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APPLICATION  INTEGRATION  AT ELECTRIC UTILITIES –  

SYSTEM INTERFACES FOR DISTRIBUTION  MANAGEMENT –  
 

Part 8:  In terfaces  for customer operations  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es ,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  National  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati onal  
consensus  of opi n ion  on  the  rel evant sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by  I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agents  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts.  

I n ternational  Standard  I EC 61 968-8  has  been  prepared  by I EC techn ical  committee  57:  Power 
systems management and  associated  i n formation  exchange.  

The  text of th is  s tandard  i s  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

57/1 548/FDIS  57/1 573/RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  ind icated  in  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

A l i s t of a l l  parts  of the  I EC 61 968  series,  under the  general  ti t le :  Application integration at 
electric utilities – System interfaces for distribution management,  can  be  found  on  the  I EC  
websi te.  
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The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  i nd icated  on  the  I EC web  s i te  under "h ttp: //webstore. iec. ch "  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l ingual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  

 

IMPORTANT – The  'colour inside'  logo on  the  cover page  of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct 
understand ing  of i ts  contents.  Users  shou ld  therefore print th is  document using  a  
colour printer.  
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INTRODUCTION  

The purpose  of th is  part of I EC  61 968  is  to  define  a  standard  for the  in tegration  of Customer 
Support (CS),  wh ich  wou ld  i nclude  Customer Service,  Trouble  Management and  Poin t of Sa le  
re lated  components  i n tegrated  wi th  other systems and  bus iness  functions  wi th in  the  scope  of 
I EC 61 968.  The  scope  of th is  s tandard  is  the  exchange of i n formation  between  a  customer 
support system  and  other systems wi th in  the  u ti l i ty enterprise .  

The  I EC  61 968  series  of standards  i s  i n tended  to  faci l i tate  inter-application integration  as  
opposed  to  i n tra-appl ication  i n tegration .   I n tra-appl ication  i n tegration  is  a imed  at programs in  
the  same appl ication  system ,  usual l y commun icati ng  wi th  each  other us ing  m idd leware  that i s  
embedded  in  thei r underlying  run time envi ronment,  and  tends  to  be  optim ised  for close,  real -
time,  synchronous  connections  and  i n teractive  request/repl y or conversation  communication  
models.  I EC  61 968,  by con trast,  i s  in tended  to  support the  i n ter-appl ication  i n tegration  of a  
u ti l i ty en terprise  that needs  to  connect d isparate  appl ications  that are  a l ready bu i l t  or new 
( l egacy or purchased  appl ications),  each  supported  by d iss im i l ar run time envi ronments.  
Therefore,  these  i n terface  standards  are  re levan t to  l oosel y coupled  appl ications  wi th  more  
heterogenei ty i n  l anguages,  operati ng  systems,  protocols  and  management tools.  Th is  series  
of standards  i s  i n tended  to  support appl ications  that need  to  exchange data  every few 
seconds,  m inu tes,  or hours  rather than  wai ting  for a  n i ghtl y batch  run .  Th is  series  of 
standards,  wh ich  are  i n tended  to  be  implemented  wi th  m idd leware  services  that exchange  
messages  among  appl i cations,  wi l l  complement,  not replace  u ti l i ty data  warehouses,  
database gateways,  and  operational  stores.  

As  used  i n  I EC 61 968,  a  D istribu tion  Management System  (DMS)  consists  of various  
d istribu ted  appl ication  components  for the  u ti l i ty to  manage  e lectrica l  d i stribution  networks.   
These  capabi l i ti es  i nclude  mon i toring  and  con trol  of equ ipment for power de l i very,  
management processes  to  ensure  system  rel i ab i l i ty,  vol tage  management,  demand-s ide  
management,  ou tage  management,  work management,  au tomated  mapping  and  faci l i ties  
management.   Standard  i n terfaces  are  defined  for each  class  of appl ications  identi fied  i n  the  
I n terface  Reference Model  ( IRM),  wh ich  i s  described  i n  I EC  61 968-1 :  Application integration 
at electric utilities – System interfaces for distribution management – Interface Architecture  
and General Requirements.  

Th is  part  of I EC  61 968  con tains  the  clauses  l i sted  i n  Table  1 .  

Table  1  – Document overview for IEC  61 968-8  

Clause  Ti tl e  Purpose  

1 .   Scope  The  scope  and  pu rpose  of the  document are  descri bed .    

2 .   Normative  references  Documents  that  contai n  provis i ons  wh ich ,  th rough  reference  i n  
th i s  text,  consti tu te  provis ions  of th i s  i n ternati onal  s tandard .  

3 .   Terms,  defi n i ti ons  and  
abbreviati ons  

 

4 .   Reference  and  i n formation  
models  

Descripti on  of general  approach  to  customer support,  
reference  model ,  i n terface  reference  model ,  customer support  
functions  and  components,  message  type  terms  and  stati c  
i n formation  model .  

5 .   Customer support  message  
types  

Message  types  re lated  to  the  exchange  of i n formation  for 
documents  related  to  customer services.   

Annex A Sample  XML schemas  for 
message  payl oads  

To  provide  XSD  i n formation  for i n formation  use  on ly.  
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APPLICATION  INTEGRATION  AT ELECTRIC UTILITIES –  
SYSTEM INTERFACES FOR DISTRIBUTION  MANAGEMENT –  

 
Part 8:  In terfaces  for customer operations  

 
 

1  Scope 

This  part of I EC  61 968  speci fies  the  in formation  con ten t of a  set of message types  that can  be  
used  to  support many of the  bus iness  functions  re lated  to  customer support.  Typical  uses  of 
the  message types  include  service  request,  customer agreement,  and  trouble  management.  

The  purpose  of th is  part of I EC  61 968  i s  to  define  a  standard  for the  in tegration  of customer 
support (CS) ,  wh ich  wou ld  i nclude  customer service,  trouble  management and  poin t of sa le  
re lated  components  i n tegrated  wi th  other systems  and  business  functions  wi th in  the  scope of 
IEC 61 968.  The  scope of th is  s tandard  i s  the  exchange of i n formation  between  a  customer 
support  system  and  other systems  wi th in  the  u ti l i ty en terprise.  

2  Normative references  

The fol l owing  documents,  i n  whole  or i n  part,  are  normativel y referenced  i n  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i ti on  ci ted  appl i es .  For 
undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

I EC 60050,  International Electrotechnical Vocabulary 

I EC 61 968-1 ,  Application integration at electric utilities – System interfaces for distribution 
management – Part 1 :  Interface architecture and general recommendations  

I EC  TS  61 968-2 ,  Application integration at electric utilities – System interfaces for distribution 
management – Part 2:  Glossary 

I EC  61 968-6,  Application  integration at electric utilities –  System interfaces for distribution 
management – Part 6:  Interfaces for maintenance and construction 1  

I EC 61 968-1 1 ,  Application integration at electric utilities – System interfaces for distribution  
management – Part 11 :  Common information  model (CIM)  extensions for distribution  

I EC 61 968-1 00,  Application integration at electric utilities – System interfaces for distribution 
management – Part 100: Implementation profiles  

I EC  61 970-301 ,  Energy management system application program interface (EMS-API)  – Part 
301 : Common information model (CIM)  base  

3 Terms,  defin i tions  and  abbreviations   

3. 1  Terms and  defin i tions  

For the  purposes  of th is  standard ,  the  terms  and  defin i ti ons  g iven  i n  I EC  60050-300,  
I EC 61 968-2,  I EC  62051  and  I EC  62055-31  appl y.  

Where  there  i s  a  d i fference  between  the  defin i tions  i n  th is  standard  and  those  con tained  in  
other referenced  I EC  standards,  then  those  defined  in  I EC  61 968-2  shal l  take  precedence  
over the  others  l i s ted ,  and  those  defined  i n  th is  document shal l  take  precedence over those  
defined  i n  I EC  61 968-2.  

______________ 

1   To  be  publ i shed .  
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3.2  Abbreviations  

CIM  Common  i n formation  model  

CIS  Customer i n formation  system  

CRM  Customer re lationsh ip  management  

CSR Customer service  representative  

ERT  Estimated  restoration  time  

IVR  I n teractive  voice  response  

NO   Network operations  

OMS  Outage  management system  

POS  Poin t of sa le  

UML  Un i fied  model l ing  l anguage  

WM Work management 

XSD  XML schema defin i tion  

4 Reference and  information  models  

4.1  Reference  model  

4. 1 . 1  General  

The d iagram  in  F igure  1  serves  as  a  reference  model  and  provides  examples  of the  log ica l  
components  and  data  flows  re lated  to  the  context of th is  part  of I EC  61 968.   

F igu re  1  describes  the  i n formation  fl ows  between  the  components  defined  i n  th i s  part of 
IEC 61 968  and  the  components  i n  the  reference  model  defined  i n  I EC  61 968-1 .     

 

Figure  1  – IEC  61 968-8  context model   

IEC 

61 968  Parts  3-1 0  

(1 0)  External  
to  DMS  (EXT-ACT)  

(6)  Main tenance  and  
construction  (MC)  

(3)  Trouble  cal l  
management (NO)  

 (6)  

(5)  (3)  (4)  (2)  (1 )  

Customer service  
(CSRV)  

Trouble  cal l  
management (TCM)  

Part  8  Customer support (CS)  

1 .  Trouble  ti cket  
2 .   I nciden t i n formation  
3 .   Service  order 
4 .  Work request 
5 .  Customer agreemen t  
6 .  Service  request  
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4. 1 .2  Customer support (CS)  

Typical  tasks  of customer support:  

•  Customer services  may i nclude,  bu t are  not l im i ted  to,  customer enqu i ries,  new service,  
program  enrol lment and  service  or work request updates.  

•  Trouble  cal l  management may i nclude,  bu t are  not l im i ted  to ,  trouble  ca l l s  reported  from  
customers  and  non-customers,  ou tage  noti fications  and  restoration  updates.  

4.2  Customer support functions  and  components  

Table  2  shows  these  functions  and  typica l  abstract components  that are  expected  to  be  
producers  of i n formation  for these  message types.  Typical  consumers  of the  i n formation  
i nclude,  bu t  are  not restricted  to,  the  other components  as  l i sted  i n  I EC  61 968-1 .  

Table  2  – Business  functions  and  abstract  components  

Customer support (CS)  

Customer service  (CSRV)  

Service  requests  

Construction  b i l l i ng  i n qu i ry  

B i l l i ng  i nqu i ry 

Work s tatus  

Sel f-service  i nqu i ry  

Customer connection  

Turn  on ,  tu rn  off 

L i ne  l osses  

Service  l evel  ag reements  

Customer i n formation  anal ys i s  

Customer i n formation  management 

Customer re lati onsh ip  management  

Trouble  cal l  management (TCM)  
Outage  cal l s  

Power qual i ty  

P lanned  ou tage  noti fi cations  

Med ia  commun ication  

Performance  i nd ices  

Restoration  projecti on /confi rmation  

Outage  h i story  

Poin t  of sale  (POS)  
 

 

4.3  Static  information  model  

4.3. 1  General  

The i n formation  model  re levant to  customer support consists  of cl asses  that provide  a  
template  for the  attributes  for each  message.   

The  classes  are  defined  i n  detai l  i n  I EC 61 968-1 1 ,  Application integration at electric utilities – 
System interfaces for distribution management – Part 1 1 : Common Information Model (CIM)  
Extensions for Distribution  or i n  I EC  61 970-301 ,  Energy management system application  
program interfaces (EMS-API)  – Part 301:  Common information model (CIM)  base .  

4.3.2  Classes  for customer support  

Table  3  l i s ts  cl asses  used  wi th in  message types.  Usual l y a l l  the  attributes  of these  classes  
are  con ta ined  wi th in  a  message  type.  The  descriptions  provided  describe  usage  wi th in  th is  
part.  

Classes  described  as  type  "Customer"  are  defined  i n  the  61 968/customer package of the  CIM .  

Copyright International  Electrotechnical  Commission  



 – 1 0  – I EC 61 968-8: 201 5    I EC  201 5  

Table  3  – Customer support  classes  

Class/Noun  Package  Description  

Customer Customers  Organ isati on  recei ving  services  from  service  suppl i er 

CustomerAgreement  Customers  Agreement between  the  customer and  the  service  suppl i er to  pay 
for service  at  a  speci fi c  servi ce  l ocation .  I t  records  certai n  b i l l i ng  
i n formation  about  the  type  of service  provided  at  the  service  
l ocation  and  i s  used  d uri ng  charge  creati on  to  d eterm ine  the  type  
of service  

DemandResponseProgram  Meteri ng  Demand  response  prog ram  

I ncident  Operations  Descripti on  of a  probl em  i n  the  fi e l d  that  may be  reported  i n  a  
trouble  ti cket  or come from  another source.  I t  may have  to  do  
wi th  an  ou tage  

Location  Common  The  pl ace,  scene,  or po in t  of someth ing  where  someone  or 
someth ing  has  been ,  i s ,  and /or wi l l  be  at  a  g i ven  moment i n  time.  
I t  can  be  defi ned  wi th  one  or more  posi ti on  po in ts  (coord i nates)  
i n  a  g i ven  coord i nate  system  

Outage  Operations  Document descri b i ng  detai l s  of an  acti ve  or p l anned  ou tage  i n  a  
part  of the  e l ectri cal  n etwork.  

A non-planned  ou tage  may be  created  upon :  

– a  breaker tri p,  

– a  fau l t  i n d icator status  change,  

– a  meter event  i n d icati ng  customer ou tage,  

– a  reception  of one  or more  customer trouble  cal l s ,  or 

– an  operator command ,  refl ecti ng  i n formation  obtained  from  
the  fi e l d  crew.  

Ou tage  restorati on  may be  performed  us ing  a  swi tch ing  pl an  
wh ich  complements  the  ou tage  i n formation  wi th  d etai l ed  
swi tch i ng  acti vi ti es,  i ncl ud i ng  the  relati onsh i p  to  the  crew and  
work.  

A p l anned  ou tage  may be  created  upon :  

– a  request  for service,  main tenance  or construction  work i n  
the  fi e l d ,  or 

– an  operator-defi ned  ou tage  for what-i f/conti ngency network 
anal ys i s .  

The  associated  ou tage  pl an  defi nes  operational  restri cti ons  and  
atom ic  swi tch  actions  to  d efi ne  the  changes  that,  after appl i ed ,  
wou l d  resu l t  i n  a  tota l  or parti a l  equ i pment  ou tage  as  requ i red  for 
network anal ys i s .  

ServiceCategory Customers  Category of service  provided  to  the  customer 

ServiceLocation  Customers  A real  estate  l ocati on ,  common ly referred  to  as  prem ise  

TroubleTicket  Customers  A document that  provides  detai l s  about  trouble  i n  the  power 
network  

Work Work Document  used  to  request,  i n i ti ate,  track and  record  work 

 

NOTE  The  cl ass  defi n i ti ons  provi ded  here  are  for conven ience  pu rposes  on l y.  The  normative  defi n i ti ons  are  
provi ded  by I EC 61 968-1 1 ,  wh i ch  describes  the  d i stri bu ti on  extensions  to  the  I EC CIM  standard .  

5 Customer support message types  

5.1  General  

The purpose  of th is  secti on  i s  to  describe  the  message  types  re lated  to  I EC  61 968-8.  I t  i s  
important to  note  that some of these  message types  may also  be  used  by other parts  of 
I EC 61 968.  The  general  approach  to  the  real i zation  of message structures  and  XML schemas  
for I EC 61 968  messages  i s  described  i n  I EC  61 968-1  and  I EC  61 968-1 00.  

I t  i s  a lso  importan t to  note  that  the  use  cases  and  sequence d iagrams  provided  in  th is  
standard  are  i n formative  i n  nature,  and  are  in tended  to  provide  examples  of usage  for the  
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normative  messages  defin i tions.  There  is  no  i n tent by th is  standard  to  s tandard ize  speci fic  
business  processes.  

5.2  Trouble  ti cket   

5.2. 1  General  

Many e lectric  u ti l i ties  depend  on  the  cal l s  from  the  customers  to  beg in  the  process  to  i den ti fy 
the  l ocation  of the  fau l ted  section  of the  electric d istribu tion  ci rcu i t.  The  trouble  ticket i s  the  
communication  mechan ism  between  the  u ti l i ty and  the  customer that i s  used  to  i n i ti ate  an  
anal ys is  to  determ ine  where  best to  deploy fi e l d  personnel  for service  restoration .  The  trouble  
ticket i s  typ ical l y created  based  on  d i rect conversation  wi th  the  customer.  The  trouble  ticket i s  
a lso  created  based  on  customer report via  an  au tomated  ca l l  taking  system  and  on  an  ou tage  
report from  an  AMI  meter.  The  trouble  ticket con tains  the  i n formation  of a  customer cal l .   
Once  created ,  the  trouble  ticket may be  sen t to  the  OMS for further processing .  

F i gure  2  provides  a  sequence  d iagram  showing  the  use  case  for communication  between  the  
CIS  and  OMS us ing  the  trouble  ticket message.   F i gu re  3  presents  an  XSD  d iagram  showing  
the  contents  of the  trouble  ticket message.  

 

Figure 2  – Example of trouble  ticket exchange  between  CIS  and  OMS  

IEC 

sd  Trouble  ti cket  

CS-TCM  
(CIS)  

NO-FLT 
(OMS)  

Cal l  taker obtai n s  a l l  th e  re l even t  
i n formati on  from  the  cu stomer and  en ters  
th e  d a ta  i n to  th e  ca l l  tracki n g  appl i cati on  

Created  (trouble  ti cket)  

Obtai n  connecti vi ty topol og y 
and  de term i ne  poten ti a l  
scope  of troub le  

Changed  (troubl e  t i cket)  

opt  
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5.2.2  Message  format 

 

Figure  3  – Trouble  ticket message  

5.3  Incident  information  

5.3. 1  General  

When  there  is  an  ou tage  and  i t  i s  a  confi rmed  ou tage,  u ti l i ties  typica l l y can  provide  an  
estimated  restoration  time (ERT)  depend ing  on  where  the  even t i s  wi th in  the  ou tage  
management processes.   A request i s  made to  ou tage  management for a  status  update  on  a  
particu lar trouble  ticket assigned  to  an  ou tage  i ncident,  or to  determ ine  i f an  i ncident a l ready 
exists  before  creating  a  trouble  ticket (See  F igu re  4  showing  the  use  case  for th is  message  
exchange).  

IEC 
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When  making  a  trouble  cal l ,  some cal l ers  request for a  ca l l  back at a  certa in  poin t i n  the  
restoration  phase;  e . g .  at the  time of arri va l  of the  crew or when  the  suppl y i s  restored .  Th is  
message  needs  to  be  created  when  the  cal l  back i s  due  and  l i s ts  the  customers  requ i ring  cal l  
back.  Whi le  the  i nciden t i n formation  message i s  generated  by the  Ou tage  Management 
System  (OMS),  i t  i s  incl uded  in  th is  document to  complete  the  i n teraction  between  the  CIS  
and  the  OMS and  wi l l  be  removed  from  th is  standard  when  the  message is  i ncluded  i n  the  
IEC 61 968-3.   F i gure  5  deta i l s  the  contents  of the  i nciden t i n formation  message and  i ncludes  
the  requ ired  e lements  of the  CIS  as  wel l  as  the  OMS.   

 

Figure  4 – Example of i ncident information  exchange  between  OMS and  CIS  

IEC 

sd  I nciden t i n formation  

CS-CSRV 

Changed  ( i nciden t i n formation )  

Update  associated  
trouble  t i cket  

NO-FLT 
(OMS)  
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5.3.2  Message  format 

 

Figure  5  – Incident information  message  

IEC 
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5.4 Service request  

5.4. 1  General  

Customers  in i tiate  service  requests  as  thei r main  poin t of contact wi th  the  u ti l i ty.   Service  
requests  by a  customer may include  bu t are  not l im i ted  to:  

•  Request to  turn  an  existi ng  service  on  or off (move i n /move  ou t,  seasonal ,  etc. )  

•  Request a  new service  (e lectri fication  of a  garage,  new house,  etc. )  

•  Request i nvesti gation  i n to  power qual i ty or other concern  about an  existi ng  service  
(not a  trouble  or ou tage  cal l )  

•  Enrol l  or de-enrol l  i n  a  customer program  (demand  response,  etc. )  

•  Account i ssues  (b i l l i ng  i nqu i ries,  h i gh  b i l l  complain ts,  e tc. )  

Service  requests  may be  i n i tiated :  

•  I n  person  at  a  u ti l i ty office  wi th  a  customer service  representative  (CSR)  

•  Over the  i n ternet to  CIS  or CRM  systems 

•  Through  an  au tomated  I VR system  

•  Over the  te lephone wi th  a  CSR 

Once  a  service  request  i s  received ,  the  CIS  sends  i t  to  the  WMS for further process ing  
(see  F igure  6) .  

Service  requests  may:  

•  Be  manual l y hand led  by a  customer service  representati ve  

•  Cause  a  service  order to  be  created  and  assigned  to  a  fie ld  service  techn ician /crew 

•  Cause  a  work request to  be  created  i n  work management,  wh ich  in  turn  may generate  
a  work order or some other action  

Service  requests  are  typical l y hand led  by a  manual  process,  bu t i ncreas ing l y requ i re  an  
e lectron ic represen tation  between  front end  systems such  as  I VR and  CRM,  wh ich  send  a  
service  request message (see  F igure  7  for message contents)  to  the  customer in formation  
system .  

 

Figure 6  – Example of a  service  request  exchange between  CIS  and  WMS 

IEC 

sd  Service  order 

Customer or person  creates  
a  service  request  

Created  (service  request)  

Customer 
support  

MC-SCHD  
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5.4.2  Message  format  

 

Figure 7  – Service  request  message  

IEC 
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5.5  Service order 

5.5. 1  General  

A service  order i s  an  I EC 61 968-6  message and  i s  created  when  customer service  needs  to  
have  some work done  at  a  customer prem ise.   The  service  order is  created  as  one  poss ib le  
response to  a  service  request.  

The  service  order conta ins  the  i n formation  for a  fi e ld  service  techn ician  or crew to  perform  the  
work requ i red  by the  customer such  as :  

•  Service  connection  /  d isconnection  

•  Power qual i ty / h igh  b i l l  i nvestigation  

•  Meter service,  such  as  meter replacement  

Figu re  8  shows  the  work flow between  CIS  and  WMS when  a  service  order message i s  
exchanged .  

Service  orders  by defin i ti on  define  work to  be  performed  on  an  existing  service  and  therefore  
typical l y i ncl ude  account and  existing  prem ise  in formation .   I f a  new service  i s  requ i red ,  a  
main tenance or construction  order i s  requ i red  i nstead .  The  fina l  task of a  main tenance order 
for insta l l i ng  a  new service  i s  usual l y a  meter set.   Th is  j ob  i s  often  performed  by fie l d  service  
crews  or techn icians,  so  that meter set may occur as  a  service  order,  or as  part of the  
maintenance order depend ing  on  the  u ti l i ty.  

 

Figure 8  – Example  of a  service  order exchange between  CIS  and  WMS  

The  service  order message  i s  defi ned  fu l l y i n  I EC 61 968-6.  

5.6  Work request  

5.6. 1  General  

A work request i s  an  I EC 61 968-6  message and  i n forms work management that some work 
may be  requ ired  on  company assets.   Wh i le  there  are  numerous  work management- i n i ti ated  
use  cases  for creating  a  work request,  such  as  i nspections  and  maintenance,  th is  subclause  
describes  work requests  that are  created  by the  customer support  organ ization .  

IEC 

sd  Service  order 

Someone  creates   
a  service  request  

Created  (service  request)  

CS-TCM  
(CIS)  

MC-SCHD  
(WMS)  

Created  (service  order)  

Processing  
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The  work request i s  the  main  poin t of contact between  the  customer service  organ ization  and  
the  eng ineering  or main tenance organ ization .  F igure  9  shows  the  work request message  
exchange  between  the  CIS  and  WMS.  

Typica l  reasons  for customer service  to  create  a  work request i ncl ude:  

•  A new customer wishes  a  new service  to  be  created ,  such  when  a  new house  i s  bu i l t  

•  An  existing  customer wishes  to  extend  the ir service,  such  as  add ing  power to  
previous l y unpowered  garage  

•  An  existing  customer wishes  to  mod i fy the ir service,  such  as  upgrad ing  from  1 00  A to  
200  A service.  

Eng ineering  may create  a  main tenance  order or construction  order i n  the  work management 
system  to  track the  estimation ,  des ign ,  p l ann ing  and  even tual l y construction  crew tasks  to  be  
performed  i n  the  fie l d .   Other u ti l i ties  on l y create  the  main tenance or construction  order when  
there  is  actual  work to  be  done  in  the  fie ld .  

Other processes  that may cause  the  creation  of main tenance  or construction  order i nclude  
con tribu tion  i n  a id  of construction  or other evaluation .  

Customers  may end  up  decl i n i ng  to  have  the  work done  upon  receipt of the  estimate,  and  for 
many u ti l i ti es  that wou ld  mean  that a  main tenance or construction  order never gets  created  i n  
response to  the  work request.  

The  work request contains  as  much  i n formation  as  i s  needed  for the  eventual  creation  of a  
construction  or main tenance  order.  

 

Figure 9  – Example of a  work request  exchange  between  CIS  and  WMS 

The work request message i s  defined  in  I EC  61 968-6  as  wel l  as  the  main tenance  order and  
construction  order messages.  

5.7  Customer agreement 

5.7. 1  General  

The customer service  agreement documents  the  terms  and  cond i ti ons  between  the  u ti l i ty and  
the  Customer for the  provis ion  of e lectrici ty.  Not a l l  u ti l i t ies  requ ire  a  customer service  
agreement;  however,  u ti l i ti es  wi l l  ass ign  the  rate  appropriate  for the  requested  customer 
connection .  

IEC 

sd  Work request 

Customer or person  creates   
a  work request  

Created  (work request)  

Customer 
support  

MC-SCHD  
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The  customer agreement configuration  message  has  been  i ncluded  in  I EC  61 968-9  because  
th is  Part 8  had  not been  publ ished  and  the  Automated  Metering  systems needed  th is  
message defined  to  fu l l y defi ne  the  exchanges  wi th  other back office  systems.   The  
GetCustomerAgreements  is  a lso  con tained  i n  I EC  61 968-9  and  wi l l  remain  there  unti l  the  next 
re lease  of th is  I S  when  i t  wi l l  be  moved  to  I EC 61 968-8.   The  CustomerAgreementConfig  
message that i s  curren tly con ta ined  i n  the  2

nd
 ed i tion  of I EC 61 968-9  wi l l  be  removed  i n  the  

next ed i ti on  and  wi l l  remain  a  part of I EC 61 968-8.  

F i gure  1 0  provides  a  sequence d iagram  showing  the  use  case  for commun ication  between  the  
CIS  and  external  or th i rd  party systems  using  the  customer agreement message.  F igure  1 1  
presents  an  XSD  d iagram  showing  the  contents  of the  customer agreement configuration  
message.  

 

Figure 1 0  – Example  of a  customer exchange between  CIS  
and  external  or th i rd  party systems  

IEC 

sd  Customer agreement  

Created  (customer ag reement)  

EXT-SAL  Customer 
support  
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5.7.2  Message  format  

 

Figure 1 1  – Customer agreement message  

IEC 
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Annex A 
(normative)  

 
XML schemas for message payloads  

 

The purpose  of th is  annex i s  to  provide  examples  of XML schemas  (see  F igure  A. 1 ,   
F igu re  A. 2,  F i gure  A. 3  and  F igure  A. 4)  for message payloads  to  augment the  descriptions  
provided  earl i er i n  th is  document.   These  XML Schemas were  defined  us ing  profi l e  defin i ti ons  
wi th in  CIMTool .  These  schemas  may be  extended  as  needed  for speci fic implementation  
needs.  

 
<?xml  version="1 .0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001 /XMLSchema" xmlns:a="http: //langdale.com.au/2005/Message#" 
xmlns:sawsdl="http://www.w3.org/ns/sawsdl"  xmlns="http: //langdale.com.au/2005/Message#" 
xmlns:m="http: //iec.ch/TC57/201 4/TroubleTickets/1 #" targetNamespace="http://iec.ch/TC57/201 4/TroubleTickets/1 #" 
elementFormDefault="qualified" attributeFormDefault="unqual ified"> 
 <xs:annotation> 
  <xs:documentation/> 
 </xs:annotation> 
 <xs:element name="TroubleTickets"  type="m:TroubleTickets"/> 
 <xs:complexType name="TroubleTickets"> 
  <xs:sequence> 
   <xs:element name="TroubleTicket" type="m:TroubleTicket"  minOccurs="0" 
maxOccurs="unbounded"/> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="Customer" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer"> 
  <xs:annotation> 
   <xs:documentation>Organisation  receiving  services from service suppl ier.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued  by a model  authority.  
The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="CustomerNotification" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#CustomerNotification"> 
  <xs:annotation> 
   <xs:documentation>Conditions for notifying the customer about the changes in  the status of their 
service (e.g. ,  outage restore,  estimated restoration time,  tariff or service level  change,  etc. )</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="contactType" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerNotification.contactType"> 
    <xs:annotation> 
     <xs:documentation>Type of contact (e.g. ,  phone,  email,  
etc. ).</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="contactValue" type="xs:string" minOccurs="1 "  maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerNotification.contactValue"> 
    <xs:annotation> 
     <xs:documentation>Value of contact type (e.g. ,  phone number,  email  
address,  etc. ).</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="earl iestDateTimeToCall" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerNotification.earl iestDateTimeToCall"> 
    <xs:annotation> 
     <xs:documentation>Earl iest date time to cal l  the 
customer.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="latestDateTimeToCall"  type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
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sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerNotification. latestDateTimeToCall "> 
    <xs:annotation> 
     <xs:documentation>Latest date time to cal l  the 
customer.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="trigger" type="m:NotificationTriggerKind" minOccurs="1 "  maxOccurs="1 "  
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerNotification. trigger"> 
    <xs:annotation> 
     <xs:documentation>Trigger for this notification.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="Incident" sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#Incident"> 
  <xs:annotation> 
   <xs:documentation>Description of a problem in  the field  that may be reported in  a trouble ticket or 
come from another source.  I t may have to do with  an outage.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued by a model  authority.  
The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.description"> 
    <xs:annotation> 
     <xs:documentation>The description is a free human readable text describing 
or naming the object.  I t may be non unique and may not correlate to a naming hierarchy.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.name"> 
    <xs:annotation> 
     <xs:documentation>The name is any free human readable and possibly non  
unique text naming the object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="IncidentHazard" sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#IncidentHazard"> 
  <xs:annotation> 
   <xs:documentation>Hazardous situation associated with  an incident.  Examples are l ine down,  
gas leak,  fire,  etc.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued  by a model  authority.  
The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:simpleType name="NotificationTriggerKind" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#NotificationTriggerKind"> 
  <xs:annotation> 
   <xs:documentation>Kind of trigger to notify customer.</xs:documentation> 
  </xs:annotation> 
  <xs:restriction  base="xs:string"> 
   <xs:enumeration value="etrChange"> 
    <xs:annotation> 
     <xs:documentation>Notify customer if estimated restoration time 
changes.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="informDispatched"> 
    <xs:annotation> 
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     <xs:documentation>Notify customer that a crew has been dispatched to 
investigate the problem.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="initialEtr"> 
    <xs:annotation> 
     <xs:documentation>Notify customer for the first time that estimated  
restoration  time is avai lable.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="powerOut"> 
    <xs:annotation> 
     <xs:documentation>Notify customer of planned outage.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="powerRestored"> 
    <xs:annotation> 
     <xs:documentation>Notify customer when power has been 
restored.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
  </xs:restriction> 
 </xs:simpleType> 
 <xs:simpleType name="TroubleReportingKind" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#TroubleReportingKind"> 
  <xs:annotation> 
   <xs:documentation>Kind of trouble reporting.</xs:documentation> 
  </xs:annotation> 
  <xs:restriction  base="xs:string"> 
   <xs:enumeration value="call"> 
    <xs:annotation> 
     <xs:documentation>Trouble cal l  received by customer service 
representative.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="email"> 
    <xs:annotation> 
     <xs:documentation>Trouble reported  by email.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="ivr"> 
    <xs:annotation> 
     <xs:documentation>Trouble reported  through interactive voice response 
system.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="letter"> 
    <xs:annotation> 
     <xs:documentation>Trouble reported  by letter.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="other"> 
    <xs:annotation> 
     <xs:documentation>Trouble reported  by other means.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
  </xs:restriction> 
 </xs:simpleType> 
 <xs:complexType name="TroubleTicket"  sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TroubleTicket"> 
  <xs:annotation/> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued  by a model  authority.  
The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="authorName" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Document.authorName"> 
    <xs:annotation> 
     <xs:documentation>Name of the author of this 
document.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
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   <xs:element name="dateTimeOfReport" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TroubleTicket.dateTimeOfReport"> 
    <xs:annotation> 
     <xs:documentation>Date and time the trouble has been 
reported.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.description"> 
    <xs:annotation> 
     <xs:documentation>The description is a free human readable text describing 
or naming the object.  I t may be non unique and may not correlate to a naming hierarchy.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="firstResponder" type="xs:string" minOccurs="0" maxOccurs="1 "  
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TroubleTicket.firstResponder"> 
    <xs:annotation> 
     <xs:documentation>A first responder on site such as pol ice,  fire department 
etc.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="reportingKind" type="m:TroubleReportingKind" minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#TroubleTicket. reportingKind"> 
    <xs:annotation> 
     <xs:documentation>Indicates how the customer reported 
trouble.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="resolvedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TroubleTicket.resolvedDateTime"> 
    <xs:annotation> 
     <xs:documentation>Date and time this trouble ticket has been 
resolved.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="troubleCode" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TroubleTicket.troubleCode"> 
    <xs:annotation> 
     <xs:documentation>Trouble code (e.g. ,  power down,  fl ickering  l ights,  partial  
power,  etc).</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="Customer" type="m:Customer" minOccurs="1 " maxOccurs="1 "  
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TroubleTicket.Customer"> 
    <xs:annotation> 
     <xs:documentation>Customer for whom this trouble ticket is 
relevant.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="Hazards" type="m:IncidentHazard" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TroubleTicket.Hazards"> 
    <xs:annotation> 
     <xs:documentation>All  hazards reported with  this trouble 
ticket.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="Notification" type="m:CustomerNotification" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TroubleTicket.Notification"> 
    <xs:annotation> 
     <xs:documentation>Notification for this trouble ticket.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
</xs:schema> 

Figure A. 1  – Trouble  ti cket  XSD  
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<?xml  version="1 .0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001 /XMLSchema" xmlns:a="http: //langdale.com.au/2005/Message#" 
xmlns:sawsdl="http://www.w3.org/ns/sawsdl"  xmlns="http: //langdale.com.au/2005/Message#" 
xmlns:m="http: //iec.ch/TC57/201 4/IncidentInformation/1 #" targetNamespace="http: //iec.ch/TC57/201 4/IncidentInformation/1 #" 
elementFormDefault="qualified" attributeFormDefault="unqual ified"> 
 <xs:annotation> 
  <xs:documentation/> 
 </xs:annotation> 
 <xs:element name="IncidentInformation" type="m: IncidentInformation"/> 
 <xs:complexType name="IncidentInformation"> 
  <xs:sequence> 
   <xs:element name="Incident"  type="m:Incident" minOccurs="0" maxOccurs="unbounded"/> 
   <xs:element name="IncidentHazard" type="m:IncidentHazard" minOccurs="0" 
maxOccurs="unbounded"/> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="CustomerNotification" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#CustomerNotification"> 
  <xs:annotation> 
   <xs:documentation>Conditions for notifying the customer about the changes in  the status of their 
service (e.g. ,  outage restore,  estimated restoration time,  tariff or service level  change,  etc. )</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="contactType" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerNotification.contactType"> 
    <xs:annotation> 
     <xs:documentation>Type of contact (e.g. ,  phone,  email,  
etc. ).</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="contactValue" type="xs:string" minOccurs="1 "  maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerNotification.contactValue"> 
    <xs:annotation> 
     <xs:documentation>Value of contact type (e.g. ,  phone number,  email  
address,  etc. ).</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="earl iestDateTimeToCall" type="xs:dateTime" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerNotification.earl iestDateTimeToCall"> 
    <xs:annotation> 
     <xs:documentation>Earl iest date time to cal l  the 
customer.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="latestDateTimeToCall"  type="xs:dateTime" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerNotification. latestDateTimeToCall "> 
    <xs:annotation> 
     <xs:documentation>Latest date time to cal l  the 
customer.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="trigger" type="m:NotificationTriggerKind" minOccurs="1 "  maxOccurs="1 "  
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerNotification. trigger"> 
    <xs:annotation> 
     <xs:documentation>Trigger for this notification.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="Incident" sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#Incident"> 
  <xs:annotation> 
   <xs:documentation>Description of a problem in  the field  that may be reported in  a trouble ticket or 
come from another source.  I t may have to do with  an outage.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued  by a model  authority.  
The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="cause" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Incident.cause"> 
    <xs:annotation> 
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     <xs:documentation>Cause of this incident.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.description"> 
    <xs:annotation> 
     <xs:documentation>The description is a free human readable text describing 
or naming the object.  I t may be non unique and may not correlate to a naming hierarchy.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.name"> 
    <xs:annotation> 
     <xs:documentation>The name is any free human readable and possibly non  
unique text naming the object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="CustomerNotifications" type="m:CustomerNotification" minOccurs="0" 
maxOccurs="unbounded" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Incident.CustomerNotifications"> 
    <xs:annotation> 
     <xs:documentation>All  notifications for a customer related to the status 
change of this incident.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="Hazards" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Incident.Hazards"> 
    <xs:annotation> 
     <xs:documentation>All  hazards associated  with  this 
incident.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#IncidentHazard"> 
     <xs:attribute name="ref" type="xs:string"/> 
    </xs:complexType> 
   </xs:element> 
   <xs:element name="Outage" type="m:Outage" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Incident.Outage"> 
    <xs:annotation> 
     <xs:documentation>Outage for this incident.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="status" type="m:Status" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Document.status"> 
    <xs:annotation> 
     <xs:documentation>Status of subject matter (e.g. ,  Agreement,  Work) this 
document represents.  For status of the document i tself,  use 'docStatus'  attribute.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="TroubleTickets" type="m:TroubleTicket" minOccurs="0" 
maxOccurs="unbounded" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Incident.TroubleTickets"> 
    <xs:annotation> 
     <xs:documentation>All  trouble tickets reporting this 
incident.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="IncidentHazard" sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#IncidentHazard"> 
  <xs:annotation> 
   <xs:documentation>Hazardous situation associated with  an incident.  Examples are l ine down,  
gas leak,  fire,  etc.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued  by a model  authority.  
The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.description"> 
    <xs:annotation> 
     <xs:documentation>The description is a free human readable text describing 
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or naming the object.  I t may be non unique and may not correlate to a naming hierarchy.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.name"> 
    <xs:annotation> 
     <xs:documentation>The name is any free human readable and possibly non  
unique text naming the object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="status" type="m:Status" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Hazard.status"> 
    <xs:annotation> 
     <xs:documentation>Status of this hazard.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:simpleType name="NotificationTriggerKind" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#NotificationTriggerKind"> 
  <xs:annotation> 
   <xs:documentation>Kind of trigger to notify customer.</xs:documentation> 
  </xs:annotation> 
  <xs:restriction  base="xs:string"> 
   <xs:enumeration value="etrChange"> 
    <xs:annotation> 
     <xs:documentation>Notify customer if estimated restoration time 
changes.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="informDispatched"> 
    <xs:annotation> 
     <xs:documentation>Notify customer that a crew has been dispatched to 
investigate the problem.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="initialEtr"> 
    <xs:annotation> 
     <xs:documentation>Notify customer for the first time that estimated  
restoration  time is avai lable.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="powerOut"> 
    <xs:annotation> 
     <xs:documentation>Notify customer of planned outage.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="powerRestored"> 
    <xs:annotation> 
     <xs:documentation>Notify customer when power has been 
restored.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
  </xs:restriction> 
 </xs:simpleType> 
 <xs:complexType name="Outage" sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#Outage"> 
  <xs:annotation> 
   <xs:documentation>Document describing detai ls of an active or planned outage in  a part of the 
electrical  network.</xs:documentation> 
   <xs:documentation>A non-planned outage may be created  upon:</xs:documentation> 
   <xs:documentation>- a breaker trip,</xs:documentation> 
   <xs:documentation>- a fault indicator status change,</xs:documentation> 
   <xs:documentation>- a meter event indicating customer outage,</xs:documentation> 
   <xs:documentation>- a reception of one or more customer trouble cal ls,  or</xs:documentation> 
   <xs:documentation>- an  operator command,  reflecting information obtained from the field 
crew.</xs:documentation> 
   <xs:documentation>Outage restoration may be performed using a switching  plan  which 
complements the outage information  with  detai led  switching activities,  including  the relationship to the crew and  
work.</xs:documentation> 
   <xs:documentation>A planned outage may be created upon:</xs:documentation> 
   <xs:documentation>- a request for service,  maintenance or construction  work in  the field,  
or</xs:documentation> 
   <xs:documentation>- an  operator-defined outage for what-if/contingency network 
analysis.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="1 " maxOccurs="1 " 
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sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued  by a model  authority.  
The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="Status" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status"> 
  <xs:annotation> 
   <xs:documentation>Current status information  relevant to an entity.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="dateTime" type="xs:dateTime" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.dateTime"> 
    <xs:annotation> 
     <xs:documentation>Date and time for which  status 'value'  
appl ies.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="reason" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.reason"> 
    <xs:annotation> 
     <xs:documentation>Reason code or explanation for why an  object went to 
the current status 'value'.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="remark" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.remark"> 
    <xs:annotation> 
     <xs:documentation>Pertinent information regarding the current 'value',  as 
free form text.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="value" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.value"> 
    <xs:annotation> 
     <xs:documentation>Status value at 'dateTime';  prior status changes may 
have been kept in  instances of activity records associated  with  the object to which  this status appl ies.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="TroubleTicket"  sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TroubleTicket"> 
  <xs:annotation/> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued  by a model  authority.  
The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
</xs:schema> 

Figure A.2  – Incident in formation  XSD  
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<?xml  version="1 .0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001 /XMLSchema" xmlns:a="http: //langdale.com.au/2005/Message#" 
xmlns:sawsdl="http://www.w3.org/ns/sawsdl"  xmlns="http: //langdale.com.au/2005/Message#" 
xmlns:m="http: //iec.ch/TC57/201 1 /CustomerAgreementConfig#" 
targetNamespace="http://iec.ch/TC57/201 1 /CustomerAgreementConfig#" elementFormDefault="qual ified" 
attributeFormDefault="unqualified"> 
 <xs:annotation/> 
 <xs:element name="CustomerAgreementConfig" type="m:CustomerAgreementConfig"/> 
 <xs:complexType name="CustomerAgreementConfig"> 
  <xs:sequence> 
   <xs:element name="CustomerAgreement"  type="m:CustomerAgreement" minOccurs="0" 
maxOccurs="unbounded"/> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="ConfigurationEvent" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ConfigurationEvent"> 
  <xs:annotation> 
   <xs:documentation>Used to report details on creation,  change or deletion of an  entity or i ts 
configuration.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>A Model  Authority issues mRIDs.  Given that each Model  
Authority has a unique id  and this id  is part of the mRID,  then the mRID is global ly unique.</xs:documentation> 
     <xs:documentation>Global  uniqeness is  easi ly achived by using a UUID for 
the mRID.  I t is  strongly recommended to do this.</xs:documentation> 
     <xs:documentation>For CIMXML data files the mRID is mapped to rdf: ID or 
rdf:about attributes that identifies CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="createdDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.createdDateTime"> 
    <xs:annotation> 
     <xs:documentation>Date and time this activity record has been created 
(different from the 'status.dateTime',  which  is  the time of a status change of the associated object,  i f 
appl icable).</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="effectiveDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ConfigurationEvent.effectiveDateTime"> 
    <xs:annotation> 
     <xs:documentation>Date and time this event has or wil l  become 
effective.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="modifiedBy" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ConfigurationEvent.modifiedBy"> 
    <xs:annotation> 
     <xs:documentation>Source/initiator of modification.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="reason" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.reason"> 
    <xs:annotation> 
     <xs:documentation>Reason for event resulting in this activity record,  typically 
supplied  when user initiated.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="remark" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ConfigurationEvent.remark"> 
    <xs:annotation> 
     <xs:documentation>Free text remarks.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="severity" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.severity"> 
    <xs:annotation> 
     <xs:documentation>Severity level  of event resulting in  this activity 
record.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="type" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord. type"> 
    <xs:annotation> 
     <xs:documentation>Type of event resulting  in  this activity 
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record.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="Names" type="m:Name" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.Names"> 
    <xs:annotation> 
     <xs:documentation>All  names of this identified  object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="status" type="m:Status" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.status"> 
    <xs:annotation> 
     <xs:documentation>Information on consequence of event resulting in  this 
activity record.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="Customer" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer"> 
  <xs:annotation> 
   <xs:documentation>Organisation  receiving  services from service suppl ier.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>A Model  Authority issues mRIDs.  Given that each Model  
Authority has a unique id  and this id  is part of the mRID,  then the mRID is global ly unique.</xs:documentation> 
     <xs:documentation>Global  uniqeness is  easi ly achived by using a UUID for 
the mRID.  I t is  strongly recommended to do this.</xs:documentation> 
     <xs:documentation>For CIMXML data files the mRID is mapped to rdf: ID or 
rdf:about attributes that identifies CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="Names" type="m:Name" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.Names"> 
    <xs:annotation> 
     <xs:documentation>All  names of this identified  object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="CustomerAccount" sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#CustomerAccount"> 
  <xs:annotation> 
   <xs:documentation>Assignment of a group of products and services purchased by the customer 
through a customer agreement,  used  as a mechanism for customer bi l l ing and payment.  I t contains common information  from 
the various types of customer agreements to create bi l l ings (invoices) for a customer and receive payment.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>A Model  Authority issues mRIDs.  Given that each Model  
Authority has a unique id  and this id  is part of the mRID,  then the mRID is global ly unique.</xs:documentation> 
     <xs:documentation>Global  uniqeness is  easi ly achived by using a UUID for 
the mRID.  I t is  strongly recommended to do this.</xs:documentation> 
     <xs:documentation>For CIMXML data files the mRID is mapped to rdf: ID or 
rdf:about attributes that identifies CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="Names" type="m:Name" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.Names"> 
    <xs:annotation> 
     <xs:documentation>All  names of this identified  object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="CustomerAgreement" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#CustomerAgreement"> 
  <xs:annotation> 
   <xs:documentation>Agreement between the customer and the service suppl ier to pay for service 
at a specific service location.  I t records certain  bi l l ing  information about the type of service provided  at the service location and is 
used  during  charge creation  to determine the type of service.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
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   <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>A Model  Authority issues mRIDs.  Given that each Model  
Authority has a unique id  and this id  is part of the mRID,  then the mRID is global ly unique.</xs:documentation> 
     <xs:documentation>Global  uniqeness is  easi ly achived by using a UUID for 
the mRID.  I t is  strongly recommended to do this.</xs:documentation> 
     <xs:documentation>For CIMXML data files the mRID is mapped to rdf: ID or 
rdf:about attributes that identifies CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="createdDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Document.createdDateTime"> 
    <xs:annotation> 
     <xs:documentation>Date and time that this document was 
created.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="lastModifiedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Document. lastModifiedDateTime"> 
    <xs:annotation> 
     <xs:documentation>Date and time this document was last modified.  
Documents may potential ly be modified  many times during  their l i fetime.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="loadMgmt" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerAgreement. loadMgmt"> 
    <xs:annotation> 
     <xs:documentation>Load management code.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="revisionNumber" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Document.revisionNumber"> 
    <xs:annotation> 
     <xs:documentation>Revision number for this document.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="signDate" type="xs:date" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Agreement.signDate"> 
    <xs:annotation> 
     <xs:documentation>Date this agreement was consummated among 
associated persons and/or organisations.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="subject" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Document.subject"> 
    <xs:annotation> 
     <xs:documentation>Document subject.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="title" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Document. title"> 
    <xs:annotation> 
     <xs:documentation>Document ti tle.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="type" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Document. type"> 
    <xs:annotation> 
     <xs:documentation>Uti l ity-specific classification  of this document,  according  
to their corporate standards,  practices,  and existing  IT systems (e.g. ,  for management of assets,  maintenance,  work,  outage,  
customers,  etc. ).</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="ConfigurationEvents" type="m:ConfigurationEvent" minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#Document.ConfigurationEvents"> 
    <xs:annotation> 
     <xs:documentation>All  configuration  events created  for this 
document.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="DemandResponsePrograms" type="m:DemandResponseProgram" 
minOccurs="0" maxOccurs="unbounded" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#CustomerAgreement.DemandResponsePrograms"> 
    <xs:annotation> 
     <xs:documentation>All  demand response programs the customer is enrol led  
in  through this customer agreement.</xs:documentation> 
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    </xs:annotation> 
   </xs:element> 
   <xs:element name="docStatus" type="m:Status" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Document.docStatus"> 
    <xs:annotation> 
     <xs:documentation>Status of this document.  For status of subject matter this 
document represents (e.g. ,  Agreement,  Work),  use 'status'  attribute.</xs:documentation> 
     <xs:documentation>Example values for 'docStatus.status' are draft,  
approved,  cancel led,  etc.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="Names" type="m:Name" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.Names"> 
    <xs:annotation> 
     <xs:documentation>All  names of this identified  object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="ServiceCategory" type="m:ServiceCategory" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerAgreement.ServiceCategory"> 
    <xs:annotation> 
     <xs:documentation>Service category for this 
agreement.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="status" type="m:Status" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Document.status"> 
    <xs:annotation> 
     <xs:documentation>Status of subject matter (e.g. ,  Agreement,  Work) this 
document represents.  For status of the document i tself,  use 'docStatus'  attribute.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="val idityInterval"  type="m:DateTimeInterval"  minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Agreement.val idityInterval"> 
    <xs:annotation> 
     <xs:documentation>Date and time interval  this agreement is val id  (from 
going  into effect to termination).</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="DateTimeInterval"  sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#DateTimeInterval"> 
  <xs:annotation> 
   <xs:documentation>Interval  of date and time.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="end" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#DateTimeInterval.end"> 
    <xs:annotation> 
     <xs:documentation>End date and time of this interval.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="start" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#DateTimeInterval.start"> 
    <xs:annotation> 
     <xs:documentation>Start date and time of this interval.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="DemandResponseProgram" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#DemandResponseProgram"> 
  <xs:annotation> 
   <xs:documentation>Demand response program.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>A Model  Authority issues mRIDs.  Given that each Model  
Authority has a unique id  and this id  is part of the mRID,  then the mRID is global ly unique.</xs:documentation> 
     <xs:documentation>Global  uniqeness is  easi ly achived by using a UUID for 
the mRID.  I t is  strongly recommended to do this.</xs:documentation> 
     <xs:documentation>For CIMXML data files the mRID is mapped to rdf: ID or 
rdf:about attributes that identifies CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
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   <xs:element name="Names" type="m:Name" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.Names"> 
    <xs:annotation> 
     <xs:documentation>All  names of this identified  object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="Name" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Name"> 
  <xs:annotation> 
   <xs:documentation>The Name class provides the means to define any number of human 
readable  names for an object.  A name is &lt;b&gt;not&lt; /b&gt;  to be used  for defining inter-object relationships.  For inter-object 
relationships instead use the object identification 'mRID'.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="name" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Name.name"> 
    <xs:annotation> 
     <xs:documentation>Any free text that name the object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="NameType" type="m:NameType" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Name.NameType"> 
    <xs:annotation> 
     <xs:documentation>Type of this name.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="NameType" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#NameType"> 
  <xs:annotation> 
   <xs:documentation>Type of name.  Possible values for attribute 'name' are implementation  
dependent but standard  profiles may specify types.  An enterprise may have multiple IT systems each having  i ts own local  name 
for the same object,  e.g.  a planning system may have different names from an EMS.  An object may also have different names 
within  the same IT system,  e.g.  localName and al iasName as defined in  CIM version 1 4.  Their definitions from CIM1 4 
are</xs:documentation> 
   <xs:documentation>The localName is a human readable name of the object.  I t is  only used with  
objects organized in  a naming hierarchy.  localName:  A free text name local  to a node in a naming hierarchy similar to a file 
directory structure.  A power system related naming hierarchy may be:  Substation,  VoltageLevel,  Equipment etc.  Children of the 
same parent in  such a hierarchy have names that typical ly are unique among them.</xs:documentation> 
   <xs:documentation>al iasName:  A free text alternate name typically used  in tabular reports where 
the column width  is l imited.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#NameType.description"> 
    <xs:annotation> 
     <xs:documentation>Description of the name type.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="name" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#NameType.name"> 
    <xs:annotation> 
     <xs:documentation>Name of the name type.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="NameTypeAuthority"  type="m:NameTypeAuthority"  minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#NameType.NameTypeAuthority"> 
    <xs:annotation> 
     <xs:documentation>Authority responsible for managing names of this 
type.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="NameTypeAuthority" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#NameTypeAuthority"> 
  <xs:annotation> 
   <xs:documentation>Authority responsible for creation and management of names of a given type;  
typical ly an organization or an  enterprise system.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#NameTypeAuthority.description"> 
    <xs:annotation> 
     <xs:documentation>Description of the name type 
authority.</xs:documentation> 
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    </xs:annotation> 
   </xs:element> 
   <xs:element name="name" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#NameTypeAuthority.name"> 
    <xs:annotation> 
     <xs:documentation>Name of the name type authority.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="ServiceCategory" sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#ServiceCategory"> 
  <xs:annotation> 
   <xs:documentation>Category of service provided  to the customer.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>A Model  Authority issues mRIDs.  Given that each Model  
Authority has a unique id  and this id  is part of the mRID,  then the mRID is global ly unique.</xs:documentation> 
     <xs:documentation>Global  uniqeness is  easi ly achived by using a UUID for 
the mRID.  I t is  strongly recommended to do this.</xs:documentation> 
     <xs:documentation>For CIMXML data files the mRID is mapped to rdf: ID or 
rdf:about attributes that identifies CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="kind" type="m:ServiceKind" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceCategory.kind"> 
    <xs:annotation> 
     <xs:documentation>Kind of service.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="Names" type="m:Name" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.Names"> 
    <xs:annotation> 
     <xs:documentation>All  names of this identified  object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:simpleType name="ServiceKind" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceKind"> 
  <xs:annotation> 
   <xs:documentation>Kind of service.</xs:documentation> 
  </xs:annotation> 
  <xs:restriction  base="xs:string"> 
   <xs:enumeration value="electricity"> 
    <xs:annotation> 
     <xs:documentation>Electricity service.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="gas"> 
    <xs:annotation> 
     <xs:documentation>Gas service.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="heat"> 
    <xs:annotation> 
     <xs:documentation>Heat service.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="internet"> 
    <xs:annotation> 
     <xs:documentation>Internet service.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="other"> 
    <xs:annotation> 
     <xs:documentation>Other kind  of service.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="rates"> 
    <xs:annotation> 
     <xs:documentation>Rates (e.g.  tax,  charge,  tol l,  duty,  tariff,  etc. ) 
service.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
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   <xs:enumeration value="refuse"> 
    <xs:annotation> 
     <xs:documentation>Refuse (waster) service.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="sewerage"> 
    <xs:annotation> 
     <xs:documentation>Sewerage service.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="time"> 
    <xs:annotation> 
     <xs:documentation>Time service.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="tvLicence"> 
    <xs:annotation> 
     <xs:documentation>TV l icense service.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
   <xs:enumeration value="water"> 
    <xs:annotation> 
     <xs:documentation>Water service.</xs:documentation> 
    </xs:annotation> 
   </xs:enumeration> 
  </xs:restriction> 
 </xs:simpleType> 
 <xs:complexType name="Status" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status"> 
  <xs:annotation> 
   <xs:documentation>Current status information  relevant to an entity.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="dateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.dateTime"> 
    <xs:annotation> 
     <xs:documentation>Date and time for which  status 'value'  
appl ies.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="reason" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.reason"> 
    <xs:annotation> 
     <xs:documentation>Reason code or explanation for why an  object went to 
the current status 'value'.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="remark" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.remark"> 
    <xs:annotation> 
     <xs:documentation>Pertinent information regarding the current 'value',  as 
free form text.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="value" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.value"> 
    <xs:annotation> 
     <xs:documentation>Status value at 'dateTime';  prior status changes may 
have been kept in  instances of activity records associated  with  the object to which this status appl ies.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
</xs:schema> 

Figure  A.3  – Customer agreement XSD  
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<?xml  version="1 .0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001 /XMLSchema" xmlns:a="http: //langdale.com.au/2005/Message#" 
xmlns:sawsdl="http://www.w3.org/ns/sawsdl"  xmlns="http: //langdale.com.au/2005/Message#" 
xmlns:m="http: //iec.ch/TC57/201 4/ServiceRequests#" targetNamespace="http://iec.ch/TC57/201 4/ServiceRequests#" 
elementFormDefault="qualified" attributeFormDefault="unqual ified"> 
 <xs:annotation> 
  <xs:documentation/> 
 </xs:annotation> 
 <xs:element name="ServiceRequests" type="m:ServiceRequests"/> 
 <xs:complexType name="ServiceRequests"> 
  <xs:sequence> 
   <xs:element name="ActivityRecord" type="m:ActivityRecord" minOccurs="0" 
maxOccurs="unbounded"/> 
   <xs:element name="Customer" type="m:Customer" minOccurs="0" maxOccurs="unbounded"/> 
   <xs:element name="Meter" type="m:Meter" minOccurs="0" maxOccurs="unbounded"/> 
   <xs:element name="WorkTask" type="m:WorkTask" minOccurs="0" maxOccurs="unbounded"/> 
   <xs:element name="WorkTimeSchedule"  type="m:WorkTimeSchedule"  minOccurs="0" 
maxOccurs="unbounded"/> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="ActivityRecord" sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#ActivityRecord"> 
  <xs:annotation> 
   <xs:documentation>Records activity for an entity at a point in  time;  activity may be for an event 
that has already occurred or for a planned activity.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="createdDateTime" type="xs:dateTime" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.createdDateTime"> 
    <xs:annotation> 
     <xs:documentation>Date and time this activity record has been created 
(different from the 'status.dateTime',  which is the time of a status change of the associated object,  if 
appl icable).</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="reason" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.reason"> 
    <xs:annotation> 
     <xs:documentation>Reason for event resulting in this activity record,  typically 
supplied  when user initiated.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="severity" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.severity"> 
    <xs:annotation> 
     <xs:documentation>Severity level  of event resulting in  this activity 
record.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="type" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord. type"> 
    <xs:annotation> 
     <xs:documentation>Type of event resulting in  this activity 
record.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="Customer" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer"> 
  <xs:annotation> 
   <xs:documentation>Organisation  receiving  services from service suppl ier.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued  by a model  authority.  
The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="kind" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer.kind"> 
    <xs:annotation> 
     <xs:documentation>Kind of customer.</xs:documentation> 
    </xs:annotation> 
    <xs:simpleType sawsdl:modelReference="http: //iec.ch/TC57/CIM-
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generic#CustomerKind"> 
     <xs:restriction  base="xs:string"> 
      <xs:enumeration value="commercial Industrial"> 
       <xs:annotation> 
        <xs:documentation>Commercial  industrial  
customer.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="energyServiceScheduler"> 
       <xs:annotation> 
        <xs:documentation>Customer as energy 
service scheduler.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="energyServiceSuppl ier"> 
       <xs:annotation> 
        <xs:documentation>Customer as energy 
service suppl ier.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="internalUse"> 
       <xs:annotation> 
        <xs:documentation>Internal  use 
customer.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="other"> 
       <xs:annotation> 
        <xs:documentation>Other kind  of 
customer.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="pumpingLoad"> 
       <xs:annotation> 
        <xs:documentation>Pumping load 
customer.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="residential"> 
       <xs:annotation> 
        <xs:documentation>Residential  
customer.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="residentialAndCommercial"> 
       <xs:annotation> 
        <xs:documentation>Residential  and 
commercial  customer.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="residentialAndStreetl ight"> 
       <xs:annotation> 
        <xs:documentation>Residential  and streetl ight 
customer.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="residentialFarmService"> 
       <xs:annotation> 
        <xs:documentation>Residential  farm service 
customer.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="residentialStreetlightOthers"> 
       <xs:annotation> 
        <xs:documentation>Residential  streetl ight or 
other related  customer.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="windMachine"> 
       <xs:annotation> 
        <xs:documentation>Wind machine 
customer.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
     </xs:restriction> 
    </xs:simpleType> 
   </xs:element> 
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   <xs:element name="pucNumber" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer.pucNumber"> 
    <xs:annotation> 
     <xs:documentation>(if appl icable) Publ ic util i ties commission  (PUC) 
identification number.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="specialNeed" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer.specialNeed"> 
    <xs:annotation> 
     <xs:documentation>True if customer organisation has special  service needs 
such as l ife support,  hospitals,  etc.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="vip" type="xs:boolean" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer.vip"> 
    <xs:annotation> 
     <xs:documentation>(use 'priority'  instead) True if this is an  important 
customer.  Importance is  for matters different than those in  'specialNeed'  attribute.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="CustomerAgreements" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer.CustomerAgreements"> 
    <xs:annotation> 
     <xs:documentation>All  agreements of this customer.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#CustomerAgreement"> 
     <xs:sequence> 
      <xs:element name="mRID" type="xs:string" minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
       <xs:annotation> 
        <xs:documentation>Master resource identifier 
issued by a model  authority.  The mRID must semantically be a UUID as specified in  RFC 41 22.  The mRID is global ly 
unique.</xs:documentation> 
        <xs:documentation>For CIMXML data files in  
RDF syntax,  the mRID is mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="Names" type="m:Name" minOccurs="0" 
maxOccurs="unbounded" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.Names"> 
       <xs:annotation> 
        <xs:documentation>All  names of this identified  
object.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="UsagePoints" minOccurs="0" 
maxOccurs="unbounded" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerAgreement.UsagePoints"> 
       <xs:annotation> 
        <xs:documentation>All  service delivery points 
regulated by this customer agreement.</xs:documentation> 
       </xs:annotation> 
       <xs:complexType 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#UsagePoint"> 
        <xs:sequence> 
         <xs:element name="checkBil l ing" 
type="xs:boolean" minOccurs="0" maxOccurs="1 "  sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#UsagePoint.checkBil l ing"> 
          <xs:annotation> 
          
 <xs:documentation>True if as a result of an  inspection or otherwise,  there is a reason to suspect that a previous 
bi l l ing may have been performed with  erroneous data.  Value should be reset once this potential  discrepancy has been 
resolved.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="grounded" 
type="xs:boolean" minOccurs="0" maxOccurs="1 "  sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#UsagePoint.grounded"> 
          <xs:annotation> 
          
 <xs:documentation>True if grounded.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="isVirtual"  
type="xs:boolean" minOccurs="0" maxOccurs="1 "  sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#UsagePoint. isVirtual"> 
          <xs:annotation> 
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 <xs:documentation>If true,  this usage point is virtual,  i .e. ,  no physical  location  exists in  the network where a meter 
could  be located to col lect the meter readings.  For example,  one may define a virtual  usage point to serve as an  aggregation of 
usage for al l  of a company's premises distributed widely across the distribution territory.  Otherwise,  the usage point is physical,  
i .e. ,  there is a logical  point in  the network where a meter could be located to collect meter readings.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="phaseCode" 
minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#UsagePoint.phaseCode"> 
          <xs:annotation> 
          
 <xs:documentation>Phase code.  Number of wires and specific nominal  phases can be deduced from enumeration 
l i teral  values.  For example,  ABCN is three-phase,  four-wire,  s1 2n (spl itSecondary1 2N) is single-phase,  three-wire,  and s1 n  and 
s2n are single-phase,  two-wire.</xs:documentation> 
          </xs:annotation> 
          <xs:simpleType 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#PhaseCode"> 
           <xs:restriction  
base="xs:string"> 
           
 <xs:enumeration value="A"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phase A.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="AB"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phases A and  B.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="ABC"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phases A,  B,  and C.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="ABCN"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phases A,  B,  C,  and  N.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="ABN"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phases A,  B,  and neutral .</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="AC"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phases A and  C.</xs:documentation> 
            
 </xs:annotation> 
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 </xs:enumeration> 
           
 <xs:enumeration value="ACN"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phases A,  C and  neutral .</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="AN"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phases A and  neutral .</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="B"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phase B.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="BC"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phases B and  C.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="BCN"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phases B,  C,  and  neutral .</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="BN"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phases B and  neutral .</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="C"> 
            
 <xs:annotation> 
            
  <xs:documentation>Phase C.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="CN"> 
            
 <xs:annotation> 
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  <xs:documentation>Phases C and neutral .</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="N"> 
            
 <xs:annotation> 
            
  <xs:documentation>Neutral  phase.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="s1 "> 
            
 <xs:annotation> 
            
  <xs:documentation>Secondary phase 1 .</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="s1 2"> 
            
 <xs:annotation> 
            
  <xs:documentation>Secondary phase 1  and 2.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="s1 2N"> 
            
 <xs:annotation> 
            
  <xs:documentation>Secondary phases 1 ,  2,  and neutral .</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="s1 N"> 
            
 <xs:annotation> 
            
  <xs:documentation>Secondary phase 1  and neutral .</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="s2"> 
            
 <xs:annotation> 
            
  <xs:documentation>Secondary phase 2.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           
 <xs:enumeration value="s2N"> 
            
 <xs:annotation> 
            
  <xs:documentation>Secondary phase 2 and neutral .</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:enumeration> 
           </xs:restriction> 
          </xs:simpleType> 
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         </xs:element> 
         <xs:element 
name="serviceDeliveryRemark" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#UsagePoint.serviceDeliveryRemark"> 
          <xs:annotation> 
          
 <xs:documentation>Remarks about this usage point,  for example the reason for i t being rated with  a non-nominal  
priority.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="servicePriority" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#UsagePoint.servicePriority"> 
          <xs:annotation> 
          
 <xs:documentation>Priority of service for this usage point.  Note that usage points at the same service location can 
have different priorities.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element 
name="ServiceLocation" type="m:ServiceLocation" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#UsagePoint.ServiceLocation"> 
          <xs:annotation> 
          
 <xs:documentation>Service location where the service delivered by this usage point is 
consumed.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element 
name="ServiceMultipl iers"  minOccurs="0" maxOccurs="unbounded" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#UsagePoint.ServiceMultipl iers"> 
          <xs:annotation> 
          
 <xs:documentation>All  multipl iers applied  at this usage point.</xs:documentation> 
          </xs:annotation> 
          <xs:complexType 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceMultipl ier"> 
           <xs:sequence> 
           
 <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
            
 <xs:annotation> 
            
  <xs:documentation>Master resource identifier issued by a model  authority.  The mRID must semantical ly be 
a UUID as specified  in RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
            
  <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is mapped to rdf: ID or rdf:about 
attributes that identify CIM object elements.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:element> 
           
 <xs:element name="kind" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#ServiceMultipl ier.kind"> 
            
 <xs:annotation> 
            
  <xs:documentation>Kind of multiplier.</xs:documentation> 
            
 </xs:annotation> 
            
 <xs:simpleType sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#ServiceMultiplierKind"> 
            
  <xs:restriction  base="xs:string"> 
            
   <xs:enumeration value="ctRatio"> 
            
    <xs:annotation> 
            
     <xs:documentation>Current transformer ratio used to convert associated  
quantities to real  measurements.</xs:documentation> 
            
    </xs:annotation> 
            
   </xs:enumeration> 
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   <xs:enumeration value="ptRatio"> 
            
    <xs:annotation> 
            
     <xs:documentation>Voltage transformer ratio used to convert associated  
quantities to real  measurements.</xs:documentation> 
            
    </xs:annotation> 
            
   </xs:enumeration> 
            
   <xs:enumeration value="transformerRatio"> 
            
    <xs:annotation> 
            
     <xs:documentation>Product of the CT ratio and  PT 
ratio.</xs:documentation> 
            
    </xs:annotation> 
            
   </xs:enumeration> 
            
  </xs:restriction> 
            
 </xs:simpleType> 
           
 </xs:element> 
           
 <xs:element name="value" type="xs: float" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceMultipl ier.value"> 
            
 <xs:annotation> 
            
  <xs:documentation>Multipl ier value.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:element> 
           
 <xs:element name="Names" type="m:Name" minOccurs="1 " maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.Names"> 
            
 <xs:annotation> 
            
  <xs:documentation>All  names of this identified  object.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:element> 
           </xs:sequence> 
          </xs:complexType> 
         </xs:element> 
        </xs:sequence> 
       </xs:complexType> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
   <xs:element name="Names" type="m:Name" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.Names"> 
    <xs:annotation> 
     <xs:documentation>All  names of this identified  object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="status" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer.status"> 
    <xs:annotation> 
     <xs:documentation>Status of this customer.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status"> 
     <xs:sequence> 
      <xs:element name="dateTime" type="xs:dateTime" minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#Status.dateTime"> 
       <xs:annotation> 
        <xs:documentation>Date and  time for which 
status 'value'  appl ies.</xs:documentation> 
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       </xs:annotation> 
      </xs:element> 
      <xs:element name="reason" type="xs:string" minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#Status.reason"> 
       <xs:annotation> 
        <xs:documentation>Reason code or 
explanation  for why an object went to the current status 'value'.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="remark" type="xs:string" minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#Status.remark"> 
       <xs:annotation> 
        <xs:documentation>Pertinent information 
regarding the current 'value',  as free form text.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="value" type="xs:string" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#Status.value"> 
       <xs:annotation> 
        <xs:documentation>Status value at 
'dateTime';  prior status changes may have been kept in  instances of activity records associated with  the object to which  this 
status appl ies.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="IntervalReading" sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#IntervalReading"> 
  <xs:annotation> 
   <xs:documentation>Data captured at regular intervals of time.  Interval  data could  be captured  as 
incremental  data,  absolute data,  or relative data.  The source for the data is usually a tariff quantity or an  engineering quantity.  
Data is typical ly captured in  time-tagged,  uniform,  fixed-length intervals of 5 min,  1 0 min,  1 5 min,  30 min,  or 60 
min.</xs:documentation> 
   <xs:documentation>Note:  I nterval  Data is sometimes also cal led "Interval  Data Readings" 
(IDR).</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="reportedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#BaseReading.reportedDateTime"> 
    <xs:annotation> 
     <xs:documentation>(used only when there are detailed  auditing 
requirements) Date and  time at which the reading  was first del ivered to the metering system.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="source" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#BaseReading.source"> 
    <xs:annotation> 
     <xs:documentation>System that original ly suppl ied the reading (e.g. ,  
customer,  AMI  system,  handheld  reading system,  another enterprise system,  etc. ).</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="timeStamp" type="xs:dateTime" minOccurs="1 " maxOccurs="1 "  
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeasurementValue. timeStamp"> 
    <xs:annotation> 
     <xs:documentation>The time when the value was last 
updated</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="value" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#BaseReading.value"> 
    <xs:annotation> 
     <xs:documentation>Value of this reading.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="ReadingQualities" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#BaseReading.ReadingQualities"> 
    <xs:annotation> 
     <xs:documentation>All  qual ities of this reading.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ReadingQuality"> 
     <xs:sequence> 
      <xs:element name="comment" type="xs:string" minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#ReadingQuality.comment"> 
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       <xs:annotation> 
        <xs:documentation>Elaboration on the qual ity 
code.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="source" type="xs:string" minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#ReadingQuality.source"> 
       <xs:annotation> 
        <xs:documentation>System acting as the 
source of the quality code.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="timeStamp" type="xs:dateTime" 
minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#ReadingQuality. timeStamp"> 
       <xs:annotation> 
        <xs:documentation>Date and  time at which 
the qual ity code was assigned or ascertained.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
   <xs:element name="timePeriod" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#BaseReading. timePeriod"> 
    <xs:annotation> 
     <xs:documentation>Start and end of the period  for those readings whose 
type has a time attribute such as 'bi l l ing',  seasonal ' or 'forTheSpecifiedPeriod'.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#DateTimeInterval"> 
     <xs:sequence> 
      <xs:element name="end" type="xs:dateTime" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#DateTimeInterval.end"> 
       <xs:annotation> 
        <xs:documentation>End date and time of this 
interval.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="start" type="xs:dateTime" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#DateTimeInterval.start"> 
       <xs:annotation> 
        <xs:documentation>Start date and time of this 
interval.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="Meter" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Meter"> 
  <xs:annotation> 
   <xs:documentation>Physical  asset that performs the metering role of the usage point.  Used for 
measuring consumption and detection of events.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued  by a model  authority.  
The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="amrSystem" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDevice.amrSystem"> 
    <xs:annotation> 
     <xs:documentation>Automated meter reading  (AMR) or other communication 
system responsible for communications to this end device.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="formNumber" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Meter. formNumber"> 
    <xs:annotation> 
     <xs:documentation>Meter form designation per ANSI  C1 2.1 0 or other 
appl icable standard.  An alphanumeric designation  denoting the circuit arrangement for which the meter is applicable and its 
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specific terminal  arrangement.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="serialNumber" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Asset.serialNumber"> 
    <xs:annotation> 
     <xs:documentation>Serial  number of this asset.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="MeterMultipl iers" type="m:MeterMultipl ier" minOccurs="0" 
maxOccurs="unbounded" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Meter.MeterMultipl iers"> 
    <xs:annotation> 
     <xs:documentation>All  multipl iers applied  at this meter.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="MeterReadings" type="m:MeterReading" minOccurs="0" 
maxOccurs="unbounded" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Meter.MeterReadings"> 
    <xs:annotation> 
     <xs:documentation>All  meter readings provided by this 
meter.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="Names" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.Names"> 
    <xs:annotation> 
     <xs:documentation>All  names of this identified  object.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Name"> 
     <xs:sequence> 
      <xs:element name="name" type="xs:string" minOccurs="1 "  
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#Name.name"> 
       <xs:annotation> 
        <xs:documentation>Any free text that name 
the object.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="NameType" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Name.NameType"> 
       <xs:annotation> 
        <xs:documentation>Type of this 
name.</xs:documentation> 
       </xs:annotation> 
       <xs:complexType 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#NameType"> 
        <xs:sequence> 
         <xs:element name="description" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#NameType.description"> 
          <xs:annotation> 
          
 <xs:documentation>Description of the name type.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="name" 
type="xs:string" minOccurs="1 " maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#NameType.name"> 
          <xs:annotation> 
          
 <xs:documentation>Name of the name type.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
        </xs:sequence> 
       </xs:complexType> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="MeterMultipl ier" sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#MeterMultipl ier"> 
  <xs:annotation> 
   <xs:documentation>Multipl ier applied  at the meter.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued by a model  authority.  
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The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="kind" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterMultipl ier.kind"> 
    <xs:annotation> 
     <xs:documentation>Kind of multiplier.</xs:documentation> 
    </xs:annotation> 
    <xs:simpleType sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#MeterMultipl ierKind"> 
     <xs:restriction  base="xs:string"> 
      <xs:enumeration value="ctRatio"> 
       <xs:annotation> 
        <xs:documentation>Current transformer ratio 
used  to convert associated  quantities to real  measurements.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="kE"> 
       <xs:annotation> 
        <xs:documentation>Test 
constant.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="kH"> 
       <xs:annotation> 
        <xs:documentation>Meter kh (watthour) 
constant.  The number of watthours that must be appl ied  to the meter to cause one disk revolution for an electromechanical  
meter or the number of watthours represented by one increment pulse for an  electronic meter.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="kR"> 
       <xs:annotation> 
        <xs:documentation>Register multipl ier.  The 
number to multiply the register reading  by in  order to get kWh.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="ptRatio"> 
       <xs:annotation> 
        <xs:documentation>Potential  transformer ratio 
used  to convert associated  quantities to real  measurements.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="transformerRatio"> 
       <xs:annotation> 
        <xs:documentation>Product of the CT ratio 
and PT ratio.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
     </xs:restriction> 
    </xs:simpleType> 
   </xs:element> 
   <xs:element name="value" type="xs: float" minOccurs="1 "  maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterMultipl ier.value"> 
    <xs:annotation> 
     <xs:documentation>Multipl ier value.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="Names" type="m:Name" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.Names"> 
    <xs:annotation> 
     <xs:documentation>All  names of this identified  object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="MeterReading" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterReading"> 
  <xs:annotation> 
   <xs:documentation>Set of values obtained  from the meter.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="Readings" type="m:Reading" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterReading.Readings"> 
    <xs:annotation> 
     <xs:documentation>All  reading values contained within  this meter 
reading.</xs:documentation> 
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    </xs:annotation> 
   </xs:element> 
   <xs:element name="valuesInterval"  minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterReading.valuesInterval"> 
    <xs:annotation> 
     <xs:documentation>Date and time interval  of the data i tems contained within  
this meter reading.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#DateTimeInterval"> 
     <xs:sequence> 
      <xs:element name="end" type="xs:dateTime" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#DateTimeInterval.end"> 
       <xs:annotation> 
        <xs:documentation>End date and time of this 
interval.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="start" type="xs:dateTime" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#DateTimeInterval.start"> 
       <xs:annotation> 
        <xs:documentation>Start date and time of this 
interval.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="Name" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Name"> 
  <xs:annotation> 
   <xs:documentation>The Name class provides the means to define any number of human 
readable  names for an object.  A name is &lt;b&gt;not&lt; /b&gt;  to be used  for defining inter-object relationships.  For inter-object 
relationships instead use the object identification 'mRID'.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="name" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Name.name"> 
    <xs:annotation> 
     <xs:documentation>Any free text that name the object.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="NameType" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Name.NameType"> 
    <xs:annotation> 
     <xs:documentation>Type of this name.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#NameType"> 
     <xs:sequence> 
      <xs:element name="description" type="xs:string" minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#NameType.description"> 
       <xs:annotation> 
        <xs:documentation>Description of the name 
type.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="name" type="xs:string" minOccurs="1 "  
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#NameType.name"> 
       <xs:annotation> 
        <xs:documentation>Name of the name 
type.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="Reading" sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#Reading"> 
  <xs:annotation> 
   <xs:documentation>Specific value measured by a meter or other asset,  or calculated by a 
system.  Each Reading is associated with  a specific ReadingType.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="reason" minOccurs="0" maxOccurs="1 " 
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sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Reading.reason"> 
    <xs:annotation> 
     <xs:documentation>Reason for this reading  being 
taken.</xs:documentation> 
    </xs:annotation> 
    <xs:simpleType sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#ReadingReasonKind"> 
     <xs:restriction  base="xs:string"> 
      <xs:enumeration value="bi l l ing"> 
       <xs:annotation> 
        <xs:documentation>Reading(s) taken or to be 
taken in  response to a bi l l ing-related inquiry by a customer or other party.  A variant of ' inquiry'.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="demandReset"> 
       <xs:annotation> 
        <xs:documentation>Reading(s) taken or to be 
taken in  conjunction with  the resetting  of one or more demand registers in a meter.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="inquiry"> 
       <xs:annotation> 
        <xs:documentation>Reading(s) taken or to be 
taken in  response to an inquiry by a customer or other party.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="instal lation"> 
       <xs:annotation> 
        <xs:documentation>Reading(s) taken or to be 
taken in  conjunction with  installation  of a meter.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="loadManagement"> 
       <xs:annotation> 
        <xs:documentation>Reading(s) taken or to be 
taken to support management of loads on distribution networks or devices.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="loadResearch"> 
       <xs:annotation> 
        <xs:documentation>Reading(s) taken or to be 
taken to support research and analysis of loads on distribution networks or devices.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="moveIn"> 
       <xs:annotation> 
        <xs:documentation>Reading(s) taken or to be 
taken in  conjunction with  a customer move-in  event.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="moveOut"> 
       <xs:annotation> 
        <xs:documentation>Reading(s) taken or to be 
taken in  conjunction with  a customer move-out event.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="other"> 
       <xs:annotation> 
        <xs:documentation>Reading(s) taken or to be 
taken for some other reason or purpose.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="removal"> 
       <xs:annotation> 
        <xs:documentation>Reading(s) taken or to be 
taken in  conjunction with  removal  of a meter.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="serviceConnect"> 
       <xs:annotation> 
        <xs:documentation>Reading(s) taken or to be 
taken in  conjunction with  a connection or re-connection of service.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
      <xs:enumeration value="serviceDisconnect"> 
       <xs:annotation> 
        <xs:documentation>Reading(s) taken or to be 
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taken in  conjunction with  a disconnection of service.</xs:documentation> 
       </xs:annotation> 
      </xs:enumeration> 
     </xs:restriction> 
    </xs:simpleType> 
   </xs:element> 
   <xs:element name="reportedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#BaseReading.reportedDateTime"> 
    <xs:annotation> 
     <xs:documentation>(used only when there are detailed  auditing 
requirements) Date and  time at which the reading  was first del ivered to the metering system.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="source" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#BaseReading.source"> 
    <xs:annotation> 
     <xs:documentation>System that original ly suppl ied the reading (e.g. ,  
customer,  AMI  system,  handheld  reading system,  another enterprise system,  etc. ).</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="timeStamp" type="xs:dateTime" minOccurs="1 " maxOccurs="1 "  
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeasurementValue. timeStamp"> 
    <xs:annotation> 
     <xs:documentation>The time when the value was last 
updated</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="value" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#BaseReading.value"> 
    <xs:annotation> 
     <xs:documentation>Value of this reading.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="ReadingQualities" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#BaseReading.ReadingQualities"> 
    <xs:annotation> 
     <xs:documentation>All  qual ities of this reading.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ReadingQuality"> 
     <xs:sequence> 
      <xs:element name="comment" type="xs:string" minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#ReadingQuality.comment"> 
       <xs:annotation> 
        <xs:documentation>Elaboration on the qual ity 
code.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="source" type="xs:string" minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#ReadingQuality.source"> 
       <xs:annotation> 
        <xs:documentation>System acting as the 
source of the quality code.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="timeStamp" type="xs:dateTime" 
minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#ReadingQuality. timeStamp"> 
       <xs:annotation> 
        <xs:documentation>Date and  time at which 
the qual ity code was assigned or ascertained.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="ReadingQualityType" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#ReadingQuality.ReadingQualityType"> 
       <xs:annotation> 
        <xs:documentation>Type of this reading 
qual ity.</xs:documentation> 
       </xs:annotation> 
       <xs:complexType sawsdl:modelReference=""> 
        <xs:attribute name="ref" type="xs:string"/> 
       </xs:complexType> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
   <xs:element name="ReadingType" minOccurs="1 "  maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Reading.ReadingType"> 
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    <xs:annotation> 
     <xs:documentation>Type information for this reading  
value.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference=""> 
     <xs:attribute name="ref" type="xs:string"/> 
    </xs:complexType> 
   </xs:element> 
   <xs:element name="timePeriod" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#BaseReading. timePeriod"> 
    <xs:annotation> 
     <xs:documentation>Start and end of the period  for those readings whose 
type has a time attribute such as 'bi l l ing',  seasonal ' or 'forTheSpecifiedPeriod'.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#DateTimeInterval"> 
     <xs:sequence> 
      <xs:element name="end" type="xs:dateTime" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#DateTimeInterval.end"> 
       <xs:annotation> 
        <xs:documentation>End date and time of this 
interval.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="start" type="xs:dateTime" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#DateTimeInterval.start"> 
       <xs:annotation> 
        <xs:documentation>Start date and time of this 
interval.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="ServiceLocation" sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#ServiceLocation"> 
  <xs:annotation> 
   <xs:documentation>A real  estate location,  commonly referred to as 
premises.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued  by a model  authority.  
The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="accessMethod" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceLocation.accessMethod"> 
    <xs:annotation> 
     <xs:documentation>Method for the service person to access this service 
location.  For example,  a description  of where to obtain a key if the faci l ity is unmanned and secured.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="direction" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Location.direction"> 
    <xs:annotation> 
     <xs:documentation>(if appl icable) Direction that al lows field  crews to quickly 
find  a given asset.  For a given location,  such as a street address,  this is the relative direction  in which to find  the asset.  For 
example,  a streetl ight may be located at the 'NW' (northwest) corner of the customer's site,  or a usage point may be located on 
the second floor of an  apartment building.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="needsInspection" type="xs:boolean" minOccurs="0" maxOccurs="1 "  
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceLocation.needsInspection"> 
    <xs:annotation> 
     <xs:documentation>True if inspection  is needed of faci l ities at this service 
location.  This could be requested  by a customer,  due to suspected tampering,  environmental  concerns (e.g. ,  a fire in  the 
vicinity),  or to correct incompatible data.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="siteAccessProblem" type="xs:string" minOccurs="0" maxOccurs="1 " 
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sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceLocation.siteAccessProblem"> 
    <xs:annotation> 
     <xs:documentation>Problems previously encountered  when visiting  or 
performing work on  this location.  Examples include:  bad dog,  violent customer,  verbal ly abusive occupant,  obstructions,  safety 
hazards,  etc.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="CoordinateSystem" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Location.CoordinateSystem"> 
    <xs:annotation> 
     <xs:documentation>Coordinate system used to describe position  points of 
this location.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#CoordinateSystem"> 
     <xs:sequence> 
      <xs:element name="crsUrn" type="xs:string" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#CoordinateSystem.crsUrn"> 
       <xs:annotation> 
        <xs:documentation>A Uniform Resource 
Name (URN) for the coordinate reference system (crs) used  to define 'Location.PositionPoints'.</xs:documentation> 
        <xs:documentation>An example would  be the 
European Petroleum Survey Group (EPSG) code for a coordinate reference system,  defined in  URN under the Open Geospatial  
Consortium (OGC) namespace as:  urn:ogc:def:uom:EPSG::XXXX,  where XXXX is an  EPSG code (a full  l ist of codes can be 
found at the EPSG Registry web site http://www.epsg-registry.org/).  To define the coordinate system as being WGS84 (latitude,  
longitude) using an EPSG OGC,  this attribute would  be urn:ogc:def:uom:EPSG: :4236.</xs:documentation> 
        <xs:documentation>A profi le should  l imit this 
code to a set of al lowed URNs agreed to by al l  sending  and receiving parties.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
   <xs:element name="Hazards" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Location.Hazards"> 
    <xs:annotation> 
     <xs:documentation>All  asset hazards at this location.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://www.w3.org/2002/07/owl#Thing"> 
     <xs:sequence> 
      <xs:element name="type" type="xs:string" minOccurs="1 "  
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#Hazard. type"> 
       <xs:annotation> 
        <xs:documentation>Type of this 
hazard.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
   <xs:element name="mainAddress" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Location.mainAddress"> 
    <xs:annotation> 
     <xs:documentation>Main address of the location.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#StreetAddress"> 
     <xs:sequence> 
      <xs:element name="streetDetail"  minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetAddress.streetDetail"> 
       <xs:annotation> 
        <xs:documentation>Street 
detai l .</xs:documentation> 
       </xs:annotation> 
       <xs:complexType 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail "> 
        <xs:sequence> 
         <xs:element 
name="addressGeneral"  type="xs:string" minOccurs="1 "  maxOccurs="1 "  sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#StreetDetai l .addressGeneral"> 
          <xs:annotation> 
          
 <xs:documentation>Additional  address information,  for example a mailstop.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="bui ldingName" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-
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generic#StreetDetai l .buildingName"> 
          <xs:annotation> 
          
 <xs:documentation>(if appl icable) In  certain  cases the physical  location  of the place of interest does not have a direct 
point of entry from the street,  but may be located inside a larger structure such as a building,  complex,  office block,  apartment,  
etc.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="code" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetai l.code"> 
          <xs:annotation> 
          
 <xs:documentation>(if appl icable) Uti l i ties often make use of external  reference systems,  such as those of the town-
planner's department or surveyor general's mapping system,  that al locate global  reference codes to 
streets.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="name" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetai l.name"> 
          <xs:annotation> 
          
 <xs:documentation>Name of the street.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="number" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#StreetDetai l .number"> 
          <xs:annotation> 
          
 <xs:documentation>Designator of the specific location on  the street.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="prefix" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetai l.prefix"> 
          <xs:annotation> 
          
 <xs:documentation>Prefix to the street name.  For example:  North,  South,  East,  West.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="suffix" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetai l.suffix"> 
          <xs:annotation> 
          
 <xs:documentation>Suffix to the street name.  For example:  North,  South,  East,  West.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="suiteNumber" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#StreetDetai l .suiteNumber"> 
          <xs:annotation> 
          
 <xs:documentation>Number of the apartment or suite.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="type" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetai l. type"> 
          <xs:annotation> 
          
 <xs:documentation>Type of street.  Examples include:  street,  circle,  boulevard,  avenue,  road,  drive,  
etc.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element 
name="withinTownLimits" type="xs:boolean" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#StreetDetai l .withinTownLimits"> 
          <xs:annotation> 
          
 <xs:documentation>True if this street is within  the legal  geographical  boundaries of the specified  town 
(default).</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
        </xs:sequence> 
       </xs:complexType> 
      </xs:element> 
      <xs:element name="townDetai l"  minOccurs="0" maxOccurs="1 "  
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetAddress. townDetai l"> 
       <xs:annotation> 
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        <xs:documentation>Town 
detai l .</xs:documentation> 
       </xs:annotation> 
       <xs:complexType 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TownDetail "> 
        <xs:sequence> 
         <xs:element name="code" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TownDetail .code"> 
          <xs:annotation> 
          
 <xs:documentation>Town code.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="country" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TownDetail .country"> 
          <xs:annotation> 
          
 <xs:documentation>Name of the country.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="name" 
type="xs:string" minOccurs="1 " maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TownDetail .name"> 
          <xs:annotation> 
          
 <xs:documentation>Town name.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="section" 
type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TownDetail .section"> 
          <xs:annotation> 
          
 <xs:documentation>Town section.  For example,  it is  common for there to be 36 sections per 
township.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element 
name="stateOrProvince" type="xs:string" minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#TownDetai l .stateOrProvince"> 
          <xs:annotation> 
          
 <xs:documentation>Name of the state or province.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
        </xs:sequence> 
       </xs:complexType> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
   <xs:element name="PositionPoints" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Location.PositionPoints"> 
    <xs:annotation> 
     <xs:documentation>Sequence of position points describing this location,  
expressed in  coordinate system 'Location.CoordinateSystem'.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#PositionPoint"> 
     <xs:sequence> 
      <xs:element name="sequenceNumber" type="xs: integer"  
minOccurs="1 " maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#PositionPoint.sequenceNumber"> 
       <xs:annotation> 
        <xs:documentation>Zero-relative sequence 
number of this point within  a series of points.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="xPosition" type="xs:string" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#PositionPoint.xPosition"> 
       <xs:annotation> 
        <xs:documentation>X axis 
position.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="yPosition" type="xs:string" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#PositionPoint.yPosition"> 
       <xs:annotation> 
        <xs:documentation>Y axis 
position.</xs:documentation> 
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       </xs:annotation> 
      </xs:element> 
      <xs:element name="zPosition" type="xs:string" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#PositionPoint.zPosition"> 
       <xs:annotation> 
        <xs:documentation>(if appl icable) Z axis 
position.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="Status" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status"> 
  <xs:annotation> 
   <xs:documentation>Current status information  relevant to an entity.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="dateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.dateTime"> 
    <xs:annotation> 
     <xs:documentation>Date and time for which  status 'value'  
appl ies.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="reason" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.reason"> 
    <xs:annotation> 
     <xs:documentation>Reason code or explanation for why an  object went to 
the current status 'value'.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="remark" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.remark"> 
    <xs:annotation> 
     <xs:documentation>Pertinent information regarding the current 'value',  as 
free form text.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="value" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.value"> 
    <xs:annotation> 
     <xs:documentation>Status value at 'dateTime';  prior status changes may 
have been kept in  instances of activity records associated  with  the object to which  this status appl ies.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="WorkTask" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#WorkTask"> 
  <xs:annotation/> 
  <xs:sequence> 
   <xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
    <xs:annotation> 
     <xs:documentation>Master resource identifier issued  by a model  authority.  
The mRID must semantical ly be a UUID as specified  in  RFC 41 22.  The mRID is global ly unique.</xs:documentation> 
     <xs:documentation>For CIMXML data files in  RDF syntax,  the mRID is 
mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="subject" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Document.subject"> 
    <xs:annotation> 
     <xs:documentation>Document subject.</xs:documentation> 
    </xs:annotation> 
   </xs:element> 
   <xs:element name="Crews" minOccurs="0" maxOccurs="unbounded" 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#WorkTask.Crews"> 
    <xs:annotation> 
     <xs:documentation>All  crews participating in  this work 
task.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Crew"> 
     <xs:sequence> 
      <xs:element name="mRID" type="xs:string" minOccurs="0" 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#IdentifiedObject.mRID"> 
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       <xs:annotation> 
        <xs:documentation>Master resource identifier 
issued by a model  authority.  The mRID must semantically be a UUID as specified in  RFC 41 22.  The mRID is global ly 
unique.</xs:documentation> 
        <xs:documentation>For CIMXML data files in  
RDF syntax,  the mRID is mapped to rdf: ID or rdf:about attributes that identify CIM object elements.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="Names" minOccurs="0" 
maxOccurs="unbounded" sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IdentifiedObject.Names"> 
       <xs:annotation> 
        <xs:documentation>All  names of this identified  
object.</xs:documentation> 
       </xs:annotation> 
       <xs:complexType 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Name"> 
        <xs:sequence> 
         <xs:element name="name" 
type="xs:string" minOccurs="1 " maxOccurs="1 " sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Name.name"> 
          <xs:annotation> 
          
 <xs:documentation>Any free text that name the object.</xs:documentation> 
          </xs:annotation> 
         </xs:element> 
         <xs:element name="NameType" 
minOccurs="0" maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#Name.NameType"> 
          <xs:annotation> 
          
 <xs:documentation>Type of this name.</xs:documentation> 
          </xs:annotation> 
          <xs:complexType 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#NameType"> 
           <xs:sequence> 
           
 <xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#NameType.description"> 
            
 <xs:annotation> 
            
  <xs:documentation>Description of the name type.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:element> 
           
 <xs:element name="name" type="xs:string" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#NameType.name"> 
            
 <xs:annotation> 
            
  <xs:documentation>Name of the name type.</xs:documentation> 
            
 </xs:annotation> 
           
 </xs:element> 
           </xs:sequence> 
          </xs:complexType> 
         </xs:element> 
        </xs:sequence> 
       </xs:complexType> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
 <xs:complexType name="WorkTimeSchedule"  sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#WorkTimeSchedule"> 
  <xs:annotation> 
   <xs:documentation>Time schedule specific to work.</xs:documentation> 
  </xs:annotation> 
  <xs:sequence> 
   <xs:element name="kind" minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#WorkTimeSchedule.kind"> 
    <xs:annotation> 
     <xs:documentation>Kind of this work schedule.</xs:documentation> 
    </xs:annotation> 
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    <xs:simpleType sawsdl:modelReference="http: //iec.ch/TC57/CIM-
generic#WorkTimeScheduleKind"> 
     <xs:restriction  base="xs:string"> 
      <xs:enumeration value="actual"> 
       <xs:annotation/> 
      </xs:enumeration> 
      <xs:enumeration value="earl iest"> 
       <xs:annotation/> 
      </xs:enumeration> 
      <xs:enumeration value="estimate"> 
       <xs:annotation/> 
      </xs:enumeration> 
      <xs:enumeration value="latest"> 
       <xs:annotation/> 
      </xs:enumeration> 
      <xs:enumeration value="request"> 
       <xs:annotation/> 
      </xs:enumeration> 
     </xs:restriction> 
    </xs:simpleType> 
   </xs:element> 
   <xs:element name="scheduleInterval"  minOccurs="1 " maxOccurs="1 " 
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TimeSchedule.scheduleInterval"> 
    <xs:annotation> 
     <xs:documentation>Schedule date and  time interval.</xs:documentation> 
    </xs:annotation> 
    <xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#DateTimeInterval"> 
     <xs:sequence> 
      <xs:element name="end" type="xs:dateTime" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#DateTimeInterval.end"> 
       <xs:annotation> 
        <xs:documentation>End date and time of this 
interval.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
      <xs:element name="start" type="xs:dateTime" minOccurs="1 " 
maxOccurs="1 " sawsdl:modelReference="http: //iec.ch/TC57/CIM-generic#DateTimeInterval.start"> 
       <xs:annotation> 
        <xs:documentation>Start date and time of this 
interval.</xs:documentation> 
       </xs:annotation> 
      </xs:element> 
     </xs:sequence> 
    </xs:complexType> 
   </xs:element> 
  </xs:sequence> 
 </xs:complexType> 
</xs:schema> 

Figure A.4  – Service  request XSD  
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