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About me

Name Role
Mohammad Ali Koteich IT Business Analyst

Goal of this presentation

Showcase how Erex can be used

BAESS
Page 2 June 7, 2017 Oslo



The Erex Eco-system

Two main web applications

EREX
EXCHAMGE
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Erex Exchange

ONCONONONENGO

Control Storage Validation Correction Allocation Distributio

Users who interact with the graphical user interface:
* Infrastructure managers who have the responsibility of validating and
distributing metered data

* Traction unit administrators can retrieve data for their fraction units,
and delegate data access to applicable train operators.

e Eress administration
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Control of input files
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Control of input files

Control

UTLTS-
FHOm JMe C3N NDT DO Qreater Man & 6qual 1o ena Ime
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|| — ; EREX
DCS EXCHANGE

Control of input files

Control ge Validation ~ Correc tion Allocation Distributio
10/052017 UTILTS From time can not be greater than or equal to end time Sl
P REJECTED B . E30_20170510180232737_1185002003_708000320
8: “alidation (DTh+324) 8637 edi

Message Log Details
£r] Download file

Reimport | Go to Entities

Internal benefit:
User has the possibility to correct data and re-import, such that the
metered data can be used.

External Benefit:
User can inform upstream systems of data quality issues
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Validation and Correction

alidation Correctiop

Event Monitor .

Speed excended, suczesshuly rierpolated
(SEOGIENon Aot movement
COnunmpbon sihout movemse!

Speed butno

Messang bocabon and quantity walus
Iovement wihout consumption

Speea =ngle recoid

ke Getacted

Mezing guantey value

Poer has Sxeedsd maumum e
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Validation and Correction

Checks for violations

in:

Physical laws
Configured limits
Missing data

!

Control
1

| =] EREX
DCS EXCHANGE

€D ()

Allocation Distribution

=]
- | = —
=]
Storage alidation Correctiop

~

Event Monitor °
ConsumpfionPoint 12017
Speed exceeded, successfully interpolated 2017
Generation without movement 3052
Consumption without movement 3699
Speed exceeded, but no interpolation possible within set imerange 245 |
Missing location and quantity value 164
IMovement without consurmption 120
Speed exceeded, single record corrected 6
Hole detected 1194
Missing quantity value 340
Power has exceeded maximum limit 1180

Exchange will attempt to correct data, and nofify the operator.
Operator is given the chance to correct data that Exchange is unable
to correct and re-send corrections.
Location values that are unable to be corrected, and that are outside
of any configured settlement area will not be forwarded anywhere.
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= EREX
DCS EXCHANGE

Validation and Correction L

-

Control Storage alidation Correctiop Allocation Distribution
1
R Time Value Latitude Longitude Latitude Longitude
3 NRI00 ( ne Ba04 12 620648 BHG2071 - Bo2
Speed exceeded, but no interpolation e o SRfRpa Sy : ‘ ‘l
2 o 2 " 19/0" 0 62971 56 00347 204
possible within set timerange " o N %
09052017 21:65 0 60347 56566 1201272
Process: valldation 0oMmE/2017 22 o 65 BE5A73 55 56261 12 07585
Event registarad: 10/05/2017 D302 00052017 22:06 0.007 55 56261 13 55 56261 12 07585
3 /2 22
Dot Rtarts ST 09K5/2017 22:10 0.024 5583157 5583157 14.25695
Data end: 00/06/2017 22:15 0052017 2216 0.03% 5583157 14 25606 56 83157 14 25606
e serles type: Corracted train Smin ey "‘”' . iR PGt P P
: S 2017 22:2 ] 25005
mivsvel oL O06/2017 22,25 0004 55 A2167 14 256868 66 03167
D: ) )04 /i 14 1657
09052017 22 A a7 65,8315 4 25606 583157
Data description: active consumption (MWhH), E3D o Ra e M 4
O/O8/2017 22.38 noa? ae.67Te0s 13.148500 He.67906
Cu t varsion
Start time Value Lat Lon Lat Lon
09/05/2017 22110 D024 | %%.83187 | 1420808 | |%5883157 | 14 248808
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— ; EREX
DCS EXCHANGE
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Control Storage Validation Correction Allocation Distribution
'
1

A

Railway Energy Data Flow

BE fo) \[e] fo) SE fo)
EREX EREX EREX Correct invoice
SETTLEMENT SETTLEMENT SETTLEMENT Statistics

Fl fo) DK fo)
EREX EREX EREX
SETTLEMENT SETTLEMENT SETTLEMENT

Reports

—

> EXCHANGE

Infrastructure Train

EREX
SETTLEMENT manager operator

|
|
|
|
L
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|
|
|

SETTLEMENT SETTLEMENT SETTLEMENT
SYSTEM SYSTEM SYSTEM
L e e e e e e e e e e e e e e e e e e == 4
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Erex Settlement

RN / o Costs
{} Hedging
\ - w

o Taxes and VAT

Non-metered traction units Tariffs

\Q
&0

Parked rolling stock

Other consumption

WV

Correct invoice
Statistics
Reports
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Input- Train run data control
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Input- Train run data control

Train run
dats

.33

24/05/2017 24/05/2017 Reported 2036 REJECTED because departure location = arrival location in a section. OCP 42
10:17 16:47 distance id: 429985

24/05/2017 24/05/2017 : REJECTED because departure location = arrival location in a section. OCP

10:117 16:47 Reported weight 2036 4 420085 42

25/02/2017 14:31  25/02/2017 15:45 Reported distance 1943 REJECTED because train run railway undertaking is unknown: 3173 4
25/02/2017 14:31  25/02/2017 15:45 Reported weight 1943 REJECTED because train run railway undertaking is unknown: 3173 4

- -

04/0122017 04/012017 Reported : L ) )
03:22 0649 tEsEr 2301 REJECTED because traction unit is not registered in Erex

04/0122017 04/012017 Reported : L ) )
03:22 0649 weight 2301 REJECTED because traction unit is not registered in Erex
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Evant Monitor .

Event Monitor e

TmsTrain

Incomplete metered timeseries removed
Payload and metered locations did not match
Payload and metered energy did not match

Partial metered not used

Non measured location data ignored

TrainMeteringPoint

&-¢-

Train run
dots

626977




Input- Energy prices

Electricity

Time range for EISpot price

From: Calculated date:
Time Range ®[ ovovzorr | pius [ 30 | days [ auouzonr

Start time End time Created on

01/01/2017 00:00 01/01/2017 01:00 . 11/01/2017 16:31
01/01/2017 01:00 01/01/2017 02:00 . 1140172017 16:31
01/01/2017 02:00 01/01/2017 02:00 { 11/01/2017 16:31
01/01/2017 03:00 01/01/2017 04:00 . 1140172017 16:31
01/01/2017 04:00 01/01/2017 05:00 . 11/01/2017 16:31
01/01/2017 05:00 01/01/2017 06:00 X 1140172017 16:31
01/01/2017 06:00 01/01/2017 O7:00 { 11/01/2017 16:31
01/01/2017 07:00 01/01/2017 D8:00 X 1140172017 16:31
01/01/2017 0&:00 01/01/2017 08:00 . 11/01/2017 16:31
01/01/2017 09:00 01/01/2017 10:00 . 110172017 16:31
01/01/2017 10:00 01/01/2017 11:00 . 1140172017 16:31
01/01/2017 11:00 01/01/2017 12:00 K 11/01/2017 16:31
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Output- Analysis

port Analysis

Correct invoic

Statistics
Reports

» Combine resulta Jusieaton of trae rune

Combine result search

Feoud
.

Infrastructure

2017 Mamn v manager

Tene Range
Praw T

avgnyT %0 10450 T a0 00

Tran
}

Cuntomm @ 5ce o Tren Type & see o Temesom uniin ] helested

3

|
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vi v
Train runs where metered data was rejected (309)
'Belect all
Train no. [reported value) Start time - End time Process time User Ewvent
& 4p27 30/03/2017 10:24 - 3000372017 12:10 04042017 18:40 system Payload and metered energy did not match o
= N . a
Train runs with no metered data received (65)
H Useleet all
! Train no. [reported value) Start time - End time Process time User
= 42878 10/03/2017 08:58 - 10/03/2017 10:29 T/04/2017 09:48 olel
" Train runs with estimated result (103581)
]
Train no. (reported value) Start time - End time Process time User
54201 31/03/2017 16:44 - 31/03/2017 20:36 06/04/2017 08:38 system
1ERns n4innna— nn cE  ndnninnd— o0 oo fosnuana s 4o o N
s Train runs with metered data used (1247)
A
Train no. (reported value) Start time - End time Process time User
47527 31/03/2017 05:31 - 31/03/2017 0&8:11 06/04/2017 08:37 zystam
47544 31/03/2017 19:06 - 31/03/2017 22:34 08/04/2017 08:37 system
48558 31/03/2017 21:10 - 31/03/2017 23:51 06/04/2017 08:37 zystam
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Output- Reports / Settlement

Correct invoic
Statistics
Reports

> (9 )

Infrastructure
manager

Report type

) Energy 1 Minute Values (CSV)

) Energy 1 Minute Values (XLSX)

' Mass and distance Report (Settlement

Sepenriency) Customer [saict al Railway Undertaking | seiect a1

') Mass and distance Report (without settiement eE— W—=—i:-1
dependency) i - :
| Settlement Correction Rept !
®) Settlement Report |
\_ Train Run Report (Settlement dependency) '

 Myemai v |

—
| order report
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Output- Reports / Settlement /
Invoice specification

Railway unde

Settled amount total (Euro
Settied amount details (Eu

Off Peak

Commaodity

Gnd cost

Totad

Total (all time periods)

Fakturaspesifikasjon for
For energileveranse i april 2017

Fabturatype: Ayregnng
Avregringadato: 24052017

( )\ Correct invoice
£ Statistics
Reports

@ L

Infrastructure
manager

Settlement deta

Off Peak
Paykoad (Milion TonneKm
Consumption (GWh)
Corrected consumplion (i
Energy per TonneXm (
Cost (Thousand Ewro)
Energy unit price (Eurg/
TonneKm unt price (Euwr

Total (all time periods)
Payload (Mihon TonneKm
Consumption (GWh)
Corrected consumption {
Energy per TonneKm (
Cost {Thousand Eura)
Energy unt price (Euro/
TonneKm un price (Euro

Kostnader krafehandel Pris Vohm Kostrader
Kostnader innbjopt elektrsh enargl
Elaktrok emerp levert ol forbrukaponit 33,4500 MWh =
Eladtrak energ thtabelevert fra forbndcpenia 25450 My
Netto slekarick snergs levert forbrakapunks 267 80 NOX MY 20050 MY 859786 NOK
Andre kostnader relatert td bl ~ % " " x %
<?xml version="1.0" encoding="UTF-8"?>
Admmctrapmbonnide it _ - ABWOrder xmins:xsi="http:/ /www.w3.0rg/2001/XMLSchema-instance” xsi:noNamespaceSchemalocation
Opprieneliesgaranser - <Order>
Totale hostmader krafthandel — —
.
Kosenader neee e
Owéormeng- og overlornptap 5
Andre kostnader relatert t3 ny »
Advwncts pemibostrude nett -
Netrdeie ehsterre nett A d
: B g—, W e e . e
otabe hostrader aett -
Opprummering — - -
Totsle snerphomtnader kbl
o — " — " -
| ——
A betale (+) ) Td gode ()
Marverduvgh .00 %) - -

A butale (%) 1 Ti gode () |

- —
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Erex- Interesting findings
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By using data supplied from energy-meters, one train operator
was able to uncover a production error in a series of traction
units. This error was causing the units fo consume a lot more
energy than what was anticipated.

Increased awareness of the energy consumption caused train
operators in Norway to use doors that close automatically
during stabling. These doors used to be left open unfil the next
departure.

A considerable amount of errors is uncovered by Erex in Train
run data every month.

Metered data relayed by the system is used by external
systems for energy efficiency purposes.
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Thank you for your attention
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