.7100 60.4700 |o.0000 J1420.5000 1576.0000 1603.9000 1472.3000 [2634.8000 156.7000 60.6200 60.32!
2.1245 [2.0337 1,8937 1.8938 1.8079 ]1.8079 |1.8086 |o.0000 f2.2531 2.1959 21116 1.9788 1.9788 1.8989 1.6989 1.898.
I leso.s000 |728.2000 779.2000 779.2000 807.8000 [807.8000 |811.1000 10.6000 }652.4000 |679.6000 717.8000 767.2000 767.2000 794.8000 794.8000 799.5¢
lo.co4s 0.1022 0.1169 0.1169 [0.1307 ]0.1307 lo.1303 |0.c0c0 |o.ceg3 0.0940 0.1014 0.1152 0.1152 0.1270 [o.1270 0.126.
1.0622 1.5769 3.1217 3.1187 |5.1800 |5.1800 |s.1250 lo.cco0 Jo.7433 0.9768 1.4208 2.6855 2.6826 J4.3980 |a.3080 4.36
11,7160 14,6740 19,9730 19.9720 24.4580 24,4580 24.3670 0.0600 9.3890 11.2730 14.0720 18,9500 18.9480 22.8570 22.8570 22.72
0.0000 0.5076 0.6125 g 0.0141 0.0056 0.0055 0.0000 0.0000 0.0000 0,113 0.0000 0.coo0 0.0000 0.0600 0.0001
jo.os00 9.1600 11,0450 20.0450 |o.2539 0.1000 0.0989 lo.coo0 lo.00c0 0.0000 2.1875 Jo.cooo 0.c000 lo.co00 0.0000 0.000¢
[0.c000 1.4033 1.6727 [3.0363 0.0382 0.0151 0.0149 lo.co00 {0.0000 0.0000 0.3405 0.0000 0.0000 lo.oo00 0.0000 0.000¢
|0.co00 4.3070 4.3080 la.3080 4.3130 4.3130 4.3030 0.6000 0.0000 Jo.c000 Ja.3310 0.0000 0.0000 |o.00c0 0.0000 0.000¢
|0.6000 865.4000 996.7000 |ss6.2000 1003.3000 1003.3000 1003.3000 0.0000 0.0000 ]0.0000 969.8000 0.0000 0.0000 lo.00co l0.0000 0.000:
l0.0600 o.6505 |o.6322 Jo.6322 0.6189 0.6189 0.6206 0.0600 0.0060 {0.6000 0.6684 0.0000 0.0000 lo.coc0 fo.0000 0.000¢
_lo.oo00 lo.5107 |o.8445 ]0.6451 0.7897 0.7897 0.76$3 0.0000 0.0000 {0.0000 0.3600 lo.caco lo.0000 |o.cc00 Jo.co00 0.0¢0c
0.0000 Jes.2100 69.3500 59.3600 71.1500 71.1500 70.5400 0.0000 0.0000 0.0000 62.8400 0.0000 0.0000 0.0000 0.0000 0.c00¢
105.7000 99.8000 23,0000 148.8200 7.3430 2.8930 [2.8330 0.0000 88.0600 " 92.2400 88.0400 72.5000 130.5200 7.1090 2.7500 2.750¢
7818.0000 8289.0000 8153.0000 14610,0000 8245000 [325.0000 |325.0000 Jo.coco |6141.0000 7091.6000 7628.6000 7483.0000 13380.0000 825.0000 319.2000 319.2¢
1709.2000 1716.2000 15789000 2829.7000 154.1300 60.7300 60.4800 |o.co00 1420.9000 1575.0000 1604.2000 1472.3000 2634.8000 156.7000 60.6200 60.34¢
-2529.5000 -2435.8000 -2309.6000 -2310.00600 -2207.8000 -2207.8000 -2202.5000 {0.0000 -2550.8600 -2453.4000 -2350.8000 -2229.0000 -2229.3000 -2157.6000 -2157.6000 -2182.
2.1245 2.0362 1.8970 1.8969 18087 1.8087 1.8093 lo.0000 j2.2531 2.1959 2.1123 1.9769 1.9788 1.8989 1.8989 1,8987
_{680.5000 [729.1000 779.5060 779.4000 807.8000 807.9000 811.1000 Jo.oo00 Jes2.4000 [879.6000 717.8000 767.2000 767.2000 794.8000 794,8000 798.5¢
0.0945 lo.1623 0.1171 0.1171 10.1307 [0.1307 lo.1304 |0.0000 Jo.0893 lo.0940 0.1015 0.1152 0.1152 0.1270 0.1270 0.1267
1.0622 |1.5818 131338 13.1308 |5.1840 |5.1830 5.1250 {0.0000 J0.7433 0.9768 [1.4216 2.6855 2.6826 ]4.3980 4.3980 Ja.3610
11.7160 {o.c000 0.0000 0.0000 0.0000 0.0000 0.0000 0.6000 9.3830 11.2730 0.0000 18.9500 18.9480 22.8570 22.8570 22.724
0.7613 0.7613 {0.7613 lo.7618 0.0022 0.0022 0.0022 0.8277 fo.7547 0.7547 0.7547 0.7547 0.7550 0.0019 0.0019 0.0079
{0.0440 {0.0440 0.0440 lo.0a20 jo.c033 0.6033 |o.0033 lo.0460 0.0442 0.0442 lo.0sa2 [o.0442 0.0442 lo.0021 |o.o0z21 0.0021
lo.01s9 [o.0158 0.0159 }0.0159 Jo.o004 lo.cos4 Jo.0054 {0.0151 0.0161 0.0161 lo.ote1 lo.0161 0.0161 10.06053 0.6053 Jo.cosa
lo.c025 lo.c025 0.0025 [0.0025 lo.coa8 lo.coas ]0.0048 {0.0020 0.0025 lo.co2s 0.0025 lo.co2s 0.6025 [o.c027 0.0027 lo.0027
Jo.0038 {0.0038 0.0038 {o.c038 lo.o108 lo.0108 Jo.0105 lo.co2e lo.co30 Jo.003s 0.0039 Jo.co3s lo.0038 Jo.cose 0.0064 lo.oos4
[o.0010 lo.co10 0.0010 |0.0010 J0.0054 lo.00s4 Jo.0os4 {0.0005 [o.0010 0.0010 0.0010 0.0010 0.0010 l0.0038 0.0038 lo.003s
lo.go12 Jo.co12 lo.c012 [0.0012 lo.c033 10.0083 ]0.0083 |o.coce Jo.o013 0.0013 0.0013 0,0013 0.0013 [0.c06 0.0081 ]o.0081
|0.0014 lo.co14 0.0014 {0.0014 lo.0141 0.0141 J6.0141 lo.c003 Jo.co1s 0.0015 0.0015 0.0015 0.0014 [o.0125 lo.0o125 [0.0125
Jo.cco8 |o.0008 0.0008 |o.0008 lo.0091 0.0091 {0.0091 lo.0001 lo.co08 0.0008 0.0008 0.0008 0.0008 [o.0083 lo.cog3 [0.0092
lo.oes3 ~[o.ce83 0.0663 |o.cs63 lo.co15 0.0015 |o.0015 lo.0709 f0.0677 0.0677 0.0677 0.0677 0.0677 lo.0010 lo.go1o lo.cot0
lo.o188 jo.0188 0.0189 lo.os88 |o.co00 0.0000 [0.0000 lo.0206 0.0186 lo.0188 lo.o1g8 |o.0188 lo.o1ge 10.0000 0.0000 lo.coco
Jo.0o00 }0.0000 |o.c000 lo.ccco |o.c000 0.0000 lo.coco |o.co00 0.0000 lo.c060 0.0000 lo.c000 lo.coco [0.0000 0.0000 lo.coco
Jo.003s l0.0033 {0.0033 ]0.6033 |o.ovzs 0.0025 lo.0025 |o.0028 0.0065 lo.0085 0.0085 l0.0065 lo.oces [o.c001 0.0001 0.0001
{0.6060 |o.0060 }0.c050 |0.0080 o.0408 0.0408 {0.0408 lo.o028 Jo.0062 lo.o0s2 0.0062 Jo.0062 [0.0062 {0.0308 0.0306 0.0306
10.0051 fo.0061 10.0051 Jo.0061 Jo.6512 lo.os12 lo.0512 lo.c022 f0.0084 Jo.cos4 0.0064 {0.0064 [0.0083 lo.0417 0.0417 0.0417
[o.o0es [o.cue8 |o.0088 |o.c085 |0.0645 10.0645 Jo.0645 {0.0017 fo.c083 lo.oces |o.00se |o.coss |o.coe8 J0.0569 lo.oses 0.0569
[o.0075 l0.0075 Jo.0075 lo.c075 Jo.0822 lo.og22 lo.0822 lo.0014 0.0078 0.0078 lo.0078 Jo.0078 lo.co78 lo.o778 lo.o778 l0.0778
{0.0088 {0.0086 l0.c086 | lo.1017 lo.1017 lo.a07 Jo.0011 0,000 0.0030 l0.0030 jo.cos0 0.0085 0.1019 lo.1018 0.1019
|o.0033 j0.0691 fo.0091 Jo.oca1 [0.1132 lo.1132 {0.1132 Jo.0007 0.0034 0.0094 |0.0094 10,0094 0.0094 0.1186 lo.1186 0.1186
10.0088 ]o.cos8 Jo.co68 [0.0088 lo.ca7e 10.0876 Jo.0875 ]o.co0s 10.0070 |0.co70 |0.0070 {0.0070 0.0070 0.0945 |0.0845 0.0945
_ogos7 [0.0047 jo.0047 |0.0047 lo.0614 10.0614 locsia lo.cc0t lo.0048 10.0048 lo.0nas 106028 N NAR YT  PYYTTY ——



et ML.8200 31.8200 1.7800 97.6600 97.6600 |or.6600 24,1620 32.0500 l32.0500 32.0500 32.0508 - 32,020 103.2600 103.2600 10:
255.2100 155.3000 J48.7200 48.6500 798.7000 798.7000 £01.5000 1.2385 3955660 2 |232.7a00 140.5500 44,3300 44,3200 1¥93.2000 % [793.2000 791
-30724.6000 307570000 - 7 [:30724.0080 -55250.0000 -542.8000 -206.8900 -206.4100 -26251.6000 <30706.0000 -30706.0000 -30706.0000 -30706.0000 -55220.0000 :519.6600 -200.8200 -3¢
0.0000 0.0000 0.0000 0.0000 a.6350 4.6350 4.5880 0.0108 0.0000 0.0600 0.0000 0.0000 0.0000 4.3830 4.3830 4.
750.5000 755.8000 796.8000 1434,6000 0.0000 0.0000 0.00C0 885.0000 830.4000 786.0000 786.8000 820.4000 1477.0000 0.0000 0.0000 0.5
18522.0000 18515.0000 19255,0000 34660.0000 0.0000 0.0000 Jo.0000 |21383.0000 J2<84.0000 21250.0000 20097.0600 |20884.0c00 37230.0000 0.0000 0.coco Jo.c:
14882.0000 26109.0000 49330.0000 160560.0000 0.0000 0.0000 Jo.coco {2606200.0000 13254.0000 17088.0000 29693,0000 994200000 178910.0000 0.0600 0.0000 |o.0
425800,0000 ]428300.0000 |a52200.0000 8141000000 0.0600 0.0000 jo.0000 |502200.0000 4712000000 [445000.0000 4465000600 465600.0000 838200.0000 0.0000 0.0000 lo.ci
26.0130 24.5030 [24.1640 [2a.1620 37.1800 37,1800 0.0000 24.1620 |2s.4380 27.0370 25.5420 252110 J2s.2050 40.2100 40.2100 Jo.ci
3.0333 2.6476 |2.0382 |2.0383 1.5808 1.5506 0.6000 1.7503 f2.9537 2.9216 2.5632 2.0439 [2.0439 1,6418 1.6418 [o.0¢
198.0300 107.0700 132.5200 |32.5200 1.9768 18768 0.6600 1.2386 [278.9700 {187.7200 102.1700 [31.a120 [31.4160 1.9850 1.9850 0.0(
0.0556 0.0416 |o.0314 Jo.0314 0.0187 0.0187 0.0000 0.0260 |o.0s87 [0.0550 0.0425 Jo.0331 [0.0331 0.0199 0.0198 0.0¢
[0.0231 l0.0165 0.0125 lo.o125 0.0089 0.0089 lo.0c00 0.0108 0.0327 lo.0229 0.0169 0.0131 lo.0131 0.0093 0.0093 0.0¢
lo.7076 0.7630 0.8878 0.8877 0.9844 0.9844 Jo.0000 0.8944 0.7386 0.7355 0.7878 0.9000 0.8959 0.9850 0.9850 0.0¢
1.8184 1.6673 1.3786 1.3788 1.1743 1.1743 0.0600 1.2516 1.6683 1.7068 1.5659 1.3374 1.3375 1.1531 1.1531 0.0(
178.0400 171.9200 130.1100 233.3000 8.4530 3.2220 3.2220 0.0000 98.9200 143,3200 141.3700 107.1100 191.9600 7.9160 3.0597 .05
10024.0000 11012.0000 10263.0000 18385.0000 836.5000 319,000 319.0000 0.0000 {5294.0000 8538.0000 9671.0000 9073.0600 16245,0000 826.3000 319.4000 318,
2595.1600 2610.0000 2150.8000 3854.0000 158.2800 60.3300 60.1200 jo.c000 J1471.6000 [2232.4000 |2297.5000 |1802.2000 3407.0000 157.3400 60.8100 60.5
Je.3329 J2.21a0 1.9803 1.8805 1.7348 1.7348 1.7358 lo.0000 |2.4516 J2.3948 [2.2658 |2.0385 2.0386 1.8117 1.8117 1.81
1583.1000 |635.5000 720.3000 720.1000 753.2000 798,2000 £01.0000 ]0.0000 {543.1000 |s77.4000 |s35.3000 |720.0000 |719.8000 7928000 752.8000 785.
lo.0a18 [0.0885 0.1047 0.1047 0.1301 0.1301 Jo.1287 [0.0000 [o.0769 [o.0810 [0.0879 0.1043 0.1043 0.1277 0.1277 0.12
0.4021 0.5854 1.2299 1.2270 J¢.5860 4.5960 Ja.5480 [0.0000 lo.3015 0.4085 {0.6195 1.3525 1,3497 4.3550 l4.a550 la.3s,
7.4850 10.0230 15,7280 15.7220 24.5820 24.5820 24.4380 0.0000 5.7830 7.3980 9.9750 15,8400 15.6350 23.6650 23,6650 23.5;
0.1084 0.9445 1.6912 3.0524 0.1431 0.0546 0.6545 0.00C0 0.6000 0.0110 1.0981 1.7527 3.1730 0.1042 0.0403 0.04(
1.9763 17.0510 30.5080 55.0600 [2.5790 0.9830 0.5825 lo.occo 10.0000 |o.1992 19.8170 31.6070 57,2200 1,8771 0.7255 lo.72¢
0.3045 [2.6075 4.5850 8.2920 0.3808 0.1451 0.1451 {0.0000 [o.0000 lo.0312 3.0769 4.8340 la.7520 0.2815 0.1088 0.10¢
4.3050 la.3040 4.3050 4.3050 4.3210 4.3210 4.3170 [0.c000 |o.c000 [4.3300 4.3250 4.3150 [4.3150 4.3130 4.2130 4.30¢
79,7000 |sa7.1000 1002.4000 1002.4000 1022.4000 1022.4000 1022.4600 |0.co00 fo.0000 |965.1000 972.2000 987.0000 Jes7.co00 1006.6000 1006.6000 1006,

: lo.6s95 |o.6479 0.6227 0.6227 0.5776 0.577¢ 0.5799 {0.0000 ]o.oco0 Jo.6738 10.6655 |0.6468 l0.6467 0.6125 0.6125 0.614
|0.4350 0.5283 0.7445 0.7454 15118 1.5118 1,4552 Jo.co00 Jo.0oco [0.3298 [0.3938 lo.s152 lo.5156 0.8703 0.8703 0.845

64.3200 66.5800 70.6000 70.8100 75,5700 75.5700 75.3500 0.0000 0.0600 60.9100 63.1600 67.1100 67.1200 71.9200 71.9200 71.7¢
178.1500 172.8600 131.8000 238.3500 8.5980 3.2770 2.2770 0.0000" 98.9200 143.3300 142.4700 108.3700 ° 195.1360 8.0200 3.1000 3.100
10025.0000 11029.0000 10293.0000 118440.0000 839.5000 [320.0000 320.0000 Jo.0c00 5294,0000 8535.6000 9691.0000 9104.0000 16302.0000 828.2000 320.1600 320.1.
2595.4000 2612.6000 2155.4000 3862.0000 158.6600 60.4800 60.2700 {0.0000 1471.6000 |2232.4000 2301.0000 1807.0000 3416.0000 157.6200 60.9200 60.68
|-2820.3000 |-2674.8000 -2478.7000 -2475.5000 -2327.5000 -2327.5000 -2322.2000 |0.0000 -2857.4000 |-2710.1000 -2566.8000 -2367.8000 -2388.7000 -2258.4000 -2258.4000 -2253
|2.3433 |2.2172 1.9872 1.9874 1.7428 1.7428 1.7438 [0.0000 2.4616 |2.3948 2.2700 2.0464 2.0466 1.8173 1.8173 1.8171
1583.1000 [637.3000 720.2000 720.7000 7987000 798.7000 801.5000 }o.0000 [s43.1600 |577.4000 |635.8000 720.7000 7205000 793.2000 793.2000 796.3(
{0.0818 |o.0886 0.1650 0.1050 0.1305 0.1305 0.1301 10.0000 10.0769 {0.0810 |o.cas1 0.1047 0.1047 0.1280 0.1280 0.127¢
[0.4022 lo.sa75 [1.2384 J1.2385 4.6350 4.6350 4.5880 0.0000 Jo.2ms 0.4086 |o.6225 1.3849 1.3622 {4.3830 4.3830 4.344;
0.0000 0.0000 0.0000 0.0000 0.0000 0.6000 0.0000 0.0000 5.7830 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.000¢
0.5677 0.5677 0.56 0.5680 0.0014 0.0014 0.0014 0.6436 0.5563 0.5563 0.5563 0.5563 0.5567 0.0010 0.0010 0.001¢
0.1173 [0.1173 [o.1173 [0.1173 lo.coa3 0.0093 0.0053 l0.1245 [o.1187 0.1187 0.1187 0.1187 0.1187 0.0053 0.0053 10.0053
[o.c884 jo.0884 lo.cse4 Jo.cssa lo.0608 0.0608 |o.0608 [o.0776 Jo.0ss9 [0.0889 0.0889 l0.0889 |0.0888 lo.0324 lo.0324 }0.0324
|0.0120 Jo.0120 l0.0120 {0.0120 |o.0264 0.0264 [0.0264 {o.0085 fo.0124 [o.0124 l0.0124 [o.0124 lo.0124 [0.0154 J0.0184 lo.015¢

~ [o.0168 lo.0168 lo.0168 Jo.0158 lo.s38 0.0538 Jo.os38 lo.0103 lo.o175 {0.0175 lo.o175 J0.0175 {0.0175 lo.0338 l0.0336 lo.0336
___Jo.o027 {0.0027 |o.6027 {0.0027 lo.0153 [0.0153 [0.0153 [0.0011 j0.0028 lo.0028 |e.co28 |o.0028 |o.coz23 [oon17 lo.0117 lo.0117
Jo.0026 jo.0026 j0.c026 Jo.co26 l0.0169 lo.o168 jo.0169 |0.0c08 [o.0027 lo.co27 0.0027 lo.co27 l0.0027 lo.0138 0.0133 {0.0138
l0.0008 |0.0008 |o.co08 |0.c008 lo.0068 0.0068 |0.0068 ]0.0001 10.0008 |o.00gs 0.0009 |0.0008 |o.c008 10.0068 0.0068 lo.c065
10.0002 l0.6002 ]0.o002 |0.0002 [o.c017 0.0017 [0.0017 {o.0000 [0.0002 lo.c002 0.0002 |o.co02 l0.0002 j0.0019 0.0018 [0.0019
lo.o797 [0.0797 lo.0797 |o.0787 lo.c017 0.0017 lo.c017 lo.0a83 lo.0819 [o.0819 0.0819 lo.0819 [0.0820 Jo.c011 0.0011 |o.c011
fo.0268 lo.0266 |o.02e8 Jo.0zs7 }0.0000 10.0000 |0.c000 [0.0309 [o.0254 lo.0254 {0.0254 [0.0254 Jo.0254 lo.0000 0.0000 lo.0000
~ |o.coo0 Jo.oo00 {0.0000 ]0.6000 |0.0000 0.0000 Jo.0cco lo.0c00 |0.c000 [0.cc00 lo.0000 lo.cco0 {0.0000 |0.co00 lo.0000 Jo.c000
__Jo.ooss |o.c03s [o.co3s Jo.00ss |0.0188 j0.0168 lo.0168 lo.co18 10.069 lo.cos9 [0.0069 |0.0068 0.0069 lo.0135 10.0135 lo.0135
|o.cos8 Jo.co68 | |0.0088 |o.0249 lo.0449 Jo.od4s |0.0022 Jo.0071 {0.0071 Jo.0071 Jo.co71 0.0070 l0.037¢ |0.0376 10.0376
{o.0088 [0.0088 |o.c088 lo.oos8 [0.0530 [o.0530 [0.0530 ]o.0016 fo.0072 [o.0072 |o.0072 |o.0072 0.0071 |0.0487 |o.0487 lo.0487
10.0073 |0.0973 {0.0073 |0.0073 |o.6830 [0.0830 }0.0830 {o.0012 10.c077 lo.0077 lo.co7? 10.0077 0.0078 [0.0627 |o.0627 |o.0627
. {0.0083 [o.0083 {0.0083 Jo.0083 [0.06767 |0.0767 |o.0767 lo.600s [0.0087 [o.0c87 [0.c087 [0.c087 lo.co87 |o.ca12 lo.0812 lo.cs12
| lo.coss lo.0gss [0.6085 jo.0094 {0.0913 [0.0913 lo.oa1a 10.0007 | ) lo.ooes lo.coss | |0.0098 Jo.1013 [0.1013 Jo.3013
__|o.0ces {0.0099 [0.c0s9 |o.o098 Jo.0s87 lo.osa7 l0.0s87 10.0005 10.0103 10.0103 [0.0103 [0.0103 lo.0103 10.1132 Jo.1132 lo.1132
' jo.oo7a lo.0074 [0.0074 10.6073 [0.0746 [0.07a8 |0.0748 [0.0002 [o.co78 [0.0076 Jo.c07e lo.co76 Jo.0076 {0.0873 |o.0873 [0.0873
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