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SPECIFICATION FOR METER DATA COLLECTION (MDC) SERVER
TC BE USED IN ADVANCED METERING INFRASTRUCTURE (AMI)

i. Foraword;

1.1. This standard specification has been pregared by the Enginssring Directorate of
Chief Engineer (DES).

1.2, This specification is intended for procurarnent of materdal and not for contract.

1.3, This specification is subject to revision as and when required.

2. =Cope:

2.1, This specification = baing prepared for the Introduction of a Meter Data Collection
{MDC} sarver to b used with Advancad Metering Infrastructure (AMI).

2.2, This specification is intended for the introduction of MDC based Meter Reading
System to be ussd with Meters as per relevant specification DDS-50:2007,
D05-80:2007 and DDS-55:03 having communication as per specification DDS-
e 2091

2.3, This specificetion covers the aspects of Meter Data Collection (MDC) servar
specification, MDC Software Specification, MDC integration with AME and mult-
vendar protocol.

2.4 This specification shall cover the mult-vendor compliance of the existing
menufaciurers as wal as he prospaciive vandors

S Definitons:

2.1 AMIL:
Advanced Mstening Infrestructure (AMI) are systems that measure, collec: and
anslyze energy usages, and communicata with metering devices such ac slectricity
meters, sither on request or on a schedule. These systems include hardwareg,
software, communications and Meter Date Management (MDM) software ato.

3.2, Meter Serigl Number:
Meter senal number is ﬂflﬂtﬁd on meter iabel and siofred in meter memary.
e

W



33 Manufacturer ldentifier.
The umgue numerc identification of each metar manufasiurer,

3.4 Mater Type:
Meter Type shall comespond fo design  specificalion e, DDS.50:2007,
DD5-60-2007 & DDS-6303.

3.5 MDC:

Meter Data Collection Server is a system in Advanced Meterng Infrastructure
(AN} used to obtain data from the meters and store it into the database.

3.6, Wakeup:

Wakeup is a request sent by Meater Data Coilection MDC) Server to the meter for
making a connaction.

a7, Pull:-

Pull iz 3 mechanism in which MDC demands for specific information or data from
meter and meter sends data in response,

3.8.GPRS:

General Packet Radio Service is a packel ofented communication tschnology.

This technology is =pecifically used for communication belween mobile phene and
internat.

3.9, 5MS:

Short Message Senvice is @ communicalion senvice standardized in the GSM
mobile communication system.

3.10. Voice Call:

Volce Gall s a GSM senvice used lo inferchange spesch data between two
commurncation entities.

3,11 TCP:

Transmission Control Protocel is transperl layer protocol for Intarnat Protocal (IP).

a
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intemat Protocol (& 2 natworking layer prolocol and forms the core of Int2rnet all

around the worid.

2.13. DYL:

OVD is an optical disc storage media format, offering higher storage capacity than
Compact Dizcs while having the same dimengons,

.14, RALD:
RAID (an acronym for redundant arrgy of independent disks, ongmally redundant
zrray of nexpsnsive disks) i5 a storage technology that combines mulfiple disk

arive componants Inta a logcal unit to Increases the data storage raliability.

3.15. OBIS:
Tha OBilS OBject |dentiication System defines identification codes for all data in
DLMES/COSEM compliant mataring aquipment,

3,18, Mockup:
In rmanufacturing and design, & mockup 5 a8 scaled model of a design or davice,
used Tor teaching, demonstration, design evaluaion, promotion, and other
purposes, A mockup is a prototype If | provides af least part of the functionality of
a sysiem and enables testing of a desgn.
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E. Software Architectiipe:

Meter Data Colisction (MDGT) Server shall have following.
6.1, User Interface Application
5.2, Database Managament System (DBMS)

&.3. Communicator
Usar interface Application

Communicaior
i BN
R o L
Diatabvase Management
System {DBMES)
Software Architecture

g, User Interface Application:

§.1.1t Is responsible for providing & graphical Interface to the user to view the data
recelved from the communicator; send meier configuration and other relevant data
12 the matars,

8.2, MDC softwars shall be capabie of displaying ali metesing data as per relevant
meter's specifications (DDS-50:2007, DDS-80:2007 and DDS-B5:03).

8.5, The interface application shall provide customer hisrarchy for at least 3 levels. |t
anall also provide user managemant and user ngnis. User nghts shall imil a user
to-& cerain =vel of customer erarcny.

&4 The user imerface application shall provide a machanism for meter management
functions. For example, adding or deieting a meter, meter configuration stc.

5.5 The usser interface application shall provide a Graphical User Interface [GUI).




7. Database Management System (DEBMS):

7.1 The Database Managememt System (DBMS) is a central repository for al metenng
data collected through communicator.

7.2, The host softwars shall have capabifities to slore and report all metering data In a
database management system as raquired in the refevant melter apecificalions like
hilling data, event data, foad profiles etc.

7.3.1t shall provide mechanism for perledic as well as on-demand backup; and also, 11
ghall be abie to resivre data on request

7.4, The Database server shall have backup interface for DVD,

7 5. The database shall be capable to hold the metering data as specified in *Schedule
af Technical Data” for a peried specified therein (Annes-1)

g, Hardwatro:

8.1. The Database Management Server shall have RAID hard drives.

8.2 Ther= shall ke at least one backup server (optional).

8.3 Sarver Class machines shall be used.

8.4, Onfine UPS shall be used,

8.5 Reliable Internet Connection with at least one static public |P address shall be
used.

B.6. There shall be arrangement for at least two generators,

8.7. Data center room shall be properly air-condifionad.

8.8 There shall be at least ona GSM Modem for Wakeup SMSivoice call to send one
SMS/ make Voice call all at a time,

B.9. |t shall be possible to use more than one server for load sharing when data load is

high. The vender witl propose system on the basis of requirements given by the

customer in Annex-

e




9. GEM Modem:
GSM modem of foliowing spedificaiions shall be ussd with MDC
g.1. Quad-Band GSMAGPRS B50/300/1 BOO/1B00MHzZ
5.2. Compliant to GSM phase 22+
9.2.1. Class 4 (2W @ B50/B00MEZ)
9.2.2. Class 1{1W @ 1800/1800MHz)
9 3. The Modem shall have the capability for SMS and voice call communicabon
2.4, The modem shall heve LED indicator visibls from the distance.
0.5, Tha LED shall indicate the operational staius of the modam lika:
2.5.1. Fast blinking LED indicates absence of SiM card or no network EAMVICE O
insufficient signal strength
8.5.2. OFF LED indicates mogam |2 not working
2.6.3 Slow blinking LED indieates healthiness of the modem and is regisiersd to
the GSM network
8.8 The S5IM card shail ba field replaceabie

0.7, It shell have RS23% or LISE nterface for computer

10. Communicator

It is responsibls for handiing all communications between meters and MDC and
sanding date info database for the user interface application

10.1 Communication Protocois:

10.4:1. MDC shall support DLMS/COSEM sommunicalion protocol.
10,4.2 MDC shall also acospt output dats files as specified in DDS-105:2011 iif
applicabis).

e



10.2 Communication Modes:
Maters shall be configurable to oné of following Mode-l or Mode-l at a time

10.2.4. Mode | {GPRS as Primary Madium and SMS/Voice Call for Wakeup):

10.2.1.1. Pull at Preprogrammed Interval:

Meter chall establish a TCP connection with the MDOC server at a predefined
interval via GPRS, Number of retries and retry interval shall be programmable,

The MIDC shall pull data fram the meter as shown in the figure balow:

TP Pl P
Meter o TP Pl Raspiemsa Mmoo
—f-
J : D DRI

10,2.1.2. Puil at Events & Alarms:

The meter has a number of evenisfalamms; any of these events/alarms can be
configured as a major alarm, If a major alarmfeven! occurs, meter shall esltablish
a TORIP connection with the MDC via GPRS. Number of retries and retry
interval shall be programmable, The MDC shall pull data from the meter as

shown in fhe floure bedow,

I !
e
gt -
TCF Pull Mgl
Meter = T8 Pul Rasponss M oL
T
Gisoonnect {enckall
i
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10.2.1.3. Pull on-Demand:

For on-dermand daia tha MOC shall send wakeup 3MS or intiats a wakeup
voice csll for the meter, In response the meter shall estabiish a TCR/IP
conneciion with the MDC server vie GPRS. Number of retries and rafry intarval

shall be programmabie, The MDC shall puli data from the meter as shown in the

figura below.
Weskaun Ra
= LS FafpaeEl
[ T -
TOF uf Response [l
Diegsam e (Eecake]
-ﬂ 183

10.2.2. Modeal (GPRS always alive):

Meter shall always maintsin 8 TOPAP connsction with tha MDC server vig
GPRS. In this process the metar shall send periodic heart bsatkesp-alive
pecksts o the MDC server. The MDC shall pull data from the meater as and

when reguirsd as shown in the figure befow:

s i
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-k v ot
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TCF Pull R
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10, 3. Communication Channels:

Meter shall have two programmable |P addresses. For communication via GFRS one
of two programmed 1P address shall be used as primary address and e other 1P
address shall be used as secondary address. The meter shall try to establish a TGR/AP
conneclion with the primary IP address if it fails to do so then the meter shall try 1o

a=tablish TCPAP connaction with secondary 1P address.

Mater =hall have at least three programmable GSM Numbers. In case of Wakeup
command via SMS or voice call the meter =hall only respend to the wakeup commands

originated from the GSM number programmed in L.

10.4. Communication OBIS codes:

10.4.1. Energy and Demand:

Standard OBIS codes for quantities used for billing purposes ere shown below.

Cumulative Active energy absolule (Abs KWH)
Total 1.0.16.8.0.255
Tariff 1 101581255 =0
B Tarilf 2 ' 1.0.15.8.2.255
Tanff 3 1.0.15.8.3.255
Tariff 4 1.0.15.84.255

12




Curmulative Reactive Energy HVarh Q1 + Q3 in single packet
(Pakistan Spocific)

ol 1.0.94.82.0.255
Tariff 1 1.0.84.02 1285
Tarh 2 1084922256
Taiifi 2 . 1.0.894.82 3.255
Tarift 4 = 1.0.54.92 4,255

Maximum Demand Active absoluts (MDI-KW abs)

. Total 1.0.15.6.0.255
Tarff 1 10156125 |

Tariif 2 1.0.15.6.2.258

Tariff 3 1.0.15.6.3.265

-~ Tarfi 4 1.0.156 48266

Cumulztive Maximum Demand Active absolute [Cum-MDI-KW abs)

==

Total 10.15.2.0.955
Tarif 1 101527255
Tartf 2 - 1.0.15.2.2.255
Tani 3 1.0.15.2.3.255
Tanf 4 101524755

Assonciated data

MO! Resat Date and Time 1.0.0.1.2.255

MDI Resat Counl 1.0.0.1.0.255

13




10.4.2. Instantanequs:

Standard OBIS codes instantaneous data elements are shrown below:

Quantity OBIS code o]
Aggregate Active power Import (KW 1.0.1.7.0.255
Aggregate Active Power Export (KW-) 1,0.2.7.0.255
Aqoregate Reactive powar Import 1.03.7.0.255
Aqgraegate Reactive power export 1.0.4.7.0.265
Voltage Phase & 1.0.327.0.255
\oltage Phase B 1.052.7.0.255
\ioltage Phagsa C 1.072.7.0.255
Current Fhase A 1.0.31.7.0.255
Current Phase B 1.0.51.7.0.255
Current Phase C 1.0,71.7.0.255
Average Power Factor 0137.0255
Frequency 1.0.14.7.0.255
Tims 1.0.0.9.1.255
Date 1.0.0.9.2.255
Current Tariff 0.0.96.14.0.255 T
[ T ratio Numerator 1.0.0.4.2.255
ST ratio Denominater 1.0.0.4.5.255
B PT ratio Numerator 1.0.0.4.3,255
PT ratio Denominator 1.0.0.4.6.255

Customer Code

0.0.96110.255

14




40.4.3. Evante Codes and Event notificafion Packet:

For Evant notification standard cacke! of DLMSI/ICOSEM with Tag 0xC2 should be
used. Referred Bo |ECB20566-53 OBIE code to be ussd in this Packat is
00951102558 This OBIS code contains the svent code of most recant event
oocurad. Event code llst is implementation specific. Uist of Event codes for all
necessany quantities s given bislow,

List of event Codes
DDs-65 | DDS-S5
- Event -
Quantithy DDS-50 | DDS-60 | Multi Single !
Code : y
Tariff Tarift
tADI reset o1 ¥ ¥ ' ¥ n
Dararmelersation 102 ¥ i Y | B
" Power f20 start '
{will bz reporied whan power is 111 ¥ Y ¥ 4]
restored)
Powrer Tl el 112 ' W ¥ ¥ o N
Phase failure 123 Y. | ¥ N | WM
Dt Valt 114 ¥ M i ]
Under volt 115 ¥ N M ]
Demsand Dvar Lload | 115 b M B ']
Ravarsa Energy '
117 ¥ Y N M
(ative enerey)
Reverse Polansy 118 ¥ ¥ I | 1]
T Bypass 121 ¥ E M h




10.4.4. Keep-alive Packet Format:

The Transport Layer paytoad of Keep-alive request is defined in the table as

Frallorees:.
Length of Meter
Tag ; Meter Number
"Number
1 byle Ae Specitied in
1 byte _
(OxDDO) Section 10.5

The Transport Layer payload of Keep-alive response is defined in the fable as

Tollows.

Tag _"|

/1 byte (0XDA) |

The ahove request and response packels of Keep-alive commands are payload of
Transport Laysr. The reasons behind choosing # as Transport Layer payload are given

balow:

= Tokeep GPRS dala traffic low.

« The purpose served by this packet is beyond the DLMS protocol specification.

« Tags used for Keep-glive requast and responze packets arg utilized by DLMS
specification for some olher purpose.

Communication network layers stack, shawing the generation of Keep-allve request
and respanse, is shown befow.

Keep-alive Reguesl/Hesponse

Transport Layar Header | Transport Layer payload

[TF Header

o d
P payloa a

16




1¢.5. Meter identifier:

The WMDLC shall communicate with mester using a unique 4-Byte Meter dentifier. The
cfice of the Chief Engineer Design and Slandards shall allocate prefix to each

manufacturer a 4 byle meter identifier as mentioned balow:

Meter Serlal Number Format |

0040 00-83 0O0001-092989
Manufacturer Matar Type Mater Serial Number
£058L B8 DOS-50 Start =000031 | Efd = 900050
(3PEL G5 DDS-E0
. 38 Escorts o7 DD5-66 :|
I 37 KBK eit.
E—EIE MicreTech
3B CTI
MTIP
'Eﬁm'ihdigu
32 Greatye Elecironics |
Etc. '




1.

Data Export Formats:

11.1 Biling_Data.csv

Sri item Mame Type (ASCI Text) | Deseription

1 | Reading Date  YY/MM/DD _'
2 Reading Time HHMM: 55

3 | Reference Number TR R R AR IR
4 | Meter Senal Number MNMNNNNNNN

T8 | T1 Active KWh KX KR KA KWVh

& | T2 Active KWh FORHRHK KX kih
7 | T3 ActvekWh HAOOO K kiWh
8 | T4 Active kKWh MO KK kWh
9 | TL Active kWWh FR AR KK, KWh
10 | T1 Reaclive kWA ORI XK, kvArh
11 | T2 Reactive kVArR YR KK, K\VATh
12 | T3 Reactive kWA SO X4 KA
13 | T4 Reactive k\Arh SOOO00CX IvArh
14 | TL Reastive KVAM YOOHA0E YO KA
15 | T1 Active MDI KKK Ky

16 | T2 Active MDI YR XK kv
17 | T3 Active MDI OO (AT
18 | T4 Active MDI MK XX kW
16 | TL Activa MDI OO XAK, (T
20 | T1 Cumulative Active MDI KRN AR KK, KW
27 | T2 Cumulative Active MDI SOCERR XK P
22 | T3 Cumulative Active MDI FRIHAF XX I
23 | T4 Cumulaiive Active MDI WA XX W
24 | TL Cumulative Active MDI FXHHFH KK KW
35 | MOl Resst Dale YY/IMM/DD
36 | MDI Reset Time HH MM:SS
27 | MDI Rezet Count Number HAHN,

mote: Unavaliable quantties shall be appenwed by blank spaces

1B




11.2 Instantaneous_Cata.cav

S e BT T T e

| Sr#& l ltam Name | Tvpe {ASCH Text) | Description |
[ 1 | Reading Date Y IMWDD
7 | Resding Time HHMMSS
8 Reference Number SRR PR
4 Metsr Senal Number NENNNNNNNN
5 Aggregste Active power Import (KW= HODRHROLEAK W
& Angregate Active Powsr Export (KW-) ORI KX EVY
[ 7 Agaoregeis Reaofive powsr Import R K, LTl
|.. g | Aggrepate Reactive power export BRSO A R kY
| B I Voltage Phase 4 I ORI RXA, Woits
T Voltage Phase B 00000 Vois
17 Voltage Phase C SRR WA, Vel
12 Current Phasa A SRR EAA Amperes
13 | Currant Phass B AN KR, Ampares
14 I Currant Phase C A 8 4 Amparas
15 Average Power Factor KX
16 | Frequency KR KK Hz
¥ Time Y INBIGD
18 Date HH:MM 55
8 Current Tarifi X Mumber

Mote: Unavelzble guantifes snall be appendeg by blank spaces

19



12 User Acceptance Criteria:

Following tesis shall only to be parformed wisen MOC is fuily installed at utility designaled
location.

For anergy meter prototype testing as per DD5-98 required communication verification as
par Annex-1l shall ba performed using MDC software moekup.

121 Software Architecture

Criteria | Pass [ Fall |
Provision of User Interface Applicaﬁlﬁn
Provision of Database Management System
Provision of Communicator Application

12.2 User Interface Application
- Criteria Pass Fail
Capable of displaying all metering data as per
relevant WAPDAPEPCO meter's specifications
|.a. DDS-50,005-60 and DDS-65
Provides customer hiararchy for at least 3 lavels

Provides user management and user nights

Usar rights limit a user 1o a certain level of
customer hierarchy
Provides a GUI

12.3 Database Management System

Criteria Pass Fall
Stores and reports all metering data in DBMS

Frovides machanism for perodic as well as on-
demand backup; and also resiores data on request
Database server has a backup interface for DVD
Capable to hold the metering data as specified in
*Sehadule of Technical Data’

in



12.4 Hardware:

CrHteria | Fass Fail

RAID Hard Drivesiit apphcatle) '

At l2ast one backup senver(il applicatle) ' {

Barver Class machinsa!lt applicabis)

Online UPS(i! applicable)

Armangemerni for at keasl Maﬁmamtms{if
applicabiz}

A least ons GSM Modem

More than one server for load sharing(lf appiicablie)

125 Serverside GSM Modaem:

Criteria Pass Fail

Diuad Band (verdfication through datashast)

SME Capability(if applicable)

‘oice Call Capabifity(if applicabls)

LED indicator

Field Replaceabls SiM

. ' RS2%2 ar USE Interzce

128 Communiceior

Criterla Pacs Fatl

Supnorts DLMS/COSEM communication protocol |

Supparts cutput data files as specified in o0s-
105:2011(if applicabla)

M



127 Communication Modes

Critania [ Pass | Fall

adode | (Pull at preprogrammed Intenval)

tode 1 (Pull at Events & Alarms)

Mede INGPRS atways alive)

12.8 Communication Channals
l Criteria Pass Fail

Provision of primary and secondgary 1P addresses

l‘ Provision of two Programmable [P addresses
| Provision of three Programmable G5M Numbers

fieter Identifier

129
|_ Criteria Pass Fail
'l Supports Maler ldentifier '

12,10 Data Export Format

Criteria Pass Fail

Billing Data Expert Forrnat as per relevant
specificabons

inslantanecus Data Export Format as per relevant
speciiications |

¥

e @ﬂ:&;
Fall LA T

ASHEAQ AHMED | DR.RANA ABDUL JABEBAR KHAN
DY MANAGER MANAGER CHIEF\ERGINEER

(DE} . (DE), | (DES)
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13. Annex-I: Schedule of Technical Data:
Following data is to be filled by the customer as par their raguiremeant

13.1. Bliling Data to be transferred from meter to MDC to be filled for each
metercustomer type.

E—

Required (mark

| SNo. | Itern Type YeafNio)
1 TL Kwwh Billing |
2 T1 KiWh Billing |
3 T2 KW Billing
4 | T3 KWh Billing
5 | T4 K Billing
5  TLkvAM Biling
7 T1 kA Billing
3 T2 KiArh Billing ,
| g T3 KvArh Billing
10 T4 kvATh Billing
1| TL MDI kW Billing
12 T4 MDI KW Siling
@ | T2 MDI KW Rilling
14 T3 MDI kW Billing
15 T4 MDI KW Billing
15 TL CUM MDI W Billing
17 T4 CUM MDI KW Billing
18 T2 CUM MDI KW Billing
| 19 T3 CLM MDI KW Hilling
| 20 | T4 CUM MDI KW Hilling

23



132.2. instantaneous Data to be transferred from meter to MDC 1o be filied for each

meterfcustomer type

| 8 No. ltem Type R"“:mg;‘m
1 Aggregate Active power Imparl (KWH) | Instantaneous

| 2 Agoregate ﬂr.:livje_a Power Export (KW=} | Instartanecus
3 Agoregate Reactive power Import Instantaneous
4 Aggregate Reactive power axport Instantaneous
5 Woltane Phasa A Instantaneous
& Voltags Phase B Instantaneous
7 Voltzge Phase C Instamaneous
8 Cument Phase A Immniﬂr;e_ms
9 _ Current Phase B : instantanaous
10 Current Phasea C Instantaneous
11 bLwerage Powsr Factor Instantanaous
12 Fraquenc;:,r instantaneous
13 Tirne Instantaneous
4 Date Instantaneous
15 Currani Tarifl Instantanecus '
16 CT ratio Numerator Instantaneous

b 17 CT ratio Denominator Instanianecus
18 PT ratio Numerator Instantaneous
149 PT ratio Denoeminator instantanecus
20 Customer Code Instantansous |

24




134, Fragushay and Duratlon of Beiz fo Do fillsg
zed,

[

LLE

eech maler/customar type

r Count'Frequency/Duration I

|
S.MNG. ltem

1 Billing Deta Intsrval

2 Insizntansous Data interval

3 Maminer of metersfbtsioners in ths

catenory

- Dsts to be stored inside server for fow
| meny numbar of months

124 IT Infeasirnchue renuiramant

i Reguired from biddar

| Sko, | | [T Infastruciure
i | {Yea/Na)
i 1 i Servers |
2 Swiiched Roter |
3 Onlins UPS i

i

Faligble infernet Connsctan

| = | Genaraon

F | [atz Center Room

S50 Modems

=d

]
|
|
B Towsr
|
| Others{io be speciied)

ol
N



13,5 Qptional Feaiures:

Required from bidder
= Ho. Featurs Names
{(YesiMo)
1 Wake up on SMa 1
-3 \Wake on volce call : 'I
3 Hackup servar -
d DDE-1052011 integration redquired

13.5. Service Level Agreement (SLAY:

B.Ho. Feature Names
Meters o be integrated (specify make and
moded)
2 After sales support duralion
Quantity 1o be integrated for gach type and maie
3 i matars
4

4 Anmoxil Parameters Hist for communication verification:

| S.Ha. Quantity Name
1 Meter Serial Mumbar
2 Total kKVWh
3 Total kvarh
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