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FOREWORD

Thts amerdment has been prepared oy IEC technical commit-2e 57 Pawer sysiem gantol
and apzosiaietd commlricalions.

Tla ext af thls amandmant iz baged on the following docur-enis:

Einguiry Shaf REapa= ch welng ]

STeaaR ETWETEIRG, EPISTEANRD |

Full intor-alion on tha voling Tor the approve” of thi2 amerdment can be “ounc in lbe repart
ah voting indicatad i~ the above table,

Trka srmmitlae has dasided that the corente of the base pablicsiion and ity amerndments will
remzin unchangse ursil 20932, At 1his date, the pulilicalion will ba

«  recopfrmed:

Witk drawn;

»  replaced by a revised edilian, or
»  amended.

Fagz 4
0.1 Reference documents
Add the following reférdice fo HReg IS

IRCHIZE 1AREA, (nformating fechaoiagy — Ooen-cdi feferenso modal

Page 33
Add e fallowing new aanax £

Annex E

Use af Internet technologies

E1 Technological advancement

Tha raper gives an overview of market moce s at the time ot writing snd possible oM mu-
rication palfoune sased on UREDIFACT mrecsases of Imarmet echnclogies as 47 KL aver
HTT>. Whargas SDIFACT messsoos wera wdaly wsed jag in the Edie System af
Szandingvia and new alen in some ooher European countries erd alzewhara), g Inlamat
soprosch al lwe dime of weeing had the iawback 1hal oo siancadized messages in S THML
ywore available [eading to proprietory sclutions. Also security of Lhe Intamel was an lssla.

i1 1he meantma hHe Inlemel _arguage Definizon Stancarce XML (eXtersible Markup
Larguags: wes defires by W3EC as g subsel of 3GML [Slandard Goneralised Markup _an-
quaqe). With XML applications can share data wsing & Schema as 070 (Documenl Type
Dirfinitiant of X20 WL Beheraa Definition) which aefires the grammar, One of ke
aysmanding fealures of XML is thal vala var be ghvan g naire tag which makes il easier b
rep data co datd bases. Whoreas the main purpoee of XKL is daia rensmlssion Datwwessn
apolizabiare ard dzta bases she canteni can also easily be wisudlized with an Inter-e1
Browser usirg Co5 (Cescaded Siyle Sheeis! or XELT [Extensible Styteshes Lenglage
tor Trangrermation tngathar with G35
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N EDIFACT wed XKL are rot compaling eobulions and can ke combined in owhal | noaw
catlad "Wabk-EGI". Alraady ragiopal new iniiaives are taker o define their own XMLEDI
solwlions, Many XML arckatec:iras have besr proocsed, 3o far none of thesc bz oa ghobal
Slandard and ey uorisete agairat each ocher The mas! gromigirg architecture agema to be
ghpML [electoniz business XML) supperted by IIMIZEFACT (The Uniled Malions Centre for
Trade and Electroiic Bus.ness] which 15 intended to beczme an [ntarnananel Standard. This
arctilaclurg can by combined with EDIFACT messages mapped 1o XML, The mappirg is
alrescy done by Commersehal, ZMLEDE Sronp Brd ARSI ASC X122 Woeking Srauz and will
b soan svailamle in the Inczrner Altarhative vy, e caontens of ZRIFAST mesaages i5 Fo-
anpinearsd using ko alled Sore components frem a futire and hopefully standgardized global
a-nusiness XML wocabllary vacer the auspices of AMCEFACT.

Busirgss processes can be modallas with the meta larguege UM {Unilied  hodeling
Language of Open Managament SGraup [OMAG)). Figure E1 shows Lhe nrodelling with UL
and ke prodeclion of Kki_ Sclhemasz wilh the XM [KML Mata sterchange) of OWG.

BAC=: Mmw Dbjact Faedlily al Dk

FAE rrodo Uk Linfiad kodaling 1 a=qoame of DG
Wkl XML Ml Inge-crnga of OkG
WO WML Srhrems: Gohilnen ol W3
hstance of AL Esbenie @ @ MErkUp [BRgL-20 o WS

E

LIfdL Bt inrizadie

Inezg o of
F,/: Kbl g Trwal

[ umi grhemna | dutgd b X6, KML Selrna
(E waray Yzrka Mg {3TD. X3C; .
ricat Moy

|l Yelidalcd by

[ — aammmnealymane R

nlann e of Enengy Trarshaed ly X . ::':-'_\'-"__:__QW-'.“_!'F'{*'_[ R
Rerket Myds | R (=~ | BRI

Figure E.1 - UML -Modelling and XL Schema

Flactronic: businass with XML-messages is eatimstad to hgve the polentiz! 1o becoma d g
glahai market wilkin ke ek, copia of years if 2 gingle global Intematicnal 3ardard can be
auzcesafully implemonted  Given che poszelial of XKL b will 25 wise to base lhe
rommunication af  electrizily  marketz cn the coming XKL stardarc Architecture  of
UMCEFACT. Triz milaws vendors io offer producls across different mar<ets with iawer cost.
LUsing panaral usca platforms Ras also adveniduss ragartiag impamentation, test and fulure
development ir tha meanrlire, besices ECAFACT, slso ron-smandard XML solulichs are
posslkly whick may migrate in the future o the Sikndard Archilecore.

E.2 CGeneric e-buzainess archilecture

The techmical Standard Archilectus of e-business based on XM o shou d follow the “Dpanead
referenca madel” (SQFCT 14EH?) and -he s-busmass semantic of the UN/CEFACT b
{Jdrified ¥eooeling  Melhodologyy, Doasusnent WO83. where appticzbie. The coqtent end
structure of existing EDIFACT mastagss aiready Lsed for the clectricily marzel should be
taken irte azeaunl. Wherezs SDIFALT i mors intendec tar large Business, the futare X0
communicalion architecture shovld ba seg zhle and aizo affardasle for small businas:.
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Figura .2 below shows the Gpen-edi ervirpnment accorcing to IS3IEC “ 4662

Crrmpaly wiin

. —
BLziness saperla of E—
bsiness trarsackions Cove-ad v
&
b tetrelaed
— v
Witwod 5'
=} a5 Cwngis st
r———
Ir hermiabivn teshnalogy _—
el aspote of business Covered by
b bz rseclions

Figurs E.2 - Open-&di environment

Fundamentai ta standardizetion iz the notion of genpurie Open-adi standards. Business
Operatiosal View [BOV! laagLages. tools 8rd metheds, “uvnclional Servlce View [FEV) used
by all industries and seclers and sagtara! Ope-edi standards [BOV Open-adi mdodzls with
oontanls and processes of the businese treasactivns] o “ecillace the re-pse of Open-edi
components. The sama is frue For che de-couping of BOY and FEY @ ellow e use o the
szane BOV above svoiving new or other =5V rzlaled tachnoiogies.

Frésuppastian Ber £-busincse and sransactions in dereguialed slecthicity markels are
harmanized markes rves that meay span & colrTy or even a8 whole regian cons sting of many
counlriss  Ba inzumplete list ey inclide the legal and requlatory frameswom. 'egal and
sac ity aspects of e-burglrass. technlzal market rules (retwork acoess, balance managamert,
schedule management, conpeslisn managameni). Wentifization schema of marke: participarts
and g-business objecls, mwtering rules (service and access to rataring wvalues) grid rules
ipperalicn). disiriowicn rules (opersiiort, lead profiles {synihetic and aralytica';. The model
Fas 1o zamply witk these rules ane muel include All mA*ke: prarticipants and transoctions 1o
skl semnlses commumicaue-. The 30N Incwudes all applicatichs o Taning owet supply 1o
halanc rg generation and cansumption and billing. Congestlon managemerd ang anclary
gervices are chosely rzigled to the prOCRES DLt May LSE at 'east the arme FEY pattormrs,

Secause market reles of tegions may d.far bem aach other elso the BQYs may be cifferant
but may als¢ nelude gencric nod=sls and Tessages.

The s-husinazs stardard framewsrk ehX3 that can be uzern for alectnclty markets is more
than just an exchangz format for dala and may incluce (references B.& N ta the Dpar-adi
reforchze maocl are grecn in bracke:s):

a* @ etendard mecharism far dascribing a Busvess Precess and its associated informatior

moadel {1B.2 21;

b: @ machanism for ~egiztering and storing Suesiness Pocess and information Wets fodals
50 thay cat be shared a4d reused (B.2.5)

¢l discovery of imlcrmatinn ahoul sach particigent including:
= the Business Frocasses they suppdr,
n  the Busness Senace Iolerlaces they offer in suppont of the Busitass Procoos,
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ey
|

*  tha Businzss Messzages that are waxchanjed bebween their respaclive Hisinessa
Sarvice filsmacas,

+ the techriral configuratior of the supported transport, seoutlty a1d encoding protacals;

4y a mecbanise. for rogisle-ing the ebove-mentionec intormation sc that it may be ¢ stoveed
and retievad (.52, B AR

&) a moechanizm for desceibing the ereculion of a mulvally agreéed Lpon busnezs
amangemer: whick can be derived rom infermaticn provided by sach parbcipant from
iten o] above;

i acendars 2ec businzss Maaraging Service framework Ihal erables inleroperable, secare
and redghle exchenge oo Massages botvween o-buainess Fartners (8,31, B 320

i) a standardized business Tranaport Services fremework (as SWMTRE, FTE, PTTF, ... over
ToRAP) B.A2Y,

hy @ standardized sacurity framewsrk For lnoeorly, Signatira, Sothentizaton, confider tality
il alhizalion thal can be appl od using customired profiles (B.4)

i1 & mechanism for ponfigurelinn of Ihe -aupective Mossaping Servizes 12 engagz in the
ag eed upon Busitees Process h accordance with the eonstraints defined ir the business
Hn'angemer‘.;

1 a ~lgration peth from the ECIFACT envirerment and messages iz e XML arch lactura {B.§).

For pant 1 the use of tne grephisal meta inodelling lengeage WAL (Unifiec Afoceling Language
of OMG) basac or a semantic suzsel of MR [s2e ahove) is rzcommzedec but not
mandatory, Fros the mpdsl XKML medels 2nd message schamas far b generaled
automatically by AM! (XML Weta Interchange of OGS

E.2 Re-use of components

Qre ot the main Advaniagss ot the architeciure 12 1he re-i3e of nol only the |T-infrastrciune
{FEW. Functione Se-vice Viaw) but alen ef tha Business Procoss (BCY, Basiness Qpereticonal
Wiaw’ itzall.

Far ibe elactnicily industry there may be specif o SCWIFEY far differest geagraphlcal raglare.
This is showr in tigure E.G5 balow.

G Industy Cross reciar
|
T L I - . A [
5 = E o c |
5 £ IR
o a i F anr
E E E Z [ || = J i
Lo [ - Froeae
S R T R G R
HE L T ComAion
By bLsiness Tate &, massages and kusingan madels . messa0ea and
oont O IARenTS COTE COMETIRENE
Ml Wy Coeman
F=y ¢

17 infrast ol 11 intrasirciirs

Flgure E.3 — Re-use of core components acress industiles and regions

Copyright by the International Electrotechnical Commission
Wed Oct 12 14:04:26 2005




-6 TR E2105 Amend. 1 & [EC:2002E!

By al limitations tha succsss of EDFFACT was due to the fact that mozsages coule be used ir
principle nat arly in o7e iazusitg hat for many oiher indastries and sross iqecsiics folowing
the supaly ohain. So generic ERSFACT messsges feg. DELFOR for schedules, MSGOMNE for

melering values, ...} daticac by indygtnas voy different to alectrlslly markets are alsc Lsec
wdey i some regional electrizity markets The same is exdpected for XML messagea.

It i impo-lant ta nole tha: ka rastricuans are imposed on regional slandaras In defining thair
maskel model, Lse zases and messagss aceording to the marke: roles siesac above. Witn
ongoing convargance of markst mles one or muore genceric core rccels with associated
Mmessages (50 cal ed re-usabls compenanted might be feasibla for all reglenal markets but this
im def] for lha fuluie.

Takirg all this inta recount thz standardizatizn process “or e@clticily markets may folloa

1t defincior of & glodz generic stangdard communication erchilecturs by UMICERACT fin the
msAn Lme regicnal propabosary crebitesturas may ba Nnacassaryt.

21 pefinltign of an alectricity markel specific profile of this architectore,

3y deve opment of generic core compsnents cmoadols, processes and MessRQas),

47 developn-ent oi eectricity marke: specifle companents by regional imit #lives basan on 2.

Steps 2) and 31 zre within Ihe suope of the [SC.
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INTERNATIONAL ELECTROTECHNICAL COMMISSICN

POWER SYSTEM CONTROL AND ASSOLIATED CONMMUNICATIONS -
DEREGULATED ENERGY MARKET COMMUNICATIONS

FOREWORD

1) The: [EC 1ln:enmioral Eloel ~stachical Garrmiazlar; s @ woerldwide arqeniratizn for standardization com orlelng
wl nptimoa wlack-ctechnical zomm tieas {IES Mationel Commiliess). The oo of he IEG 15 to anemaia
inlnranziaral co-opataher or gl zuashione cancerning gtandardization n the @ ezincgl and glecison o flalae. 1o
shis arg @rd in gddit or 1o other actly tlae. the IEC pakl enze Intemationgl Blandarda. ~hair preparatich |a
amrasted 1o tactnical commiltase, any IEG Maticwal Coanmilee ivlwrsied in tha s.b{ect daat wiin may
catleizalz in (his oreparat>rny wats. ntematlana, governmental ind notgavarimania organizatione haieng
with1tha = alga pa-bzipate in thlz preparalizn. The "EC co laborales closgly wish the Internatlenal Srganizecian
for Standerdizeton (180) in actordance with  exntitions debermined by agresrac! between 1he lwo
[P LETR B

2} The formel ¢eclslons or agreerredie a* tha IEC o tochnionl mettata axpresa, 83 rearly 89 possizle. an

rtsrrational canéensus of Spinicn go L rulessanl subjeels sinee @ach 1echnlcal zammites has repressmytion
1o gl Imeregtes Watlanal Comire |ads.

2

The docure-is produced hava tha lom of recamm endations lor irler-alivna use and ara publishaa i ihe form
1 sianda-ds tecrricel =padteatiane, technicai reparts of guides and Ghav am accapted by tre Ystional
GO Milees i N8 GBMBEA.

4

In ardar ta Sanule cnlenalicre] ol ealion, IFG katinona, Coanm Hase Jroerteke o EPRlY IEC Inkpreational
Stanaarde 'encparenty 10 the Masenon welenl peseibe in ther retional ard regicra eta~darde. Any
civergence batweah the CC Standard and tire no-respaading pationel or reglenal slancerd shad be clezrly
indlcetad In ke latier.

5y T'w 1EC prov des ng mark.ng procadura 10 nclcate its acpsgval and onmrol be reandated respanaible tor ety
Enuipm eat doelaned 10 ba in camlermiy well oas o' ils slanduends,

6] Atterton e d-awn to e pass by gl sorme o the alementa of tria tecrrical rapart may be the sobjsch of
peEent rights. 118 le ahell nat ae =& ekl s sz for dont feing any o- al sach pelenl ny bl

The ma n1ask of \EC techmesl committees i3 1o prepare Irtenatinnal Slarnaros. Howewer, a
eghnize commibiee may propese the puo o cation of & fechacal repe-t when i has callected
data of 8 differant Kind from taat waeh is-aarme ly publ-shed as 29 [mernational Slanderd, for
example 'slale ol Lha arl®.

leshnica. ~epod do nol recessarily bawve in ba ravewed grtil the data they soovde ase
considenod to be no langar valld ar usefui oy 1he mainenarce team.

IEC 87135, which is & tecarnical repart, hae baan prepared oy echrical commiltea 57 Fower
systers contrel aro assoom,2d comrmunizalicns

Tha te= oi hiz technizal resr-t is based on Ihe follawing documents:

Enrguiry aref Erpzrtan witing

SPA34Q GPMLTRO

Full informalion on the valing for the approval of th s technloal rapert an ba faund ir the report
on voting incicalad in the ahawa lable.

This pubbgatlgr hes beer dretted in accordance with the ISOYICC Direntivas, Part 3

Thia document which is puraly nformative s nos to be regarded as an Internatienal Standard.
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-q- TR 62185 2 IEC:20M(E}

POWER SYSTEM CONTROL AND ASSOCIATED COMMUNICATIONS -
DEREGULATED ENERGY MARXET COMMUNICATIONS

D S¢ope

This technical repo-t dea s with electranic communlcaticr: .n derégulated ma-kete.

0.1 RAe&ference documents
IEC 61334 [al pans) Oist-BuHon sufdemation using distribution ling carrier Systams

I[C BOBTU-G (serias) Talaconired equipmant and sysiems — Part 6 Telecontrol protocols
compatible with 158 stenderds gnd (TU-T recommandaiions

1 Inkroduction

1.1 Taek defined by TS 57

The task cf the AFWEGEOS (5 to icentlfy reqairements and fuagiional reeds for communications
it deraguinlerd merirls. In =n odoing, A clear distinclion should be mads  belween
communicatians far contral of cnergy systems and cammunicelions ker ihe market. On the
olhet hand, ithe intarralytion and interworking bebween these separate fis cs have to be
addresaed,

The subjact s!‘mul:]’ includa, but nol e rgzingleg e, the ‘transgor cepacily market', the ‘enengy
gpntmarka, ‘hilalegl -rades’, 'accounting and billing' and genaral cemmanication services
suct as alactronic mail.

Far the next | & 57 geseion (Luserme] & report should be praparse iasuding & prapoaal for g
9CORE and & werk programma.

In razpanse to crrrerra on the abjectives of this ad hoo group the lollowing stalemen was
also made:

The qoal of e ad A0 working groud is not (yet] o claberate a slandard, bul to analyse
whether and where 4 s:ardard shoufd be elaboratad. I 1e ned 1he neniion of ~C 57 to become
invoheed -0 political issues nar to advisa wililies how to organize the competition in tna

alacinoity market.”

1.2 Bo¢kground

There had been some praliminary discussions on elegtricity frading within the LiNIPEDE
MORMICT group, parlicularly gancerning trading across bordes, This issus was subssgqoenly
raisad a the TG 57 Plenay in Oresder in September 1995 whare it was decidad tnat, f ther is
need for standardization of gommunication grotoco 5 concernmed with deregulared electricily
markels, then this would 1 wittin the scope ot TC 57, A mootinc was eallad at Dreadan fo
discuas how fo proceed and 8 poasible scope. The rasponse was qreater than excected, but no
conclesion was reacted rogarding scops. Tna P enary then decided to creale AHWGRS to
sludy the malier.

AHWGEOE hae gince studied cxisting and proposed aodullony to dersgulaticr » croer to l2arn
wha- the raguirameants shauld ba. n thie respect e initial approach has boan ‘bolton wp'. In
addition, the group has furcher refired its scope.
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- brading snergy

- rading systam Services

- regervntion of Iransmigeion capacity
- billing mnd accounting

= generalion gf energy
- providing syslem sarvices
= providing security and stabiRty

IMsivibuerio
Cont. Crnler

depends an .]]h:r'SiIE-SI:

Figure 1 — Market systam end power operation sygtem

F -stly, & distinct on hae to be made bolween market and powe” o4raten ccmmuricalian
sysomE. Figura 1 shows the main charactaristics of thess »wo worlgs and their intofacss. Ol

caurse, the adors {boxes) and fraqsactioas {liney) 1ave to be taker as an ilustrallon and Aot
63 8 reliable description of reality, 1hat is far mare comp ex,

The lefi-to-right arrows ropresent the inlprmglion prowvided by the market 1o the [rower
cparation. One arrcw [ealaured in plair grey] is determined by regicral grgenizasio= |g-id cods.
rarkel aryanization, ele.y. Tre glher arrow [coloursd = shadsd grey) is the inffermation 1Fe
rarkpt hAg to provioe o the |SO(Independent System Operators) in arder lo segure power
system ocoral cn.

The righl ta left arrows represert The infermation provided to the markal by pawer operatior.
Tha ceinJdring cooe ie similar 10 1he aboyve, but the first £r-ow Erovides dats which dependa on
regional organization | meterng, etc} and the secend [hed which is necessary “ar SEouUrify.

An aciual exawple o thie rode  representing ne syglam 1 Eng and and Waies, is given n
arncy O
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1.3 Quadrarl diagram

The following dagram {igura 2] comp etes the former by a second classification: transactions

gnd prosocols, That eads to the structure with foL - quadrsie:

Quadranl 1:  Marhet information systern {rarket ppplications and ectore =nd transacrane

batwean tham)
Cruadrant 3@ Available pratoctes for market transactions.

Quedrant 3:  Technical informatios sysbem  {power syalem  operalion | applications

frangactions]
Quadrant 4:  Availabla protaaala for fechnical tranaaclions

COMMERCIAL TECHNICAL

i a3
@) (&)
M _ 1
pMARKET RESLILTS -

A rarket B =R technical |

c . - I :

T applications Ly appllca,uﬂns :

|!| T £ Forwer s wlinn boppemasres

N sy=ay resul m ey

S RN P
P G4 ‘|_ -
@ = |
i ? AN g :

2 EDIFACT z

o »

s 1

b on PR B -

Flgure 2 — Dumdrant dlagram

2 Transactions (quadranis 1and 3)

In daregulated energy markets, she nolion of transestion roogl 5 importent. ~his includes the
gctors, the transactions isell and the g«<ctenged cbjects rvolved. With dersgulalion Lhe
tranzaction alfort increases sigrificantly in respect to intagrated wiiities becauss lhere are
murg i'ile-faces between now ndependant functicns ard ectara. It shauld be the aim of any
slandardization lo decrease Lhe irgrgaction effart by use of zovaneed ICT (Info'maticn and
Cammrunicalion Technalogy] —here are many axamples of olher markels ©hat make extenszive
use of IGT. This repo deals only wilth aactraric sommunication intcrdaces. Sandardizaticr of
those interlacas “ar mere than gne marke: would meke these bools sheaper and new markels

wou £ batelil *om tha experiences af mare advarced markets,

Tranzactions are baslzally split in his regort inte market irarsactions and lechnica. {process!
tramgaetions, The proceas produces producls 45 @nergy, sanamission capacity wich sssociated
trenazmizaion schedule (lirm or nod firmd and intercennectec syslem apor@lion sarvings
[communty =ervicds: Qanaralion and -demand balance, transmizsion secunty, emerpency
preparadness, individual serdess: oal power lessas, enargy imbalences, backup supp'y. load
Tollawing} for tne marcet, One-tine irtagrated peedusts of regrated utilities are naw de-
bundlgn inte separale preducs and so oiling and accourt ng Becomes an ‘aaue from the
reading of the metes, collection af ccounting dala, selllzmenl of socounts to the bl In eoma

market models (WK) eampetitlor “e% been introguced inta the upply &aro reading of masers.
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Aceounting gegomes even more corplicated becacse enedgy exchanges in deregllated
markats becema third pady (eustomary driven and may cross muldp c contral 2raas affarding 8
wAnlg chain of sattleman! of accounts (tranzachoss are paid an the basis of contracts and
differcnocs botweon schedulad transacticng and physicel delwany),

Each markel has its own regulatory Framework to ensure non-discriminatary open aceess of
end customarsdoad aggraca creganeraloms/iradersfele., to the netwark ta allow free trading of
ansrgy. The lask of the poooers in full deregulated markets is imded o Fnplementing Lhe
schedules decined oy the market (generation and fransmission) and 1o provide jnfercanr ected
SyElarm oparalion Sy es, ar niy gn lj j cording to the laws
of phynics with paid aed precelined quality of products.

In deregulaled ma-kels, many actors have lwg ‘aces and {herefore appear on the prooes: sda
an wal as ~n the market spe. On the process sce, (e actors are concetnad wilh tha
producticn process and an Be markel sida with alfaring and *radiag of the preducts. Some of
theas produsts suzq &8 gand‘d: on gnd dermard balance. ‘or examole, canrot ce traded aad
are mandatery for the tunctiching of the power sysicm. On the otnar haad, ‘and guetor-ars’, 9.
those wha finally consume the energy, only appesr ar :ne markal gida,

Because in lull deregulated markens. the market gecides who is contracted to deliver hew much
and ke whormn, and atso the price, the 'iolsface betwesn markal and procass’ ma aly deats with
qiving the markat deglson (fad fg of enérgy. capacity, opt onal services) to the process end
petting the answer of the process if the markel decision can be put into aperalion The answe-
in most cescs can ba simply yas ar no', but I can alas ba assasiaied with additional
inlormalion such us sysiem constrairts and curteiiments. Then it becomes clear 1hat many
Iradilional transacticns such &s schedul ng of energy qeneration (sall-cammilted yonaraicra)
and schadaling of anargy transr-z=iar [hird-party drivan) mewa 1a 1he market side and control
ke praneas. wheress the process side implermerts it physically or makes it possib e, Withia the
market process, it s rol simply a quostion ag o whother the supRly ca1 maleh t12 demand;
thare ie the possibility o' an ilgralive logp where cemard is atered depending on the cost of
supply.

The actors of ful dersguaiec markets are *awer Exgharge (FX, bidding of gererztion and
load), TradersBrokers. Systern Operatoss Trarsport 8ad Sys'er Operaicrs Distribotion,
Independent System OCperators | 33) separated legally ‘mm Generaticn and Transpor
Sroviders, Security Co-ardinaiors jese USA), Traremisscn Froviders [(weres’), Gencration
Provigers, Distribulion Provigers ['wirgs’), Suppliers (purchazing and selicrg snargy 1o
dist-ibution customers) and Enc Customers ol both transport angd digiriputon. The oelinition
ano naming of actors as wa | the inamation bebwaen lhemr may be diftersnt in different parkels
ant depands. besdes Iegic, also an politics, history, regulation, experignca and cullure. To
meka 1 aven more complicaed, derequlaled markets newer are established cwernight &nd
devalop in courge ol ime wy experience, So gome markels heve 2 history of 10 and more yvears
of deraguladion development.

One characleristic of lese evalving market structures is the mower-ent of respensibi ity For
sartain aciwvities Iram the “tecbrical” to the "commercial” domain Frar gaad-an. 3 lo gueedanl
11, which makes any future modsl vory sengilive to masket factors. The beundary bateeen
quacranis 1 and i3 depends Feavily oo the market struclure and requires specific conziderat an
ant mére celail for standardizalion. Somo markets {curent stooe of OASISY S om USA)
mplemented B simEple customa” inlefface igrar g ne rules al paysice [coalrac! pash) ano ane
COanging now to 2 more sephislicaled mappirg of The metket to the arocess (pars &l oower
flavi ama.ysis camputen by power dist<ibulion factors asplied o S0 called Nowgates] o aoonole
the marke: wikh the process.

It le a-&a IM3aran: & nale the level o° transactions is relaled only to the number of astive
Iraders and the frequercy of trading. Howewar, on nc contlnanta ceals, the mamal Iranegclion
effor. i3 groatar in marsals with high loso, =22 populsiion and  ndustrial density and
geagraph cal sire f these markets are based on mLltiple energy svstems {oontrol araas o-
zones wilk talancing generation and load) scmotimes with a Rerarzhical eemiral strochire.
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A lirst imvantary of transpdipns and their implemertation in oheervad or projected aereguiatad
arergy markets is given by annex A Tha alm was to give a firel comparisan of ditferent
markets. Please nota thal ths aveniory 18 probably not comprebaisive, and thal names may
have dilleranl meanings frem one marked to ancthar fees dahriliery in annex E).

2.1 Marbkat transactions (quadrant 1)

Thix subclause addresses taneactlors within e commearcial market envirmnmant, inetead of
ihe technical and enginsarng Aruronment covered by quadrant 3. T-ansaclions i1 gusdrant 1
ata based on fwa broad classes of market structure modals:

phycical bilateral con:ract madal, and

power 2xchange for spol energy and ancillary services,

Maz! markets mix bolh struslures. The EU modsls TRA (Third Parly - Awvess) f NTPA
{Meqatiated Third Farty Acesas) and Sinple Buyer bath belang, in espact to the resulis, to the
physical bilaleral conirast medel, whercas the Elcotrlsity Paoc of Englznd and W es in the UK
is a Power Pool mpde with powar exchange iload forecast insteaa of Ioao biddingd. The open
access rales of *EAC in ke USA are like TPA. Becides thla, pure financial markets for futures
(price hedging) exist which are odt of the scspe ol this regort, The sama is true far 5o called
contracts of differences.

Tha follzwing examp es of market transactions, which may not be complete, are given from
wygerved marke:s.

{1} Market transactions of Phyeical Bilateral contracts arm:
Contrag: ng generation ano auxiliary se-vices (deals on paper)

Transmission capacily miarke:

v Offer of ranamisslon capacity

+ HReservaton of transmission capaeily

«  Eplitting end aggregatior of transmiszicn capeoty
+ Fe-3dle of transrission capacity

»  Accounbimg and billing
(2] Marknat fransactiane &f Power Exchange ars;

Powsr Exchange (bobh energy &nd auxiliary sarvices)
+ Bigding of gencration atd e rmened

* Hesult ot bidding

v Bellement ol accaunts

+ Billing and accounting of traded energy services
ar

Foweat Poal

« Bidding of genaratlan and feracast of oemand

» Besull ol biddirg [orice]

» Beclemen! of avcourts

»  Eilllng and secgun;ing of traded enargy
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2.2 Tachnical transactions (quadrant 3)

Teehnical -ransaclions are exchanged belween ‘teckrical asiors' (ie. conkro: centres,
genarat on un.te, sUDSIANONS. &tc.) for power ystam real {ime operat on. It is assamed thed
‘real lima' repreeenis ‘what is concemed with power gyslam on line ooarat on'. Trat might
include some prov.siora infamnatien {e.g. short lerm production echedules) and @ postanor
thata {post mortern archives, res.ized load curve, higgrc protection relays operatlon, ete.),

As an axampls, 1ke folowng technical irarsactians Iraquently haooer .n oower syslem
speratian; )

» slatus signals and events {swiching davica gaasilicns, irarsformer tap changar posit.ons,
orotection relays avanls, alarms, otc.) trensmetted from subsiations I oorlo cenires:

»  measurementd (voltage, active pawsar and reactive power, current, prmary roparde, abc.)
and counter values transmittad f-om Aubatatiors and gereraion wnits 1a conlral cen;res,

» nter gontrol cenlre communicalion withir a oliily and becween rlerconnccben utlhtlas

(fopo gy, measuremsnts of tle lines, counter welies, enengy cransmiesian schedules
between contral Zones, operatnr MEssADES):

» ares ar local switch commands (braakers, tangformer tan changars, lead sn3dding
agdipment, aley Trom canl-ol gentres Lo substat ors:

* inglruckions (s point commands) fram cantrot centres to generatior Jnits:

= powcr ganaralion achedules (P - fit]} trom contrel 2entres sa gererat on urits (this is nal
t:ue for 58 f-etrnmitled gensrators, see 2.3

»  Lhit comemitenant feon cendrol genires to gereralion units (105 15 not true for self-cor nilled
panerators, aee 2 33,

= exchange of ivferrmation on transmission schedulas bebwsen conlrol centres;

Frocess informatian is alsa axchenged between the “raneparl nelwerk 51d transport notwork
CLEIOMSrE {and cusldma s, gencrators, oislribution nebeorksy Far the security of power syste
aperdlipon These fransactions ara part of Ihe keatnical info-raticn systam.

23 Interlace between markat and tachnical information system [quadrant 1.4)

In zddition to what | usec letdey power syctem oporators N deragulated markets will need
additional infurmalion 1o vope with bilateral frade and power axchanges in she TPA {oaen turd
perty access to the notwark} anvirerrneni. Mot tha: the actors of the proeses nave tvo faces
and here o4 ¥ tha interlase between the markeat and lwchncal informalion systems is deserbed.

Tre gose-vation of doregulated glostnigity markets shows some genaral irerds:

a] By spnl market or hilateral trade, the marsel gives Lo the process a first ora’t of gchadules
I'wha procuces, where, whon, far wham, how much aver Cime’), with ot withow, reservsiion of
hanam ssion capacity. Examples ats;

Enorgy Irarms ~1ssion schadulirg
*  Request of transmission schadaia
«  Alter rasarvation o? tfrenar ssion capacity
v Wilhow: reservation af raugmisgion capaciny (allin-ona)
» Coniirmation o° transmissizn schadule
»  Mctor readings
+ Lottlemen: of pooounts

*  Bill g & aecounting
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Generatinn schedules

«  Aggredated schedulas for syslam oparator
+« Meter reaoings

+ Saitlemant of accounts

» Billing and accosntlng.

b Tha fina decisian tx implamanl the scheadulae s ap ta the system operatoce after
trangmisacn capacity and secunity analysis, In casze of netwok constaints, counter purchasing
of produciion and splitting of markets o&n be darc cithes by the {80, any othor opcrationzl
authorlty, ar the markat salf. Az an axample, this Inlermatlan ceulo ba:

+  Simply 'ves' or he'
» MNotifications of constraipts by the system operater, curtailmenis in caza of disturbed
aperatlons

= |nfarmeation on subsezLent aperalional requizements that may have ar €fect on the markel
r te'ms af costs

=  Acgtusl cperalion coste

3 Available praotocols

This clause covers 'available' pratocels. |4 this certext 'available' s takan to maan a pretocol
which ig either already being used in suppart at deregulated energy market communications, ar
|s suitanly defined as a 'paser’ specification, preforably 25 a pubiished standard.

3.1 Protacols avallabis for market transactlions (quadeant &)

3.1.1 EDIFACT

EQIFACT & & standard ¢reated by the LM for exchanging struciu~ed data. UNMEDIFAC] 15
being recognized as 1he gingle internaticnal stancard for EDI. In decument SB3 3INF  IEC
Saclct Board 3 endcrzsas this and rmakes recommandalions Lo fosme iza ths.

Ir Scandinavia, EDISL is now tng stendand for Electronic Dala Imarchange far the ELeciricity
Klarket trading. Tha alm was 1o reduca the use af fax arc mzuual inlefayge. EDIEL meakas usa
of the exigling EDIFACT standard, which is slructured like a -able of aala alomants. The firsd
implameartztion usad X 400 messaging ovar X256 channels. It has alse bean mrlemented oyear
150N gne TOPAP. EDIEL can easily adaat to the SMTP orotocol end Internet instead of X400
and X.25.

EGIEL s hinplemenlee avar boty public and private neiwarks -arg links all marke® particizants
with 1on raal-time commorications associated witk the market. | s Jsed tor transaciions such
as bidd rg, billing and axchaage of praductian schadulae [~ext dayl But fat for rase immadiale
cperalions such aa secondary regulaticn wnick is dere by telephone. Inlcrmation providers
also hawve acgess for the provision of bulletin boands (Dow Jones, Bouters. ote) of croqgy
pricas,

5.1.2 WWY

WWW e a waorld-wide used Inernet lechnolegy wth a great futurg including eommercial
appl calions. Securily and perfarmance are crtical issues and shoulc ba 1aken nla aocount.
WWW iz a cllant § server technoiogy and uaes HTML, FTF, JAVA applets ang e-mail. For
cliens, cheap or free browsers can be used which ran an every PG providing a graghical user
inteface. WWW hes no siendardizad messapge formmats for applicatans {le ba mowidually
standardized).
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In the WE open trensmiasion scoess s mandated 3y Ihe Federal Energy Fegulatary
Commizsion {FERC] gowernrent and imp emented viz OASIS (Open Access Same Time
Information System}, which began aseratior in 1997 for Prase 1. Techrical specilications far
JASIS are besed on recommenoations ‘ram tre industry and fammally adopted by FEAC i
Slapdarde and Cammuniceticn Prolggals {gr Open Access Same Time Information System
(OASS). OASIS allows the reservetion of trensmission capacily and 1he booking of auxiiary
EENICEE, ThIS s done by standardized meeszagas bazsd on H | ML templates. NERC infends ta
use WWYY also far the future TIS (Trarsaclion In‘crmation Systemt o allow trangmission
scheduling subsedquant 4 capacily reservalion wish OASIS. WIWW will also ge used for 1ha
cuslamer interlace cf the PX in Calilornia.

3.1.3 Protecola uaed in the UK deregulated market

Domestic electriciy compatilian began on 14 Septemier, 1898, Pricr to Lhal, the elzgirgqc
Dala Transfar Netwerk had ozen operting for mare than one yeet. During the majarity of this
time, it carried testing information, althougs the diffarence batwser dasz llows which cary a
test 1lag and thosc wnich carry ar operationa fldg is not mate<de. 1o tha gamics. |n the
triansitianal perad anfil Juna 1883, whea Full compeotition was introduged, tng service caried
both live datz and test informatian for these market padicipants who hed rot yat qualified Lo
open their markats. Whilsl the dalz Trarsfer Metweork Fas & major role In tne collactior of
rreletivg data, it is ned rssiricted to that The sewvice aopplies azlween all players inoihe
ingduatry, A lerge number of data flows have baan defired betwaer players and thess sre than
carried by the Data Transfar Setwdd, The Principal Users of the socrvice are tha seclament
aganciss (1he Eiectric:ty Pool and 1he Scottish Settlemets Oqqan aation, supo ers including
the Public Electricity Supp iers aro tne Escend 1l6r entrants, dala aggregatars. £ie.)

In tha first phase of implementation o the DTN bids, schadules, poeralional ceta, ancillary
services, che-ging and pool toundary mete-ng rerqain with the exisling system and initially sa
wil remote meloring of ‘secerd har sopplers (e snose operating on anolher companiss
natwork] supp ying eustamers abayve 100 <W poak domand. Howewer, |he collection o both
MGST [Melering Qutsioe Settlemant Tirescales) and MIST (Mezterrg Inside Sctilemens
Timescales) Setilemant data far customer below 100 oW peak demand ara a lumgs on of the
new tatwars. This links the agent €f he Pocl” in the puise af SRA (Initial Seitlemert
Reconcil alion Agent) with 2 | markat padicipants which include disir bution companizs, e
trememizsion grid ppe-atge (NGG), the grd operator of verically imegratad compenies
(Scotland), supply cormganes, dza collectors [(haf nourly end mem hef-noarny), data
aggragaiors (half-heu-ly and non Ralf-hoar y), meter speratars [halt-Fourly and nor Yall-heeely),
PFS Registration Service hogente angd the MPAS (Meicring Po n; Admimstalion Se-v ce).

Singe at the time when 1his report wes ancinally wrilen, the Taia Transfer Network was nol in
gervice for lve dala, zne linle detallad info-mation wes available. it did nat ft the definilion ot
‘available’ in clause 3 akave ard therelors was rol considesed in luener detail i this repars.

Howewvar, the Informatior in the above paragraphe Pas been updated 3 oretlesl tie currant
peasilign.

12 Prolocols svailable For tachnlcal transactions |quadrent 4)

Frotocals zlready n use Inglpde ICCF and ELCOM 90, Thaso ara raalirzeo n | ASE.? and
TASEA respeniively and fumn part of ihe |ES B08T0-6 sodes of slandarcs. Fudher infor-maiion
15 given baiow.

DLMS fomrne part ot the IEC B1334 series of slandards. Althoug™ onginelly itterded ‘o
diginbanan guoiamation, Ihe intcrest has shifted to le usa oo mebering commaiicatiors
gllhougn il has yet 10 be Lsed on a comr mercioi scale.
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TAEE.2 i primarily ‘or providing real-time contral of the network between contral centros. [t
uJz@ is therafore nat inerced o be For elactricivy marke: trading, bul 1t be ugac ac a dirsct
colsajuenaa o) rmarked breading.

MME {Manufacturing Mcsesaging Speclfkeatien) |z uzad far real-dlme contsl i1 the factory
envirgnMant. [ 1990, work gegan on TASEE by stenderdizirg she Inter-GCo~to Genter
FProtacel [ICCPF), which is based an MRS, The UCA 2 and passible IEC substation bus is alsa
based ar MMS.

TASE.2 is for raal-time goncrol petween Condrol Centres, including the seheduling of power flow
belwaen contror areas and “he slale of circoil braakers 21 1ha and al lia linss 0 Tha remola
gtatiar. It alsa ean ba oaad for ggmmanicetion between Goningl Gentres 31d substations/power
planta, It forms part of the Uttty Commurications Architec-urc Version 2 (UCA 2) wkich has
bean sponsorad by EFRland has now baeomea a1 IEEE rapert.

In cenaral, factory melwor<s operate at higher speeds then control centres comanunications
which typically uge svanl orsnisd ‘ransnission. (n ordar to meet these raquirements, ~“ASE.2
Jaes a subsel af MME bl gogs oxlrg servicea and object modell ng, The mosl tundamen:al
charge @ grouping which definee cergin date sets for information transfer. There 2o different
modes for transfarirg groups el meaeirande. For exampla, ona made may transmd 3 whole
group il pne meeeswrsad changes, whereas anctber may anly transmit these in the greup wnich
hAwa chAngan.

TASE 2 wgos cllend aerver 1echnalegy, There is no =taiua update, but all values can be scanned
periodicafly 16 5} ano the lime intoreal can bo changed, for example, t¢ 10 5 oy chaaging a
pararear. TASE.Z aleo faatusae acoase nghts 344 firswall eacurily. The maln advantages are
its woaleakility, Hexibiity and use of proven technology (MMS). Alzp thare = no limit to the
number of abject definit ons, which are independant of the communicatian pratocal. Schaduling
objects can be reprasenlad as a tabla (ke a spraadshest format) and TASE.? can use this to
put mar<e! desaiona into assion in real-time.

32.2 TASE1JELCOM Q0

At pregant, there ara ECCOM-80 saltwars syslers runnire or ynge- inslallation at close ;2 400
control eanlrea, aubslalions ard anargy messurameart gentres in 22 countries.

The ELCOM-30 sarvice specificatior compliss with -ne serviges and appllgatlan pragramming
inlerface specilied by IES EDEF0-8-501 [TASE.1 zervices). The impetus *or the developmen: ol
ELCOMTASE 1 was the need for communicaticn of enc:ay management In an erargy ma ket
with application softwara fram dilferant masufasiures.

Sotware far transfer of market informstion based con EDIFACT win ELCOM-30 acz
commumcation pravider le Implemenad. In additian o tha inelallaliong mentipnad agove
ELCOMW is also inlegresad in syatems for gas distribulion end raitwey contrel systems.

The strateqgy of ICC axprezsad in [EC GOOTO-C.501 and EC £60870-6-502 suppo-is & smeoth
transitior from the preser) siluation 0 8 situaton with 8 complele Q51 stack. Utilitizs worldwide
have made up their airslagy relying on the |[EC straegy. Uities have howovor been reluctant
I inlreduce & complete D51-stack as soecified in the ICC 60870-6 serige.

An implamentatien of TAZEA running. or different olalforms and wilh 8 complete 120-stack
wes presented Bs a reault Irom & project of several vandors it January 1985 at an IEC TC A7
WGOF meeoting.
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1.2.3 DLMS

M5 is relateo i MMS 10 having the same concepls as regarde the main abjectz. but
describes fewer services (22, of wh ch anly faur are atligaiery), £1d is therefore a1 0B torm of
MMS, |t alzo adds imporant abributes 1o manage access righte 1o gbjests in terms of a “vifual
aazociation’ oheect, and the rules for operation of objecls have besn wdsly slmplfed, For
instance, OLMS does not enzola objects to be ¢roated aynamically, waich redures the memary
requiremmacrt in couipmeant.

Although bresed on ihe same principles as MMS, BLMWS is therofora simpla encugh to be used
for low cos: applicetions (&.g. malering, demard side managamant. 21¢.),

OLMS 15 incependent of al lavers belaw, and of jhe commuricalions medium used, ie.
although t bagan as pa+ of 4 DUC-based communicalian apecificalion, it can be fand has
bean) Implerignied in syslems using ctnar macha, For tris reason, it is row referred to as
'Device Leanguage Mossage Specificatien’ rather than 'Distribution Ling'

OLME daflings ¢ ‘widuel aystern’, i.e. a systam ir whict {he behaviour of the devices invglved in
the exchange of data is ste-darpized and delined irrespettive 6 prachnal implementations. It is
then for a manufaciurer ullimetaly to translatc 1his defined sereviour nto 8 real piaca of
gguipment, whick will then be ntaroparable with any other manufacturer's similar egu prent
implermented to the same system. The ‘yriual sgquipmert inghided (1 :his systom (mealars,
concentrators, -eriole tamminal units, protective relays, als)] concain resources (8.q. oata o
other glamenis; rolated lo Is apclicallan, which are known as 'objects', (2. abst-act encties
wilh specific charactaristics. Zach cbject type as availube lo il 8 61 of servicas, and |s
defined by aliriputas, describing their fealures, The —ast common object is 1he wanable', &
variable being dof ned as 'one o mare data elementa that are raferred g1 together by & singte
mame'. Examplac of +@al itame that can bo reforerced are coded ms wariebles are: tan'f
regislers, gerial number, status of 2 rate swieh, gle, Ancther chjeet is the 'task’ whicn comrols
the cemmunications transfe: process.

CLME asswmes rat the behaviour of avery DA/GA sguipment can be moda'len wilh these two
typee of objects. The strict separation between the objec:s and the apcess services aliows 1hea
MANUacturar 1c caelnn me squipment frecly by using Mg bulding slanes [okjecls’ ef DLWS.

There is Broinitiative to dofinc metering abjecs tkrough the DLMSE User Association.

A24 Cther glandards

Other [EC standards which may be relevant to detegulated energy mekat communicalions are:

[EG 60B70-5-101:1935, Ta acontrol equ prment &nd sys.ams — Per 5 Trarsmissicn protocols
Saction 101: Campamegr: stancard for basic telocantral 18aus

IFC BDEF0-5-10E: 1996, Talacontrol egu:pment and systams — 2arl 5 Trensmission protoco s
Seclian 102: Gomaanian slandard for tne transm ssion of ntegrated totals 10 alestls power
aystama.

IEC BOR7C-B-104, Telacontrel equipment and svstema - Pad 5-104; Transmizssion proteesls -
Memwork aooess far IEC 870-5-101 using standard transporn profilest

1 1g ba publ ar g,
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4 HNaed for standardz and work programme

I s glause avamines tha need for slandards in each of the quad+ants and for the inter'ace
between qued=nts snd, where app icable, suggeste a werk programme,

4.1 Markst tranasaction and protocols {guadranis 1 and 2)

Quadrant 1

Thiz guadranl hclds the definition of iformatian to be exchanged for commercial operation of
the glagineily marked and s salting the reguiremants ard characterisics lcr orotacols in

quadrant 2, .

Tha meodals of infarnation and transactions i quadrant 1 also complete tre base standard
protocol producis sothat @ higher lewsl of interoperehiiity betwesn sysiems can ba reachad. An
example i3 EDICL. Standardizelion in both quadrarts iz necessary nol only far the sake ot
intergperakilivy bat alag far the 'epanness' of the market: any extarnal party should be able i
jan lhe mwrket place  wilbowl heeng oo implermadl a complels ew eomimomcallon
infrastructure for cwery market it wants to cner,

Regarding quadrant 1, the situalion is susq that intarqational standardization ef information
models iz at -1.s mamert an unrealist o objeclive. Energy markete al' over the warkd arg ailher
not defined iq datail, nat yet stable or wery different from each omer. Intercontinental Irading is
not foresaan, ’

34 there is no task ‘ar IEC TC 57 in this sea at tnis moment.

Thera will ke an irgreased demand for Iransport of data amd information wikhin and botwecn
interconnecied systems. | coulo therefore be very worhwtile to gefine regicral standards lor
irtematicral markets. Tha axamrple of ths case n Edrope is the Seandinavian market that
wses the EOIEL inlarmation Infrastquctars. f werk hae w> B2 done on a reglona. leval Is a
market decisicn: when ulilities end/or manufacturers teal the need “or slanda diFation in this
arga, they can address Ihe appropriate bodies. Fo- example UCPTE ar UNIPEDE could codld
set the requirements and take 21 initiative and address CEMACEMELEC to do this wark,

Markei driver regicral initiatives wilf also increase the speed of standardizalion compared wilh
an Intarnaiiaonal approech.

Quadrant 2

In quadrant 2 there are existing and al-eady uzed base sardards (EDIEL ir Scarcinavia dased
an EDIFACT, OASIS aad TIS in 1he USA based on 1he 'WWW ) that are nct |SCSIEC stanaaras
al ke momenl. Tha vee ol bese sarcerds is recommerded. Use depsnds o the lype of
tramsaction. For some trensactions EO0 FACT as well WWW can be uzed, for others ony
EDHFACT ar WWW shauld ba used.

EDNFACT 15

» [ecomimended by IEC 383 to be used for electronic commerce;

» aiready standardized In some degres [0 regar of standard message fermass;
» already used with success for certain lypes ot market transactions (EDIEL).

A slandard made available far lna indwsiry oo a mecommendalion e uss & carrmon
ED|-standard will be an asae! for the market process, For settlement of accouns, accounling
gnd bilkirg &rc ce-haos coilacting of metering data the‘e i2 no siterrative standard to COIFCACT
and EDHFACT iz therefare recommeanded. The EDIEL solutlon glac provides a sommunicalichn
interface for power exchanges isee Nod Feol) pased on EDQIFACT, wrich may be used in
athor markots, Up to now EDIEC provides na meons for transmisslon scheduling which,
aucarding o the EL direclive, is neaded lor TPART 24 bul il Sould be exiendad Tar Lhis,
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WWHWis

s an Internet techrology used warld wide wilk graat acceptance and B graal futyre
» meggsages can be formatted ea HTML text templaras ta bre siandardized)
+ B crheap graphical usad inle-Tyue is @ "eady available (srowsar).

Apclieationa of WWAPAW in the LISA are OASIS for offer and reservation ¢t fransmission capacity
and, in the future, TIE for ransmisslon eghedulitg (MW over hours). Because of il graphcal
usar itterfacs the WWWW can alsp be used fer geneqal nfarmatlion exchange cetween
customers and utilties,

EDIFAGCT, ard to same exienl lor cerdain ransactions WYWIW, are the recommended base
standards for messagqe layou: and transactlen definitiona for commercial transactions in the
etectricily mamkat.

As soon a3 preliminary studies on naliona: rrearke: deflinifions provide more daetailed requine-
rments and the situation it fiable ancugn, then, Erstly on a regiorsl leval and pessioly an an
international leve . the finel choice for —he basic standard and the standerdizavion o the
information medels can take place. Agan this is & market decis an: regional bodiss ooud
axprass the naed and fanmulaia the objective of stancard 2ahion wirl 19 be done,

4.2 Technical fransactions end protocols (quadrant 3 and 4}

Il ig oen beard that ‘mar<et aw has now repaced DRrvs law'. However, Ohm's faw is
imractable, and astual electhigity flowe 0 interconnected power systerms way not nateh with
commerciel Hlows decided by the market.

In cantrast to many products, secniety cannat be stored, aoar from axcaalions sLch ae pump
glerage, st gnd far the main part preduction nusl maal nstaraneans nemand The proolem
of energy transmission cannot be eorsidered ndependartly lram the physics cnaracor stics of
t1e transmissien zuppan (the mafworkd, for exemaole commercial silaeral | PA-transasiions
belwesn Iwo po nis tesult in pars lel oower Bows.

The tyse of transactions conaidered nere nave been aotlred in 2.2 [quadrant 3).

The cpen energy ~arkel wisl bring ehanges to tha resltime operation of the povwar syelams by
* arganizational spht of generatian, irarsmission end distribwlion, interconneciad systam
aparation;

This means thera |s no rare & single aney tnat takes cara for 1the secure and egonoTic
cpe-ation of the ertire power syatemn. Instean, sewerul lweanical bodies wilk shew up whaeh
have to exchange information Soreectly, eomprehensively and an tima. This is of par ieuler
imporianca in the presence ol cengeation and are gencios.

« prders ol magnitude, maora ens‘gy interchange frznsaclions that have to be maraged,
filteved, procesead and communicated betwesn she techncal bodias;

v« energy trading that will becone mare ard mote transregionat @aro nternationa saue
carpelling mara ard mere af the 2oove-mentionos 1echmical bodiss o lal e gack ather;

v lhe first yersions for genaratior and load schadules will be dictated by market ralas a-d,
depending an fclual powar sysler cirnurstances tavailabil oy f equipment, weather, eie.),
mey be far away from tect nical feasiblity.

This means that those schedules wil have to be corpied by syslen operaloes and
camrmuricated between eact albor {and wilh ithe margt) agair and again unlil echnical
foasb lity is reachead.

Suet a complex techhical system can ony work with sffic @9t communeatian proceacres.
Slandardizalion hignly contribules to this.
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Spacfleallons exiat teday or 4re being delined for quadrant 3:
v within u: lities;

o babwesn irigrgannected ulililiss of a courdny;

+ hetween cocuntries, for example UCPTE wokirg greup.

&n irtarnaticnal cammunication etandard defined by IEC would Felgp e

» establish commor evals of security lor powar sysler opamlize nderegulaled markets;

By applying the |IEC standards [or exchanging inflormalion balween lechobeal parlicipany,
new Bmearging mArkets can levarans the axperienee mane in nthar markets

v promote 1he growih of enerqy trading acress regianal and naticral bordars.

By applying the |IEC standarde for exchang ng information astween tachnical badize, thase
would be weall prepargd for 1he avar rorgaging number and amount of enegy transaciions
rAcroAs all hnmers

To ke nclpful in making power system pporatisn in dersgulatag markala securs at
intermationally hlgh leve.s, tha eandard needs 1o deecr be tha ‘how' af the cemmunisalion

based or she defintion of the ‘'what'

4.3 Transaclions between market and power system cparation

Tha tyse of -ransactions ceneidersd hers has Bean sothnsd ir 2.3,

Communiceton partners at the border between market and powar systar opars: on ara

« ggveral market place providers,
= saveral tachrcal bodlas providing transr agion, distribution, metering. elc.;
= many individval producars, corsurmeans, lraders, brokers, gly.

Tha large numoar of co-amaalcetion  pactnarz calls  lor stendandizea  communicacion
PrOCEQUTES.

As already staded in 4.1, how the enengy markets Are organized iz highly inkomogenous znd the
alruclure is iike w to change aover a paeriod of fime. Inside markels, vanoos regional, matienal or
oven transnatianal esmmunicelion alantdards wil ememge.

O ihe other side, power systerm operation has a high similarity all cvar the warld.

This wi'l lead to commun calion procedures at <he interface betwecn marke! ana power systam
operation that, ar least at the technical sde, wil Fave moch ¢ommunalilr at all places, ¥ ile
ingide tha markets thare wall be very ‘ow commure ities; at the inlerface il will be necessany to
uEl generic a-Fyeical lerme suck az kWn, MW, ocation, time, otc.

Arninlgrnaliongl stendard for this interlace would help to

v oshablish commaon levals of aecurity “or powar ayster operation in deregu’ated markets;

By applying tne |=C stzroasds for exchaaging infermation betwsen markel and the
tecqnical bodiss, naw ememing markets gan leverage the cxkocrience made in ather
rnarkats.

« promata the groweh of energy tradng regional 23 well a8 acrass ragional and national
barders.,
By applying the [EC slardards foar exchenging informalion balwesn markat and the
techmical bodies, any new producing, consuming or trading body can easily take pard 1 eny
erergy market .nits ragon and bayano.
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Ta be helpful in making the energy trading work within tne limitations given by tna fechnical
side, the standard nocds to descrbe the ‘how' of the communication based gn the def nilion of
the “wka:’.

2.4 Proposal
441 Gansric techrical taska

A ghort sl of {he main technical actors should be crealed, indapendent of epacific market
implemartatians  comprising, for example, control centres, genarating  wails,  energy
managamen; centres far a portfolio generator, distributon condml gentres, substations and
parheps 1ndusingl plants. Some sub-classifiealions might be wseful {largedsmall unls,
SCADAEME. and 56 9n], lullewing the technical irpact of cack actor typa,

NOTE 3ome gencrtor: may be said e have = 'pordalig’ G cifferenl lypes ol gemeration contracte, Herza, -he 1gr
al 11g \err partfoiz gorcrater.,

11 is racommerndenl thal 156 TS S7, WE13, which is warking on the SIM (Cammen Inlermation
Madell should teke into account exist ng IEC protecols fat dzia rechange and requirements of
deregulated markets.

4.4.2 Conceptual data modal for infarmation exchange

The fire: task wil eanslsl of setling up 8 liat of real tima irformal on exchangee belweer sacn
pair o' a¢iery, We assume thel ‘rea time' mpresa-ils “wha: i5 concered with powor system
ar-ling ope-aticn’. “hat might incluce sema prowsionel info-metior (shon term groduc:ion
schedJlas, for ingtance) and z posfericr datz (roalized loac gueve, hiatoas prolecion relays
aperation, ko).

This inforrmativn should 09 dascriped with standard allributes {pei=rily, periodic cr spontaneous,

corfidentiality requiremarta. minimal aseuracy, etc.} and then structured into a conceplual bale
madel (COM]).

In crder? 10 be aooepted, the ligl of infarmation should be strergly aligned w ih present and pas|

works ol ooaratianal organicalions as, for example UGFTE 'real lima Inlermalion exchanges'
working oo, NEPG regommendations.

Howewer, real time irformation is Lseless withoul camprenensive descriptivg configured data
{power system topology. eloclt el eharacteristics of lines, ganerators, ale.). In a second step.
aquivalen: work should alse be done for 1his date, deduced mainly Irom 1ha former.

All ot this has o be doena by beth aysler operatior anc eisconmunicabon exprrs.

Il is ayen repgmmenged that ZC TC 57, WE13, whish iz working on thc CIM (Carmmon
Irtarmmation Model} should 1ake nle account zxisting |EC protoco-s for data exchange and
reqquiraments of daragulatad markets.

4.4.3 Check agalnst exlating protocals

A check should be made whether exsling ICC standards are gomprehens ve CROUGA "0 Conway
the mlgrmalion between Dower syslam bodiss themszelves snd betwocn sysam aperation
badies and market padicipams ik the deregulated market. Ths werk shaold ke none oy the
agprap-izle working greups of IEC TG 57.

If tre coigting |IEC stardards are comprenensive 2nouagh, the wark plan 18 tinished and no
changes of protocols are necessany.
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4.4.4 Exiend existing proiocols

If the exlsting |EC standarils are nol comgrebens ve enough, 1he sxistirn protocols will have o
ba axtended, Y is recammended thal such work should be done by the appropriale working
proups of IEC TC 57.

5 Conclusiong

Market trananctions (quadrant 1)

d] A ragronal slandard 15 nacassa -y for & given markel to work,

b Ma-<al tranzactions ooviously diffar betwesan syszlems and evolve even in the definition of
tems.

c} The definition of a s2| of market fransactions is regional work,
Recommendation -

Ho immeadiate I[EC work.
This should be -s-examined in sama yewrs when :Fe siuation i@ moe =lable for the
datarminatian ol eamrman items.

Market protocols (quadrant 2)

a) The technical suppart fer ine market -8 £ regicral choice.

) De-facto selutiors already exist ar are in development, nolably DA313 ard the Future TES
(USA). 150/FX ir Californ a besed on WWW and EDIEL [Se&dinavia) based on EDIFACT.

el IEC Baclar Board % has already made s recommendsation concesaing EDIFACT (el
SHEAEINF)
Racorarmand alion

1} The uge at EDIFACT as a base standard is ragamenended. AiFcogh WWW is not a
camrplets standaro, ite usa -5 supparted for appraoprate trangzchions provided thaf adequate
authenileaton and securty measures are amployed. Tha choice batwean thess two arc the
posaible incegration into one soluticn depands on the fype ol transaction and he overall
system deslgn. For some ransactions FIIFAGT a5 well YWANW can be used, for othacs only
EDIFACT or WWW snould be Lsed. Whai iz sopropra:ie is a ragional decisign.

21 EQIFAGT should be confirmed as a reccommended slenderd for business lransagtizra. The
adporunity o make EDIACT ewvalve bewarts an IEG standend for this puipose shodld be
studied subsequently, Ir particular to preciuda 'dialecis’ davalaping.

Process transactions (quadrant 3)

a} Progess tranged:ions differ ttle from one network to angther.

b Deraguleilan leads to & split;

v schieduling transmise-on and generalion belangs o the marke;, and

a ape+atlan and security including system servicas belenge to tha sYEISm Operalcr (0rocese);

= this split means that thare ia ar injerface between ‘'market’ and ‘process’ which noads
cpaelal congldaratien. .

c] Then standard protdcals are nasessary n order 1g:;
&« sagura power operation ir the new cantext;

» raal will the probable ingreass in energy exchangos.
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Recommandation

A tranaection model, limited in tna first instanca W conirml czoore commonication, shoold be
defined togetar with gther laghnical actors to check existing IEC arotocols isoc 4.4.1 and
4.4.3]. Ihe rodal ghal gover 'process’ transaciions and thots rantactions wilth t1g2 'marke!’
that were mapped to quadrant 4,

Process protocols fquadrant 4)
IEC protocols elready exist &ard asem to be suificiant.

Recommendation

1} Cheocok that they maten with the a2w transection monel (ase 4.4 3)
#y Hinere is rsufficiert match then tve IEC prolocals shou d be made more comaorehensive
(son 4.4 .4)

Interface ‘market to process’

Recommenrdatlon

1y The two communicabon systams of ‘market” and 'procese” should remain seoarated wik an
nterlace betweaen.

2y This reerface w2 of primary interegl 1o the systemn gperators in arder to implement thc
markel desisian. System onzrators should 1beralcre delina t1a raquiremeants based cn ke
regional markat rules W allow tne slandardizzaion of lhis inlerage.

3 Seections stil have to be made as to wach transections ef Ihia interace have to be
mappexd o gquadianl 2 proloee s and which heve (o be mapped on quadrant 4 protocaols.
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Annex A

Comparison of markets and related transactions

The follnwing three lebles show the lunclions, transections of different enargy marke:s and
generic services. The markel Iransact onz Ay be sJdpponec by alsclonic cemmunication, In
annex B tne dafintons ard te-ms of merkets are shown and these sre sometimes diffarent lar
gach market.

Il is nol possible {0 map marke: transactions in a unlform way to the market poricipanta in
different markets boeauss funclions, terms and definitions z2re dilfsrsnt. 1heratere, market
trangac: o1s are mapped (=) to generic services which arg sken mapped to real market
parliciparia, The melhodology is as follows:

Identi‘icallen of markst functicns and assaciared cransactions (sad to

g) funstions and transactions al markets

See lable A,

b) mapping transacHons = generic services
Seefabe A2

c) mapplng markegt participants > generic servioos
Sae table A3

Detiniticns at gereric unbundied getors end asscciated services:

*  T-anzmlasior Proviner Transmission ina s:,rs;iem Iwirgs] (Tral,

» Dis:rbation Providar: Disir bution in & system [wiros] (Dig)

= izeneration Pravider: Generation of electrizity (Gen),

=  Supplier; Wholesale Purchasirg & Reta | Se ling (F&S),

= Single Buyer: Furchasing & Selling In ¢na system wilhow knowing the price (58),

= [rader; Wholesale Purchasing & Sellrg {Mer),

v Bro<er: Brokering withou: Purchzsing 8 Selling,

* System Coerator: System Qperalion dealing with sysilem seevices, security, stability (S0,

* Powe- Exchangs: Ganiml trading with gererztion end demand or in cuse of power poal only
with ganerafion (FX},

s [Crd Custamer: Deraro ot ensrgy for own s $ous).

The ganarnc gervices can be mapped ‘n to 17 1 market partiz pants in different markeis. Raal
markat parkicipants may or may nod provide de-bundied services, Examples are Tra, 285, 50
= gantro: area ulility, Me-, Cuz = lvad aggregator, 50 > 150 [Indepenaer] Syslem COperator].

Markel funeliong are of = dynamic natwe and rmay change in course of time, Electron o
communicatiang sspporting marke; trang e ctiens must therafo'e be geneng aad 1lexible enough
o adapt 1o th &.
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Table A.1 - Funcilons and tranggctions of deragulzted markats

Markel funotiony Mi M 2 M a: K1 4: M5 M & mrT.
Markai izansactions (=) EU Scan LK PuyNE | USA | HEng Ll
Harkel acops B s : R i
! Singls gric e cowntny Yes  Yos ‘Yaa
' Mulilpie g+ d p&- counsry Yes  Yee Yo Y Yas Yeg
. Ringls enuntry proreglos L1 Yaa ¥ B YeE Yo
. WU E Gountriae of roglang Yea . Yam
Competfon, ! B
- Gngralor -] : Yee el Yok WS Yas TEE
L] Wihcieea & Yes | Yaa R =7 Yoy by 1 Rt ] YRE
- Fotiil Yeg | Yes f ok a5 No faE YeE
i contaets G L " moef g
. FhyelCEllY! DIEIUGER ! CORELMIST Tes ‘fas (X NO Yag T Yom
. Fl=ar&ially: prian hizdgirg o Yea L] Vmn Ymx Mo Yae
CIREN wiime: Lo swlairk Rt ‘s ¥ o i 1] Rl R Fae
. TPA ! NTRA& Tan i Yo Mm YaE | Yas-er [ Yes
' polnt-za-pal 1 tanll hi:H ¥R T Yax
' ine-Al-rnnnection 1arfl - Yes ¥ex No o 1
' Zinale Buyar (3By, ao-tract Yok Htx Ma ¥eE | Mo | Yes-in Bhia
' polak--a-pai el tarill ! * N|:|. MNa
' poin -1 egnnechion e R i es
Powmr pool with generelion ba : o Pocl YeE ;MO Fes Fos
' ~ Ganaralios bid and feraeast h-T] Vg bl e
- ‘Wholeszla . Wy hy-H YEE ] I
- AeEil (BNd ConsumMEr: Y'BE YEE Yag-lu | Yag-ly
- 2Baling with corsrralrtg Na TOg o5 YBE
Fowar Bt hange {PX} v e M R * Yap Yes
{- Spot l-'larl:at-fﬁ-r;ﬂ . @5 YBE g Yo
* min'serial-on a5 You a5 Y &E
= = gama-aila- ald oy Tem YA R {-H]
' = lpad oe W3 b1 Vs Vag
* = gdjusimenl bid 120 incidac Tnep Y
' wrpolasile Yas Fes YaE ¥ag
*  relall (end £ansL gt R LT VoS ‘¥aa ¥aE
= deaing with caistraing (1540 as by e o
v ppilhrp he na-se ¥ag-h, Tz ¥3E ¥am
- COLIMAM FENASSE e-§ Mo Ma veE
* = PRuling ard accouting fas taq W wom
L] Aneal lery Wanet (A % pE-Y o Yo ! ‘-"c.s {u ¥ea Yog
= » penerniion iz b1 B “YBE : WEes Wen
v = reculalion bic TeES TRE wvne LT
*  Combined matsio: SN and Ak ' Mo b+ ] wer-du ves YEa
. “uture mare=1 H T
' » hidding 7 L Mz Yae Yag Nz ik

T axcluonty Sceolaid 4 Mol e 1zl
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Table A1 {continued)

- Capagily

- + nformmaton fag

- = CARASiy rasRraabon h Wos

- = apl ting:eggre;ator ! ¥ES

" whaesilg ¥a5

Bystem GpbratweSGY - o vaw b tesc iU dae DT Yas ] vms ] ves ] i Yes
. I egreted Syater Ooeratar (30 YieE es e

lickependernd 35 ¢ 30) 7 Yy o e s Yo

. Szedrity Ge-ordingtore (55 e . e Yea
- Ea-ardinated SC - Y5 Yo

. | o 1mq..|-1nr:jr cantrnl & AGG et 1 “aeg Yag Yon YAx A5
L] Gene-aton sc-eduling

. S0 aconomic dispetsh el Yaa Fea Fea TEE VBB TBE
- S0 re-d spatsh s Wi Yes Es Es LTS g
. = 500t PX carmmit bed ) ? Yae Yee ND mixer 35 Yee?
- > Ancll ary B sommitded e M hry M iy 13 Yrey
. = awlf-commitied 1 YeE Mo YBE mixea | - ko Yaa
. A Adjsstment bid to 230 nefdes W e

. » S el (In g trENETIEEMN oo

" = Buyiay aacillary sensices Wax-Mn

‘.. Bdecoofoysten o | ) | _

v 180,80 I ¥ag Yasz Yeg Tes YBE TEZ
' co-ard hatad reglanal 500 waL Va5

. = Eeﬂla_manl al segounts

. central servica (S0, L} fas ¥ 3E b1 R :E FBE Y EE
| n decanlralicey suivice . Plep -1

Mot oI S BRIt Tl Lo K T " A

LI = Aemale meter raading

- bty WEE fog ¥ on ¥og TOE oz fag
- 4t Ce gampAny

r »* 0 larl an of naal:lings

. ut liy Wea i ¥aa Yan “aE VBB

TRIVIGE LAY ' Yaxs

. = Bill rg e el oot purting ' foa Vo5 Yeg. as bl | Yea ‘faa
. » End cuatomer cranging Yas YaE byl " " * ‘Yap-fu
o ;: 'l;iE.I:kE.h-t.:'lfDr'r'nEtan Yag Wew Wiy s T Yes e

‘=" means A markel tfransaction which may ba supporad 2w alegiromc com m.enlzation, ocherskss wiiho it “>' maans
A PMarkgl Tuan 2fle oof mark gl lealurs

EU = EBurcpean Unrlon, Scan = Scandinavie, UK = entigs o ooekel of Soglend and Walss aoly, AoME =
fBuetralint™ew faaland, USA = Unitaa Smies ai Amenca, RERE — Mew Ernglend (USA). Cal - Ca Hornla (LSa)

Fea-lu - Yes fulyrg
Tes b — Y9 Morway, ¥a9-5 - Yee Sweden

NOTE  Thw wiilbius Tar oK [Evybowl & Walys)d will change subslantialy with the -evlaed trading arrangaments :n
Aprll 2000
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Tabla A2 - Mapping of market transacticns 10 genaric sarvicos

X - parllclpant X - iritiating padisipnn;

Market trangankons Cus T Dik PAS Mar %R Gan a0 PX

Power pool with foracest

' > aenaratinn hid and Feroeast Pacl * ]

Powir Bhonge {PH)

L] Spct Maraai (5]

- = nfzrmallen X oA X ¥
- » qeraration bid | x X
i > "pEd b e x | X ¥

- - =ad usiment bid 16D i~e/dec X X

- > Sattlarr an: of oo nits x X X X X
im Anel [kry kAsrkal {4R5 T

- = gerarabion bld ' x X

- > egulalioe kel % ®

: Care e masec: SM and AN B

Furure markrl !

' » oidding X hi x X N

TrENBMEAAlTn mearhel

. Capaciky T o

" + information x ] k] X

- * CACAGITTy rreae waine Orx orx x®

. » Speithng'agaragaticn o x r X

. w Sehodulirg ransmission Or % [mE ¥

. = Anrillary serdcas arx LR =

Bystem opersior (50

. » Bpat F::IL oarr mitied [ %

- W ArciIny PR sememithed " W

- = Ggi-comm thed L

" Seltlarrant o1 acooutis

. = Cenlial sare e (150, 4 b4 ¥, X ¥ X x 13

= Darerirallzes samylos

Wider rﬂa.d:ng. m'.u-aa.d.tla;r-\a_l:rt

" = Remaie meter reacing o « u

. Ity

50 WiCE SOMMpany

! = Golkgshior o rasdin 3s ¥ v b X
[ oMoy i

' SCUICL Coanpany

' = Billi=4 a-7 accouvnting X X =

. = kndl cuetorma - changing X - ®

' = Marhel inlanrnation u A kA X

TrRnAM S0 i 4 sysiam csings” [7ra), DIBIDton In & sysion [wiros] Cisl, Genwe-afion [Gen), Purchazing ard

2¢ling (P & E]1. Sirge Buyer in one Bysfem {SB), “radng (Maee,

Excha-ge IFX), Cnd Custamer (Cus)
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Tabie &.3 - Mapping of merkel parficipants to generie servicea

| MBrHata f particigante Cus | Tre | Dla | P25 | Mar | 8B [ Gen | BO |
| = .. Indapendent produwcar I I . x i
' warlital intrgrate; gndertaking X % x X ¥
- O BribUtlan Sysiam cperetor 13 x ®
. Trans port s¥§rert opeatg: x % X
. Customer
' ana X
. wholaesls T rx | Or %
. Lingla buyer ' [} A
[ R AR _
M Powear axchanga
. 150 ” B X
. Fower supplinr E]
- Grind X -
- Balance sy pmangsille sunipsemy X X X
L] “rsdar ) K
- End custsmer x
M3 UK Sexeluding Soetland et Yaorlberr,. .o
LT T L e -
- GE SE 5 ) . .'<
L] Supalier X A
- frislritninre - : x
L] Aric X o
- Paod ’ ) ' F]
[ End cuslame: x '
Wid: Auprelatew deakind s T
- Bemaeta A
- Suppller ’ X x
- Elstrbuwior x
drd ¥ E
. :W . K
' En1:| Gushomar %
RERSLEEN . o R L -
. Gonl<ol areg X . ¥ A =
. Caneralion pravder Qr % or
L] Inaependan; Rysiar aperalar . ) x
Purchaang-zel ing enitlly O-X | OrX | 0% | drx | &%
" Trenamisa en coalonsr Q- Or X Or X
. Tranamiggior prowdar ¥
. Load serving an 1y orx | orx
. Pawst Mir«cters - H
BAE: Mes Srpnging . - - s
L] *
M7 Callfame =" -
. Frowar Exzrergo
. Indezendent eveter opa-alor w
' Tranamiksion prow-der X
1 CrETributlan provizer *
. Supp ler B "
. Enc. Zusiomess ¥
= 7 Generatora X
n Tl—.,l,d._':l-r ) H
Or X -orx
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Annax B

Definltions

EU {terms of EU directive B2/965/EG)

1) Generation means the productlan of electricity,

2) Produce- mesis B legel o- natual pereon genarating elastticity,

3 Independent oroducer {IFP} means & progducer who dees not camy aws elesiricity
trarsmigsior ar cistributlan funztiers in the territoy covered by 1be swsien:.

41 Cusomes neane wholasale o gnd purghasamns of eleclricity and distribution campanas.

5) Wholssale gustompr means any npiural of 848 person, who putchases of sells ealectricity
and wne does nel carry act trensmission, generatior of distrioobon Tunel ong ingide or
oulside the syslam where he is establishcd. [ Tradar'}

6] End cuslemar masis & suagtemer buying {oris own usa.
71 Eupply means tha deliveary and J or supply ot electricity to customars.

8] Single buyer means any leca! person who, within the systern whare ha is szlabl shed, s
respoencible far 1ke ynifist menagement of the fransmission systam and J or ‘o gentralised
wleciricily 2urchaging ard selling.

8} Meogotinjed Thirg Farty Actcss (MTFA} means algsincidy producers and  supoly

underakings and eligibke custonars 1a ba able Io negatiate scoess o the systam so as to

corclude supply conlragls witn each otfet on the basls of wvelunlery commancial
ﬂgrﬂﬁﬂﬁl‘l's.

“0y Therd Parly Acecess {TEAY means alectic by procucars and sepply undertakings and eligible
custemars to be able 16 have access to the 2ystam on 1he basis of pobiisned tariffs-so as to

conclude supphy contragts with gacn other on the basis of wolunlary comrmernial
ngraamaﬁm

11) Eligikla eusternar maanas g customer wha has the righl 1o chesa Fe own producer,

12 Digtributich sysemn bpemter magns 31 enty responsisle foo operaling, 2nsunng the
mainenenea and, if necesaay, developing the distribuotian systerm in & given area and its
inlargorectione with ooncr systoms.

13) Tranamission syater operator ~eans an a4ty respansible foo operarg, ensuriog Lhe
maintenarce and, if necassary, devaloging the transmigsion system in & glven araa anc its
intereoarectisha with ethe- eyatems, to guaraTles secunty & supply.

14y Venical intejratad Jadertsdng mesns an undertak rg pe-florming two or more af the
funct oms of genaration, transmission and distributan ol slecincity

UK

1] Supplis- means any legal person who purchases slectrleily 2z & whaless e customer, sclls
elerirrity to end custorners amd who does nob cesry ou; treansmission, gouaralicr. or
digirbution {unctians. Tha suppl - nas ne geographical limizalicn.

2] Dislribytor means any legal aersan wea doss ey ot the disiributior function {wives
CCMpany’).

3] Gensels means independer: genarators,

4) @rd mesns the tasrission nalwork. “ha National Grid Sompany operates the syesam in
Englana amd Wales arn pmovides transmission servicas., The'e are lhree ajher TSOs in a4
LK. .

5] Pacl{C.ecit ity Paol of Eqgland & Walss) means a piEce o lrads w o guners:ion bidding

and well ng electricty to suppliers. Tne acheddles a2 based on icrecasts of -he Hatianal
Girid Company.
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8} Hedqing contract meane a t-eaty betwssq producer {genarator} and wholesale custamer
[REC) to proiect againzt peak Pool prices Coriract of Diffarences’).

Soandinavia

1} Power Exchangs mesns 8 place of trade with both generation oidding and ioad aidding and
selling electricity to customears and traders.

2] 182 means g0 independent systom oparator who aperales but doss not own the natwark
and |s responcibla for aystem sacurlty and 1he ancilary $e*vicea f{intrrennnectinn aperatioa
sarvices),

4) Balance Razpgnsib. mpery is @ gampany who balances the system so that generation
meets the load.

4) Elaleral Contracte neane a trea-y for delivery ol elegiricity between a producer and a
tustomer. )

5} Grgd Company means a campany who ‘s respansible for ma nienance ard construction of
the national tramspan nelwark.

6] Seitlement of Accounts means a carvice where a balance of energy exchangs is made far
bifling purpoas. ]

Ty Bpwe: Supplier mears 2 lagal cr ~atural parsen genamting aleatrinity.

8y Trader means any v2fural ar 1egal parsan, who purchases o- selis alectncty and who doss

na| camy wut transmissian, ganers:ion o1 disinbutior functions ingide or cutside the syslem
where he 13 eatablishec.

USA IFERCa OASIS, NERC's pperation rulas)

Ganerel Commertg: Tshle entries refer 10 & dercgulated ervironment within whickh
transm:sgion-access alated trancaclions are codductad dsing OASIS [(Dpan Accsss Same-
Tirnz Intormalion System demanded by FERC for rese-vation of fransmission capacityy, and
that other market infragtrectuqes (ag. power excharga, 150) will cé-exisl wilh OASIS o
perform other necessary funclions far operatinig deragulated power syste—s.

Moz1 of the terms are 1aken from NERC.

1) Ancilary Services means Intarconrectad Operations Senoees (I05) identitied by FFRC
QOrder 882 g8 nacessary (0 eect A traneiar o’ eles:icity belwerr purchasing and sciling
entilies [PSE) and which & Transmission Providor mast include in an apan aggest
transmigsian 13rilf.

2} Bilatoral Contracts means a ircary tor oolivery of elastncity betwaen {wo partiea, Tre
cantract may ba for physleal delivery of a'setriclty, or ter providing financial hedge against
price volatility,

3] Control Area mears en electric systemn or systems, bounded by irlarconnaction malasing
and telcrretry, capable of contral ing gena-atlon ta maimaln ita intershangs achadule with
olher Contrad Areas and corldboing o Mregeency eguletion of the Interconnaction. {See
Host Contror Arers and Meteres Sontrol Area. '

4) Genarglion Provider measns An entity that prowides capacity and onargy to the pawar
system. A Generation Frovder may puicqasa asddor ganerase -he nowes gnd snergy
dalivarad 14 ils GuslGmers.

3) lpdependent System Operator {1507 means an antlty, whish is independart trem other

markel players, 1Fal oparates a sub-region of 6 power ayatem. The 130 may or may not be
a Cortral Area, It the ISC is not o Control Arga thers primary duliss will fosus on
transmiss10n EaCUrify.

5] Load Serving Entity (LSE) mears an entily tha: elthar agaragates and serves load indirectiy
{whalesala) ar direetly earvas load §recai’).

7) Security Co-codiralor means 2 lega, person who car gz gut tha securily function (part of
ancillary ssrvleea) ovar mova thea one ayalam.
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8] Systert Cparale- maane an individual electric systam canlral canire whasze respunsmllrty it
18 {2 monilar and cantrol that e ectrie systam ir ‘gal-time.

9 Opas Accest means the fhird pary access to lhe lranspot retwork for he purposa of
direct b laterz| whoteaale trads belwesn custoner annl produce £ wholesale company. May
aiec mean retail trade acaess: g the network by some siates.

100 OASIE (Dpen Access Sarng-Time |nformagion System) means ar oleciranic posting system
ler ransrmizsion access dets (tranamission capacily, awxiliary services) that allaws all
Tranmemission Customors to vicw the data simu tananously.

“1) Operaing_Authorty mesns the entity respansibie for & soecilic aspec! of power systam
oparation, “or examale, Contrel Argag ara normally resoansible for The generationfdermand
balance process and 2s sugh  gre the Oparsting  Authadly  wik  respect o
generrahav/oemand  balarce. Oograting Authority is eomagsed of various functioms
(generation/danand balance, |-ansmission system ssacuriy. etz which may be the
raspoasilel sy of multp & artities.

12) Powar Boke: means a :kird pary who esiablishes a transaction belween a geller and g
purshazer, & Power Broker does not take title to capacity ar ereTgy.

13 Powat Markatew mears an rriily thal perfiorms = power markeling Tunelion {buying and
selling) anct does not operate generaticr of serve custemers directly. A Power Marketer

lakos vtle o energy are cApecty arc markets the product to whalacale and -etail
custometg. = Mar.

14] Bower Beol regns 1we or mare intecennecled eleclric systams plannad and cperated to
supply powsr for their combinee demand roguirements. Thers are two gereal types of
Fower Poal; tooze and Bght.

15%) Pyrehasing-Selling Ertitiss {PSE] maans those tha: oerale ceneraticr or serve customans
direct v, and 23 those thel aerfo'm marketing funelions anly and da nat aoerate ganeration
ur serve ouslorress directly. Types ol PEE include Gererglion Providers, Load Sarving
Enlities and 2 owear Marketers.

1B} Transmisgwmn Gps;omer means an antty wiich parchages transmigsion service iram a
Traremiszion Provider, Transmiszion Customare may be individual cuslamers, Sonirol
Ageas, Transmissian Providers, e, There are threa disiinot Iypes of Trnsmission
Crustorier:

v Thosa who sirply conret o the transmissior systam
- Forexampls, a gene-ular prov ding reserves
* Thoze who wheel across 1he franemission Eyatanm
Fa+ axarmpla, o Power Markeler
= Thosc whea diractly serve load or are sggregators of [oad.
17) Tranemissign Providers means in the erctast senee, sntilies thsl are rospansib e for

amuidirg trensmission forvice 1c Transmmigsion Customers, in tne practical sarswe, mogt
Transrmizsian Froviders alse vpatate generation, and many are Control Aeas.

Callfornia

Terms of USA ard acditicra:

t} Power exchargo moans 4 place of Lrede with boh generaton bidding and cad bidding rRnd
selling aleciric 1y 1o augtnmerg.

2) 120 means ar indepsndenl sys;em ope-asor who oparates but doss nat awe the nefwork
and iz responsible fnr system secanity and the ancilary cesvices.

2 Bilzteral Conlracls means A freaty for detivary of elacicily belwesn hwe parlies. The
cantract may be tor pnysical dclwnry ol eleciricily, or for provding firancial hedge against
priee vons: ity
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AustralizNew Zealand

1) Singla Suyer for Opan Accees to Matwark means transm ssion grid secur ty and congest on
is managed by g single entity. who is also rezpansibla lor opsialing the spoel snargy marke
and andillary serdoe markal.

2] Bilgieral Contracts means a treaty For aelivery of slesricity between dwo parties. The
cantract may ba far physics dalvery of slectrisity, or for providing financie: hedpe apgainst
priga volaliily. .

1) Gengralion Sgheduling meane Fe-dispateh schedue for the next day and Reoal 1me
d'apaich For the carrent time. They are al bazad an bds and olfars submitled by market
participants, and respagl physical and &ystam operatirg constraints, The funclion is
perfurmey oy the ndependen! markatssysem oparator,

29 Hg-Dispalcn means the indecpendon markstisyatam aperater ra-defa;m nag ganaration
dispatct profile “ollowing re-bidding by market parisipariz within the permissible re-bidding
fime wingiow,
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Annex C

Existing solutions

C.1 EDIEL: a nhotdle EDI forum for the power industry

The power industry

The Mordic elecrical powar peodushian and consumptior is an industry with & . -nover o sbout
350 billion kllowat-heors values 1o sparox meicly #5 guher dal ars,

Tre Mordic countries DeaTas. Finlend, Borway and Swedan have deragulaled the power
indugtry. & oo powar exchenge for Morway and Swader waz establizned in 1996, Srom
18998/498 botkh J2nmark &and Finlard will ha inlEgrﬂlE{l as a part of lhe common power
exchange, Mord ool ASA iz responsiBle for the administra: ar of The power exchzge. This
includes dislr bution ot market informadion 1o el psricipents 1d sysem oporalars it tha
Huordd ¢ caunsriss,

One resdls of tha aeregulation is that a mullinational eompany an purchease power from one
supplier ior 5 | thewr installations inihe Namdic crineies Tae ood 29d 1ha power lines are slill g
mangpoly. Free compalhier withic prodaction of powe* gives |ha urars the freedom to chocss
suppiler withir gach country.

The deregulation has nocreassd tie t-gde with electrica powes’ and increaeed -8 nesd for
FELCFiNG. ~he set:lament in baged on hourly melering. This hea fudher more given a focus an
EM {Elecironic Date Irtercherge; a5 a weol “zr handlinrg the inceazed neads To- informaliop
and transaan of data betweer ihe participants, the Systemr Operatar, and the Powes Exchanga.

EDMEL - Nordlc Forum

To deal with the roreased need [on infurmalice dale s1d 1he imerchange Betwaan difarent
parties in e powar indostry, EDIEL Modic-=ocurm wse aslabiished, The Forum was
astablistuad 10 (ke autumn 1905,
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The scops of tha EDIEL Merdie-Forom is b standard ze the yse of EDI based on the
UMN/EDIFAC landand m the Mordic powar indusiry, The standard EDIEL is supposed 10 cover
afl meeds for inerchamging of data, axcopt on-lime data betwasq parflelpants, Syslem Qparalore
and trade crcanisatioas In tas pawer industry. Bott domest.c and nberchange betwesn the
gountries is to be hendled by EDIEL. ERIEL Woroic-Forum will malntaln and develap the
standard and also handla lopcs v conneclad aress, gy s.ardsrds “or comrurication, security
ard com rurication network, Intermat.

The EDIEL Mo-dic-Farum has members fram the followirg argan sanons:

+ Mard Pool ASA

=  Svenssa Kainat, Swecen
«  Sydkraft, Swadan

» Statnett SF, Morway

* Viker Enaminet:, Morway
= ELTHA, Cenmark

s ELKFAFT, Denmar

v Aralrar Veione Oy, Finlann
«  PY0O-0roun, Fimand

«  Fingrid. Finkand

Tha chairman of EDIEL is o e lima baing MNord Pool ASA.

Advaniages

The standarnisation of the communication prolecol for tramsporl af dala and inlemabion in e
Mondic aower industty glves the partlelpants £ clear ang precige desctiption o1 how o
irlarchange messages, T1 9 documentasion incledes desctip: on of I1he messages, the Jesa of
communicalion prolocols and security functions.

Tha EDIEL sseslflggiians are tased on intemationa s=mndacd UREDIFACT. EDIEL can ba
used across coundry bordars withaut any adjus:nemnas.

Usa of the FF| standarca is A toal to achieve ar efficient exchangs of dala bahween all
particioar:s in the deragulated sower industry.

EDIEL Mesxage Handbook

To =nsure that interchanging of information in the powsr induslry 6 based ¢n the eams
framewarhk, e first proodoct T-um EDIEL Nurlig-Furum was a «Message Handooosn. This
Mesaage narnbanck containg lmplementation Quides for mommor used messags ypas in Lhe
power industry,

In agdlklon & funational dessriptian, which contains common desorptons for tha diffareat
Implerentation Gu:des, was mada. This includes relalons betwesan lhe cilteraqt message
Iypas, use of eodes and code ials. Special conditions betwesn the countrigs, tima zonee, tarme
and notation, wge of heacer and trailer segments and 1he use of e COMTAL nessage ame
documented.

EDIEL Mardic-Forum ig regpons ble ‘or the dosumenistion and Purlher mainlenznee. This
Covers:

«  Maeke documentation of good qua ity

«  Have gnowledye about the perlies using the docamentation
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= Provids qaeassany suppand Ans help to the Laers of the documeniation

+ Have knowledga te malmair tha dogumeniation as EDIFACT develops gnd e user-
raguests A ends

The Meesege Handbook is primarily written for pawecra who are going fo implerart
UMN/ECI—ACT massares it appllcabont ard EDI-scftware vendors.

Implementation guides dayelopad oy ECHEL Nord o-Forum are;

« DELFOR. Used for pencration productior schedulgs and consumplion forecast. Tre
messane iz also vsed for metaaralagical inta-malion;

» MECOMNS. Used tor metered values and hilasaral confrac:s:

« APLCRAK. Ackrowledoernant ar application |evel; -

« QUOTES. Used lor bids to t1e Power Exchange, System Cperator ar bitatoral trade;
«  SLEKP |, Used for price iniormatian Irom the Power Exchange and Syatam QJperalar.

An axpaneion ie planned far;

«  Irwcice messsga [INVOICEY,

= 'Reques far quotat on” usee to irform the players at the Mower Exchangs bhefore bdding is
lgking plags (REQOTEN

» Inormatior about changs of suppl ar (PROOAT).

Communication
Tha eammuricatinn infrastructure differs B bit between the oil "erec: Mondic eounlries,

Ir. g silsation wth many paricipants cxehanging infornet on between eachk ather it is
recommenaed 1o Lse Email syeiems as carmerz of EDl messages. The curranl regammended
prulocol in |he EQIEL srea is X400, bu: in ne futere 1L may be more sonvenient to usc the
Intermet me | protocol SETRMIME over the poblic Inlernet, Eltra, which is the indapandant
systam oparater an the Jutmnd/Funen frea in Deqmark, kas 2 reaoy chosen this.

X400 has so far secn the most used gommoricstian s:Andard, eapecially in Morway and
Swadan. Beth X200 P7 and P11 zommunication protecols over X285, 1S0M and gsynchronous

linex @re ir use in he oounlries, A Tumrber of partlapants Bave gambined the seme X400
implementalian for FOIL and email.

Security

SDIEL Mordis-Forum is working with defin tion of sazirly recemmendations So Sar, 2 sowlion
hased or DES ancryption hae been neflned. The DES solution is not winely Jsad today.

ECQIEL and the Power Exchangs

Standardized F? based on UN/EDIFACT Fas bear used age nst ine Power Exchange. Mord
Fool ASA since 1594,

The uge of EDIEL has inereased s nee the start sad today mome han 70 parlic pants cse
=DIEL.

Tha message types vsed Are bidding informa:cn [RECQOTE), s QU0 ES), price
niarmalion (SLSAFT]. eppicaticn arrer and acknowleogamen! meseage (APERAK) and syax
a2rmr and acknowledgement message [CONTR_).
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In adartion, the meegsage type Delivery Schedule fDELFDH] Bna Metered Services
Consumplion Repot (MECOMNSE), is usan baetweer Nard Pool ASA and Swvenska Kraand! in
Swedan.

Tte communication i2 laday mainly based o X. 400 gve- X.25 ar S04,

EDIEL in Denmark

Tha daregulsticr al ika Darigh pewar industry will start in 1598, The coumny I8 diviged into two
elentrizily areas: The Zealand area, where Elkrafl is an independent system oparator and the
JdutlanddTunsn arma; whare Eltra is an ind2petdent system oparalar.

In the Eltra area. EQIEL wil be usad lar s=changs ¢t 'nan real-time' information betwesn Elira
and the elacirclty companles, The DELFOR mossage will be used for farseasting produciion
anl porgumption of electricity. From 1989, melared congumplion and production will bo
trenamitied by MSCONS message. All cammumcation will be owver the public Inernel,

At ElkraM UN/EDIFACGT 13 1in use for commumgalicr with Mord Pool (bids and price
informat on). Furlhermore an EDMEL commumesiion wilh Svenska Krafindt will be pat imo
operaticr in March 1888 (DELFOR, MSCDNS, COMTRL and APERAK).

The communigatien b Mord Pogl ard Svensha Krallnidl = based on X200,

EDIEL in Finland

Tha vevalppmen| gf ECIEL in Finland is co-croirated by & nat o4 working group cansisting of
Fingrid (The nalienal g9d company responsible for the system pperation ir Finfand), oower
companies, EDM vendore and Firrish Flactricicy Association. EDIEL has besen osed in energy
trade eince 18087, Nearly 30 companies cor groups are uslng FRIFL at present, coveting mare
t1ar one dhird of the distnbulion netwerk comoaries’ needs for ensrgy dala lranslar oa e frea
enargy markel. The numbs: of EQIEL users s conmtinuous Yy ing*essing. The message types
Laed are MSCONS lor messured srargy valoes, DELFOR for defivery forocasts and CONTAL
for the control of maseaga franstars bedweer EDI-corverlars. SLSFE91 ard AFPERAK will be
laken in use inn lhe Aear Tujure. Communication is malnly basad an FTP, especially in smail
companes, but X.400 avar TCP/IP ar X400 owas ®.25 ae dlso used.

EMEL in Norway

Elandardized ED| based on JWEDIFACT has baen used in the power industry in Monway sinca
1994. A Morwegian EDIEL group, which i responsible for EQIEL standardlsatlar In Nosway, ia

estabiizhed.

“he Sysiem Operatar and gl WNarwegean suppliers and gnl::l ownerz will excharga dr2a for 1he
saitlemant based an lhe MSCONS message.

In addifion the message type Dalivary Schedule (DELFQRY, s usod for orodustlion schadulaa
and ancillary sericas to Statneft ard meteorslogical infonmalice from |he  Worwegian
htcigoralcgical Inatiute to Statnelt and the producting campan es in the power industry.

The communicat.on today is based gn X400, X256 or iSON
EDIEL in Sweden

In Swecen Svonska Kraftnat is responsibla for EDIEL. Taday Ihere are about 275 nsers using
EDI. Qver 8 milion mecsagas a year are mouted ihrough the ¥.400 MTA [Mesaage Transler
Agant) at Svenaka Krafinat and abour 2 1 million of theee are sentto or brom Svenska Krafingl,
The EDIEL syslem at Svensks Kraftndt is ane of the largest EDl-syslems in Swadan.
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The meszage iypes used is MBCONS (Metered servicos cancumalion reppr), DELFOR
(Dolivery seharula messageh, APERAK (Applicatian arrar and acknowledgement messagea} and
CONTRL {Syntax error and ackrowledgorment nessage).

The comrunicatian wewards EQIEL in Bwaden & malnly bassd en X400 thraugh & P1 protacal
ower .23 or through & PT protoeol against a Message Stare gt Svens<a Kraftnat. TGPAR (P1)
and I[SOM [P7) wil ba new allernatwes in 198§,

ED and UNJEDIFACT

ERIEL wil use 1he standard UN/EDIEACT as the basis lor messagse lypes whea descrbing
inlurrmalign interchanged between participars in the pawar Indusiry.

When data2 ara imlerchangad batween different parties by telatransrigsicn nwthods, 8 gommen
‘anquage’ should pe used with an agreed mode of Expressitg ik, 8. commen protocals,
megsage identifigation, agreed abbreviatcns or codas ale. .

Il & univarsally eccepted standard is not ased, tre ‘languapns has to be agreed bilatorally
between each pair of inberchenge asartners. Taking inlo Aoeounl tne large oo —ber of oartias
wilh need of ckchangitg data a%d the ever-ingreasing number of polanlal usars of
teletranamissicr fechniques, it is obviowa tnat such & Eilateral approach is not viakbig,

Besides usimg compatibla eystemes, [algrchange patiers snould follow unitarm rlas = aspact
of communicalior argedures which include the oypes of mozsanas accepiah e, de-tisics:ion of
parligs, reference o proviausly agreed proleeols proAcreaments on characker set .anguage,
transliteralion and ivterchange strocture.

“he princlples rentioner aoowa led 1o the developmer: af the United Me- one Eloctranic Dala

Interchznge for Administration, Cammesce and Trenspor (UMN/EDIFACT) syntax ruofes and
standard messages.

Ihe UMENFACT comprigses a se: of intenatiorely apresd stardards, direclorier are
guidslines {or the slaptronic interchange of siruciurcd data. and iv partioular that related to
trade In goods and services beatwasn indepandent, compulareed intormalion sysicms,

Racormended wilhin e fremework of the Uniied Maticrs, the rules are approved arc
published by UM/ECE in the United Natiors Trada Data Inczronange Direciory (UNTD') ar
are maintzired under agreed procedursa.

EDIEL Mord e-Tarum

Cslo, 3. March 1993,
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2 DASIS

Thes NERC {Marlh Amarican Elactrn Selisbility Goungcil] ook 2 proactive stance which laad ja
the fprmerion of DASIS (Ooen Accass Same-time [nforalion System), which is usea for the
reservsation af irznsmission capacily for bilateral {rad ng.

Thes F_EF-HC {Federal Energy Regulzaiary Commigsion gave e sUpport 1o this industry initialive.
Cartain codes of conduct hava heen Instliuled 1o Imit (ie flow of information betwaan some
parlies ardd o limil movamant of s2aff, for instance from power praductlon to power marketirg.

The FERC initiatod :ne proeess wia docurnent FERG 882/880 which gave 8 6-montq warning.
The indugtry gal up & task foree o implement the Joint Transmission Sarvicea Inlarmation
Meiwork (TSN o implemant QASIS. Produetion Oparaiions begen on Jandary 3, 1957,
Accezs is ‘browser-baged'. However, new that CASIS is oporaticral it had anly encouraged
lewzal Irading rather than over iong diskances. The conflie: between Coatrect Peth and Physical
Palh hed always besn recognized, bul was addrassed minimally during Fhase 1 OASIS. |t is
gett rg much mare allert.on, as fol-gw-up phases of OASIS are being plannad.

Requirements for QASIS, as specified in the Standards and Communicasion Protocels for Gpen
Access Same Time Infomatlon System (OASIS), include;

= Irtemet-based OASIS natwerk grehilecivre and web-browser. {Subseriber notification after
Phase 1 te avoid osertormance cegradaton due te excess.ve sobscrbar 'pinging the
eyetam.)

= ASCH-pased DASIS terpiates and tile structures ler delirirg information preseasatinn in
graphical dieplays and vpidownloading fllzs

« OASISE Maming conventions, date elerment dictionziy, and gans-al roles for QASIS
iemplates.

a lgar requAsl and rakpanse procedunes
»  Security, availabiity, and parformance raquiramentes

Tha fellowing iz a liat of DASIS user-interaciions and asecciated te nplates.

1. Peat ATE, TT and OHerirga {franspost)

2. Query Cifarings {axx ciiering)

8 Purghaga Trangmigsion Services (franerecusst, traslatus, ransell, sranseust)

. Saller Posting cf Trangmlsegion Sanvicas (ransgos!, fransmodify)

- Furchase Ancillery Servizes (gngrequast, srgetetus, arcael, anccust)

. Seller Ancillary Services Posting jancpasi, smoupdatod

. Seller to reassign serv o nghte to ancthar cus:ame- (ransassign)
fhery Bchedule fechadula)

5. PostiUpdate Schedula (postschaoule, updalessheduls)

10. Curigilment F'cl-stirig {masicuriaii)

11. Query Surailment jourtai)

12, QuantReeponza of Liste fiss)

13, QuetyiRasponza for duditlog fauditog)

14, Updata Niegw Informal Meesages {messagegost

15. Delale Massapes (massagadeleia)

16. Btandard of Condust fstdeondusl)

17. Maimenance (rrany}

L B B 5 B s B )
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I EC Standards Survey
]

The IEC walld like to offar you tha hast quality standards possible. To make sure that we
cantinue 1o mest your needs, your feedback |5 essendial. Would you pleasa take a minute
to answer the questlons ocvereal and fax them to us at +41 22 919 03 00 ar mail them to
the address below. Thank you! :

International Electrotechnical Commisaion
2, rue de Varcmbs

1211 GEandye 20

Switzcdand

or

Fax to; IEC/CSC at +41 22 91903 00

I

I

I

1

I

I

I

I

I

| Custerner Sorvice Gentra iGET)
I

|

1

I

I

I

| Thark wou for your centribution to the etanoa-ds-making process.
|

I Nicht IrasKleron
MNe peE Rffra~ehic

A Prioritaire S

“an =Mranc e
ND % Arno recy rad

REPONSE PAYEE
SUISSE

Custamer Service Cantre (CSC)
lnternational Electrotechnical Commisgion
d, rue de Veremhe

1211 GEMEVA 2

Switzeriand
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IF you ticker MOT AT ALL in (uestion &
tha reasan is: (Hok ail mal appiy)

slangard ig ot of date a
stanoard is incomplete m
standard iz too academic J
standard |s too superflelal m]
tithe ig ™ glamding a
| made the wroag cho'cs =
T e
FPlease egsess (e standars in the
lollowing caiagories, ugirg

the numbers:

11] unacceptable,

(2] balow avarage,

(3] average,

[4) above avaraga.

{5) excaptinnal,

{E) no’ applicable
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