Product Brochure

ATMES

Atmos Batch | - INTERNATIONAL

The most accurate batch-tracking tool on the market,
uniquely effective for long pipelines with large elevation
changes and prominent vapor pockets

With Atmos Batch, a pipeline operator knows for ¢ Real-time volume from main injection and to all
certain the location of the head and tail of every subsequent stations or points-of-interest
batch in a multiple product pipeline to swing « Works on bi-directional pipelines

valves with confidence at the time they arrive at

their destination. An accurate visual display reports
batch details and other valuable information to the
commercial department, helping to optimize sales

¢ Unaffected by changes in pipeline conditions
such as stoppage, restart, or flow reversal

e Calculates and tracks interface mixing between
products of different properties

revenues.
¢ Smart and automatic, batch-scheduled import
Features tool via OPC
¢ Real-time tracking of batch sizes and ¢ Smart and manual, batch-scheduled import tool
movements from their injection to partial or full via CSV or user interface
delivery e Controlled delivery of fungible products

‘Tail’ positions reported in distance and volume

. L e Real-time tracking of slack volume in regions
units from main inlet

with significant elevation changes
e Real-time Estimated Time of Arrival to all

subsequent stations or points-of-interest along
the route

e Comprehensive, intelligent reports for arrival,
custody, and inline content

¢ Real-time distance from main injection and to all
subsequent stations or points-of-interest

Oceandew Hammer Myanmar
Batch and Pig Tracking Systems Qverview
Brisco Aces Pipsline System M|

Nattingham Keystone
kPO

Kamar
Delivery ket

Haddonfield
5440 maI.T Dunby e 0 m3l J | 8090 m3l Debvery 1| B
— DIESEL ‘ ‘ ‘ ‘ |
T
Heystone
Bunby Delvery 1| e Delivery T
Iriecton 11 . SLACK VOLUME Iniection
ETKS: 140 m3
T KS-SU: 1190 m3
kPO el SU-BB 18 m3
8313 mal | 1| Profile 1| 640 m3f] 1| —TI
Clarefail
[GEEE o
Deiveit 1o Ambridge oty
Profi
SIM Watchdog 2374 8313 m3)] 1| il | ﬂ

BAT SERVERS REDUNDANCY

NOTTINGHAMBAT 01 NOTTINGHAMBAT 02 STOCKSEABAT 01 TR v ete. System overview display highlights
Ay e 704 1935 © NTGLDBATOl NTGLDBATO2 ( STSLDBATO Va|uab|e information
FCM Status ACTIVE READY READY



Why Atmos Batch is better?

It is relatively simple to track multiple batches in

a pipeline with no elevation changes and a fixed
internal diameter. However, it is far more complex to
track multiple batches in a pipeline with significant
elevation changes and different sizes in diameter.

When pipeline operational variables fall below the
liquid critical point, column separation occurs. This
phenomenon changes the liquid volume contained
within a pipeling, affecting the physical locations of
the batches and their ETAs at subsequent stations.
Draining or filling a pipeline has the same effect.

Atmos Batch calculates the volume contained
within a pipeline by tracking the volume injected
and using known properties, without additional
theoretical assumptions that add unnecessary
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Inline Batches  Processes |

complexity and uncertainties. This unique approach
assures a more accurate, reliable, and robust system.
Even when a batch has traveled over 1,000km (624
mi) through drastic elevation changes, the ETA has
proven to be accurate to within minutes.

Atmos Batch identifies batch injections from

many indicators, such as valve movement or other
instrumentation and process changes. The physical
volume of the pipeline and fluid velocity is used

to estimate batch time of arrival at subsequent
stations.

|Static-n Mame | State | Twpe | Actual Start Time | Actyal End Tirme | Actual Wolume | Actual Flow
Injection | 2017-12-31 23:16:27 2018-01-01 04:59:42 11414 m3 2005.00 maih
Batch general information Celivery | 2018-01-08 21:19:21 2018-01-09 03:03:56 11356 m3 0.00 m3ih

Inline Batches | Processes |

Route | Pipe Section | & (krm) 3

OHMP | MAYBERRY TO BLUEPDOL £93.17 262330

Batch estimated time of arrival, distance,

and volume to upcoming stations
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Route Station | Time till arrival | Arrival Date/Time | Distance from station (ken) | Walurne fram station (m3)
CHMP [BELUEPOOL 02:25:21 2016-01-1215:0446  [16.73 4685
OHMP | DUCKBURG 07:02:16 2018-01-1218:41:41 4884 13611
CHMP [KEYSTONE 1.00:07:08 2016-01-131246:33 | 124.23 A6E46
OHMP KEYSTOME P 1.00:07:08 2018-01-1312:46:33 12423 4646
_OHhP [KEYSTONE S IN. I 13 14:00: 120.79 49038
OHMP |KEYSTOME 5 DEL 207 45 12079 48038
OHMP' | KEYSTONE 5 1N : 2018-01- 45 [120.79 48035
OHMF |[KEYSTORE S 0UT 1012120 2018-01-1314:0045  [1208.78 49038
OHMP | SOLTH LAKE 1.08:59:21 2018-01-1319:38:46 18953 59933
OHMP | KANDOR 1155318 2016-01-14 04:32:43 231.63 7144
OHMP | SUNNYDALE 2.04:21:55 2018-01-1417:01:20 318.63 101274
OHMP [ WEST ERROLS 2.08.12.25 2016-01-14 215150 |352.73 110638
OHMP EAMARIN 2.14:21:11 2018-01-15 03:00:36 38883 120591
CHMP[K.AMARDEL 214:2111 2016-01-1503:00:36 | 386.8 120591
CHMP [KAMAR PS DEL 2142111 2018-01-1503.00:36 | 388.8: 120581
“OHMP [ KAMARINS 2.14:21:11 2016-01-1503:00:36 [ 3868 120591
OHMP [KAMAR OUT 214:21:11 2018-01-1603:00:36 | 388 8 120591
CHMP[HAVERPORT Mo Flow Mo Flow 43113 132356
OHMP | BEDROCK Mo Flow Mo Flowr ‘454 1 138724




Manual temperature/volume correction allows
the user to adjust the pipeline’s internal volume to

Pipe Section |5C | 8C |10C |12C | 15¢C e . .
T e e match specific ambient temperature conditions

004_CASTLEROCK_BD-005_HARRISCN_BD | 1401313975 | 13937 | 13893 | 13042 for seasonal changes, improving batch tracking

005_HARRIS ON_BD-006_MIBELHEIM_ED 12693 | 12563 | 12628 | 12594 | 12543 accuracy all year around.

006_WIBELHEIM_BD-007_WATERDEEP_ED | 12343| 1231012277 | 12243 | 12193

007_'WATERDEEP_BD-008_DUNBY BD 11553 11522 | 11491 | 11460 | 11413 Atmos Batch differentiates the start and end of

008_CUNBY_BD-D10_HILLYALLEY_BD 39289 | 39183 | 39076 | 38971 | 33811 . .

010_HILLYALLEY_ED-014_CUAHOG_ED 37154 | 33064 | 32974 | 32084 | 32750 batches from operating conditions such as, but not

014_QUAHOG_ED-022_RIVERDALE_ED E5542 | 5424 | B5307 | 65190 | 65013 limited to:

022 RIVERDALE_BD-023_ANGELGROWE BD' | 11858| 11836 | 11804 | 11772 | 11724

023_ ANGELGROVE_RD-024_UCRILLE_BD 10189 9308 | 10134 | 10106 | 10065 ¢ Valve movements and alignment

024_UCRILLE_BD-D25_BLUDHAYEN_ED 9344 | 101729293 |9268 | 3230

025 BLUDHAYEN_BO-026_FREEWICH BD | G530 |B613 | 6595 |ES577 | 6550 e Density readings from dedicated

026_FREEWICH_BO-027_MAYBERRY BD 9143 | 9117 | 9093 | 9068 | 9031 . .

027_MAYBERRY_BO-028_BLUEPCOL_BD 18226 18177 | 18127 | 18078 | 18004 Instrumentation

025 BLUEPCOL_BD-029_DUCKEURG_BD 5355 | 8931 |8907 |B354 | 3847 - . .

029 CUCKBURG_BO-030_KP_IN BD 33129 33040 | 32950 | 32860 | 32726 + Color dye recognition by dedicated Optical

030_KP_BD-031_K5_IN_BD 2403 | 2397 | 2390 | 2384 | 2374 Interface detectors and colorimeters

031_K5_OUT_BO-032_50UTHAKE_BD 1106311032 | 11003 | 10973 | 10928

032_SOUTHLAKE_BD-(133_KANDOR_ED 17423 | 17382 | 17436 | 17288 | 17217 e Manual inputs from the controller using the

033 _KANDOR_BD-036_SUNNYOALE_BD 28406 | 24340 | 24274 | 24208 | 24109 Atmos user interface

036_SUNNYDALE_BO-037 WESTERROLS BD | 9513 | 9493 | 9467 | 9441 | 9403

037_WESTERROLS_BD-038_KU_IN_BD 101712 10085 | 10057 | 10030 9389 « The operations team can access every report

038 _KU_OUT_BD-039_HAYERPORT 11938 11906 | 11874 | 11841 | 11753 .

039 HAVERPORT _ED-040_EEDROCK 473 |B4E0 | G443 |E425 |E399 needed to compare and review the progress

of current and past batches via the intuitive

reporting tool.

Temperature-volume correction table
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xplorer [} | OHMPRT | PIPE VOLUMES | BATCHLIST | COMMS | PIGLIST |
T = = ; AN N N Atmos BTS Inline Queue Report 2018-01-12 00-10-00.pdf - Adobe Reader =
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Ouenview -
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OHMP ROUTE ¥
OHMP STATIONS ¥
PSPL ROUTE ¥
ESPLSTATIONSIESS Route Batch Product Volume  Tail Dist Head Dist Tail Vol Head Vol Next Station ETA Distance Volume
INLINE QUEUES ¥ OHMP 1440 WHCB 2963 0.00 10.79 0 2963  CASTLEROCK 12 Jan 2018 05:34 3873 10754
OHMP 1430 TLCB 10026 10.79 46.91 2963 12989 CASTLE ROCK. 12 Jan 2018 00:31 261 728
BATCH = OHMP 1420 SLCB 10524 46.91 84.50 12989 23513 HARRISON 12 Jan 2018 02:15 14.90 4174
LIST; OHMP 1410 WHCB 6700 84.50 108.94 23513 30213 NIBELHEIM 12 Jan 2018 05:15 3824 10132
SPL | Atmos BTS Custody Report 2018-01-12 12-46-21,pdf - Adobe Reader
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37 AM InjectionEnd ~ NOTTINGHAM 1300 WHCB 9478 9481
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OHMP PTS Trend| 11 January 2018 10:16:06 AM  Delivery Start KAMAR 26060  CLGB 42PM Delivery End ~ HARTVAL 25780 1 cLCB 12989 12989
11 January 2018 10:50:01 AM  Delivery Start AMBRIDGE 259600  SLCB 42PM Injection End ~ KAMAR 25850 1 CLCB 11438 11438
PSPLLDS Trends| 11January 2018 120632 PM  Injection Start NOTTINGHAM 1420 SLCB 4TPM InjectonEnd ~ NOTTINGHAM 1320 BHCB 9391 9387
2 s KEYSTONE 20 GESK 81731 8174 39 16PM Delivery End  KAMAR 25970 CLCB 10330 10327

Atmos Batch Reports Atmos Batch Reports

ATMSS

INTERNATIONA



)

)

=

Batch tracking takes advantage of a real-time
transient model to optimize its accuracy as
operating conditions change. Atmos Batch can be
configured as a full model, or as an incompressible
model, depending on the industry, operation,

and fluid type. Atmos SIM’s unique Maximum
Likelihood State Estimator (MLSE) uses available
flow and pressure data to provide a highly-accurate
calculation of the hydraulics and composition of
products in a pipeline in real-time, while the Tuning
Assistant keeps the model as close to reality as
possible. Atmos Batch is a module of Atmos SIM
and uses the same schematic as the pipeline model,
Atmos SIM leak detection, and Atmos Pig.

Atmos Batch displays the batch lineup information
along with the corresponding maximum and lowest
allowable pressure and head pressure, calculated
pressure, dynamic head pressure, and elevation
concerning the pipeline distance profile.

The display coordinates the colors of the batches,
allowing the operators to distinguish the products
easily.

GA_PT1201 /
) g

GA_DEL_FE

GA_DEL_BD

GA_DEL_PE

OO ®

GEORGIA STATION
ist: 756.87
Bev: 123.74m

GA_

——& GA_DEL_MT2_1

{E) GA_INJ_FE
GA_INJ_BD
1

@ GA_INJ_PE

INJ_MT6_1
vy~

GA_DEL_MT1_] X XGA_INJ_WP2_1
i GA,INJ,MTSJ%) é)
©
|
‘GA_DEL_MT1X| ‘2@7[}EL7MT2HGA,INJ,MT5§| XGAJNLMTs GA_INJ_WP2
GA_IN_BD

>

i

O

<>
GA_VLV_01

oy
S

Station configuration engineered in At-

mos SIM

Fipeling Profile

‘ GAOUTBD  GAPLS

GA_PT1202

— Elevation [m] (m]  — Head (m] — Mah [m)
-
. WW
i s [— e
E g [T | ety
= M MWM ‘*L
o
=g R e T P T N = W aco bttt A NS NY
L — ey i B I N b i i T
5 N} -
e Ll w1 \r\rrm
T
0 200 400 600 800 1000
Cumnulative Distance (km)
an 40000.0 60000.0 120000.0 160000.0 200000.0 240000.0 2800000 320000.0 360000.0 400000.0
Cumulative Valume (m3)
[ R Hs MH WD B Hy QH RO B uc BH Fw  MB DG sL HD S0 WR KU HP ED
L 1 i 1 ! ! L ! ! i g 0 ! L L i 1 L i ! f §

T UhEEE MW DN R BN W BN ECEEE W

‘ 0 m3|x 0 m3|x o m_:‘ll‘ 2120 m3I| o m]lx 0 m_3l| 4098 mSlI
HOTTIMGHAM K PROD K ST4 DEL K 3TA INJ KAMAR DEL KAMAR PS DEL KAMAR INI BEDROCK
Color Batch D ProductID Volume im3)  Tail Position  Tail Yolume  Head Position  Head Yolume  First Node First Node ETaA FirstMode Distance  FirstMode Volume  Second Mode Second Node ETaA Second Node Distance Second Mode Valume 4

1300 WHCEB 5478 m3 32001 km 104873 m3 | 334 88 km 1143561 m3 QUAHOG 2018-01-13 00:26:41 34 61 k. 22052 m3 RIVERDALE 2018-01-1410:265:43 {141 81 km 87471 m3
1240 TLCE 10078 m3 334 89 km 114361 m3 | 360.70 km 124428 m3 QUAHOG 2018-01-1218:12:34 |18 80 km 11974 m3 RIVERDALE 2018-01-14 05:11:36 {126 10 km 77393 m3
1280 SLCe 10674 m3 350.70 km 124429 m3 | 36746 km 135103 m3 QUAHOG 2018-01-1213:39:52 | 2.04 k. 1300 m3 RIVERDALE 2018-01-1323:38:54 109,34 km 66719 m3
1270 WHCE 6710m3 367.46 km 135103 m3 | 377.97 km 141813 m3 RIVERDALE 2018-01-13 20:0945  |98.83 km 60009 m3 ANGEL GROVE 2018-01-14 02:18:31 14113 km 71840 m3
1260 CLCB 9207 m3 377.97 km 141813 m3  |392.38 km 151020 m3 RIVERDALE 2018-01-1315:2247  |84.42 km 50802 m3 ANGEL GROVE 2018-01-13 21:31:32 |126.72km 62633 m3
1250 BHCB 9246 m3 392,38 km 151020 m3  |406.86 km 160266 m3 RIVERDALE 2018-01-1310:34:36 | 69.94 km 41556 m3 ANGEL GROVE 2018-01-1316:43:21  |[112.24 km 53387 m3
1240 SPL 7793 m3 406,86 km 160266 m3 | 419.06 kmn 168059 m3 RIVERDALE 2018-01-13 06:31:42  |57.74 ke 337E3 m3 ANGEL GROVE 2018-01-1312:40:27  |100.04 km 45594 m3

WHCE 5400 m3 419.08 km 168053 m3  |433.77 km 177459 m3 RIVERDALE 2018-01-1301:38:43 4303 km 24363 m3 AMNGEL GROVE 2018-01-1307:47:28 |85 33 km 361094 m3

Hydraulic profile, and graphical and tabular,
display for batches in a long pipeline with

drastic elevation changes
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System outputs

Batch and product identifiers

Color-coordinated batch head and tail location
per product type by distance and volume

ETAs to subsequent stations and any
intermediate point, including points without
instrumentation

Arrival distance alarm
Arrival time alarm
Arrival volume alarm

Scheduled/upcoming batch injection/delivery
time alarm

Actual arrival alarm
Interface tracking and volume growth

Historical archiving and reporting of Actual Time
of Arrival for every batch

Arrival, custody, and inline reports in PDF, CSV,
and Excel format

Automatic generation of inline report in CSV
format for a specific time and location for
accounting purposes

ATM&SS
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Sensores utilizados

Flow meters at inlets and outlets of the pipeline

Flow totalizers at inlets and outlets of the
pipeline

Batch ID, and Product ID at injections and
deliveries. Typically associated with flow
instrumentation (Optional)

Pressure sensors (Optional)

Density meters, optical interface detectors, or
colorimeters (Optional)

Valve and pump status (Optional)

Ambient temperature sensors (Optional)

Data sources

SCADA, DCS, PLC, 0o RTU
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Atmos International (Atmos) provides
pipeline leak detection and simulation
technology to the oil, gas, water and
associated industries. The company
was founded in 1995 in the UK by the
inventor of the statistical pipeline

leak detection system — Atmos Pipe,

now one of a suite of leak and theft
detection solutions from Atmos. These
technologies are realized on hundreds
of pipelines in over 50 countries,

including major oil and gas companies
such as Shell, BP, ExxonMobil, and Total.
With associated offices in the USA,

China, Russia, Singapore and Costa
Rica, and local agents in 28 countries,
the multi-cultural and multilingual
team can provide adequate support all
over the world.

E commercial@atmosi.com
W atmosi.com

ATMOS/PBES/BATCH/04/19

ATM&SS

© 2019 Copyright Atmos International (Atmos). Todos los derechos reservados. Toda la informacion esta sujeta a cambios.

Contacte con un representante de Atmso para obtener la informaciéon mas actualizada.

INTERNATIONAL



