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PILOT PROJECT PLAN TO UPGRADE THE METERING OF THE 
SHAMAN-2 TRANSMISSION SUBSTATION IN ARMENIA 

l%s bnef report provldes an overview of the pilot project to replacement the commercial and 
some 11mited amount of internal meters at the Shaumlan-2 substatlon Th~s transmission 
substatlon is part of the hgh voltage electnc system Specifically, the following aspects of the 
process are chscussed 

b Background, 
b Substation description, 
b Project objectwe, 
b Environmental considerabons, 

b Hagler Ballly and ARMTRANS duties 

Based upon discussions wth  USAID staff, Hagler Bally made a proposal to the M~mstry of 
Energy to completely replace 48 existtng induction meters with electron~c meters at the 
Shaumian-2 substatlon The purposes of th~s  proposed pllot were several 

b To assess the performance of US made electromc programmable meters at the 
transmission network, pnor to a poss~ble large scale procurement and meter replacement 
program to be funded by USAID, a technology choice for the larger procurement will 
take place later following more detaled analysis, speclficatlon and evaluation of the 
performance of the metmng equipment, 

To train ARMTRANS employees m tbs  technology pnor to subsequent larger 
procurement and unplementatron, 

c To test worlung conditions and ~mplementation steps so that a larger scale effort could 
move forward more efficiently and more quickly, tlus 1s especially cnhcal for the 
s o h a r e  to be used to efficiently process the data avmlable from the new meters, 
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To demonstrate to Anneman authonhes, ~nclud~ng the M~mstry of Energy, the 
cornmltment of USAJD to support the remetenng proposal put forward by the 
Government of Annema 

Follow~ng revlew of Hagler Badly's proposal, the Mlnlstry of Energy agreed to conduct this 
technology demonstrat~on at the Shauman-2 substat~on Follow~ng that, Hagler Biully staff met 
with the ARMTRANS representatives for the followng purposes 

To discuss meter equ~pment and other substation detals, 

t To specify the roles of both Hagler Bnlly and ARMTRANS, 

* To develop the implementat~on steps required for successful implementat~on 

All part~c~pants agreed m pnnc~ple to the process It was agreed that Hagler Badly wlll develop 
the schedule of implementation and the roles of each orgamzatlon for th~s  demonstration project 
Nagler Badly also vls~ted the Shaumran-2 substat~on to assess any program implementat~on 
d~fficult~es as well as environmental conditions at the substation 

3. SUBSTATION AND METERING EQUIPMENT DESCRIPTION 

The Shaum~an-2 substation, located in the Shaurn~an distnct in the Western section of Yerevan, 
handIes power flows at the follow~ng voltage levels 220/35/10 kV Overall, accord~ng to 
ARMTRANS staff, the fac~l~ty handles about 20% of all electnc~ty generated m the country 

Ongmally, Hagler Badly was lnforrned that there were 48 induct~on meters, each ~nstalled 
together w~th voltage and current transformers However, upon further mspect~on, ~t became 
clear that 55 meters need replacement These meters, whch Include both ~nternal and 
commerc~al meters, have varying degrees of accuracy, typ~cally below what would be requlred to 
ensure correct measurements of power flows Meters are both one- and two-drrectional w~th 39 
one-directional meters and 16 two-directional meters needing replacement 

The expected distnbuhon of the replacement lnvolves the follow~ng 

1 OkV replacement - 3 1 commercial meters (one-chrectionaI), 

1 10 kV replacement - 17 zntemal meters (8 one-directional, 9 two-d~rect~onal), 

220 kV replacement - 7 lntemal meters (7 two-directional) 

The goal of th~s  pilot project 1s to conduct a replacement of all 55 ex~stmg ~nduction meters w~th 
electromc meters w~th  an accuracy of 0 2 percent Ex~stmg current and voltage transformers will 
be used mthout any changes together w~th  new electromc meters Ideally, current transformers 
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could also be replaced to help improve the metenng accuracy even further However, these Items 
were not procured due to the hrmng considerations Involved and the understanding that current 
transformers may be replaced at a later tme as part of the USAID funded rnetenng upgrade 
project Falure to replace the current Ransformers_does not jeopardtze project objectives because 
the pnmary objectives are to test the new metenng eqwpment's performance, train staff and 
work through the implementaQon steps requred to support a larger effort 

The cost of the equipment for tlus project is approxunately $28,540 Ths  includes $15,990 for 
the one-drrectional equipment, $9,760 for the two-directional equipment, $790 for a 
programmable software license, and about $2,000 for the laptop PC to collect and process the 
metenng infomation Addihonal costs will include one or two adchbonal meters to provide a 
worlung inventory in case a meter should need to be repaired Also, registered meter seals will be 
provided so that each meter can be properly sealed 

ARMTRANS staff will handle all installation work includmg any rewinng or other installation 
adjustments needed 

In preparation for the project, staff of ARMTRANS received one-week of in-country traning 
fiom representatives of ABB's Moscow office to ensure that the staff is familiar with the use of 
the new equipment 

Dunng the site visit, Hagler Bailly mspected the installation area and there were no visible signs 
of hazards such as transformer oil The affected environment is an enclosed substation building 
where meters are installed and substation personnel momtor and control the power flows through 
the substation 

However, m the process of implementing new electromc meters, ARMTRANS must adhere to 
environmental and worker safety rules to mimmize any adverse consequences resulting from the 
meter replacement Some of the rules that are applicable dunng the implementation are listed 
below 

ARMTRANS management must observe the following minimum environmental regulation 

b In case there is PCB type insulation at the substation, it must handled and disposed of 
properly 

b Any scrap components that will be removed fkom the substabon, must be either sent 
properly recycled or sent to a licensed scrap disposal area as appropnate 

b Any fluds, such as oils, etc , must be removed in appropnate contamers fkom the 
substation 
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ARMTRANS employees who will be replacing meters must observe the follow~ng mirumurn 
safety regulations 

+ Only employees with relevant tramng should be worlung on meter replacement project 

b Employees should be equpped with appropnate measuring devices to detect "live" 
conduits 

Any replacement work has to be done on condu~ts that are disconnected fiom power 

Employees should wear appropnate safety gear to prevent electrocut~on and exposure to 
hazardous matenals 

Hagler Bailly will perform or arrange for the following tasks 

b Provide tramng in the use of the metenng equipment (already completed), 

b Receive GosStandard certification for the equipment (already completed), 

b Provide 55 meters, licensed software, one laptop PC and registered meter seals, 

fi Audit the installations to ensure that the equipment was installed in the proper locat~on, 

b Evaluate the pilot project, 

+ Work with staff of ARMTRANS to ensure that data collection and analysis occurs ~n an 
efficient manner 

ARMTRANS will reman responsible for the following tasks 

Prepare the substation for remetenng, including cabhng and cab~nets for the installatron 
of the new meters, 

@ Observe all applicable safety and technical standards for the eqwpment installat~on and 
Install the metenng equipment, ARMTRANS will provide Hagler Bmlly with a statement 
that affirms its commitment to the steps shown in the environmental considerations 
section of t h ~ s  report, 

b Provide accompamed site access to Hagler Bally and USAID or other US Government 
personnel, to review the meter installations and ensure equipment was installed In the 
proper location Hagler Bally, USAID or other US Government personnel will provide 
ARMTRANS w~th at least 48 hours notice of thelr desne to inspect the site, 
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After implementation and penod of operation, ARMTRANS staff m cooperation with 
Hagler Badly or other USAID contractors, will provide a comparatlve assessment of new 
meters 

This project is an important and hghly v~sible effort to Improve the metenng and bllllng of 
electncity on the hgh voltage system The unpetus for the project was the deslre of the 
Government of Armenla to have USAID fund a large scale remetenng project for the Armen~an 
transmssion system Ths  project offers an opportumty to provide a number of benefits These 
benefits ~nclude sigmficantly hgher meter accuracy (most existing equipment has an accuracy of 
1 -2%, but has also not been tested for a cons~derable penod of time) and coverage of 20% of the 
nation's electncity flow for a relatively modest investment Adhtlonally, the new meters are 
more tamper-resistant and also provide considerably more information to ARMTRANS 
management on the actual operation of the substation (e g , the meters record interval data whlch 
wll  be of use for examuung substation performance) Importantly, the project provides Hagler 
Bnlly and ARMTRANS with the opportunrty to work through all project implementation deta~ls 
pnor to the start of the larger anticipated USAID remetenng program 
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