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About Company
*  “Tbilisi Transport Company” LLC (former - Tbilisi Metro) operates since 1966. At present the company

unites:

e 23 subways

* 3 autoparks of municipal buses

*  Cableway

e Thbilisi parking

e The company employs more than 6 000 employees. The main task of the company is to provide the
passengers with safe and comfortable transportation.

*  Every year we provide transportation for about 125 000 000 people.

e  The company consumes an average of 71 000 000 kWh electricity per year.
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Energy Policy of the Company

In 2017, Thilisi Transport Company and UNIDO signed the
document for expression of interest (EOI). After that the
company started implementation of the energy management
system (EnMS), an energy manager was appointed and the

energy policy of the company was developed.
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Energy Policy

Thilisi Transport Company serves the safe and comfortable transportation of passengers
throughout Tbilisi. Our company is one of the largest electricity users in the city.
Therefore, we are aware of our role and are committed to continuous improvement of
key performance indicators related to energy consumption. Our goal is to reduce
environmental impact, save electricity and, of course, reduce electricity costs.

Energy Management System (EnMS) assists us to

*Develop and implement an efficient energy management system model tailored to our
company.

*Ensure informing and awareness of the employees of our company in order to achieve
a high level of energy efficiency through their direct participation.

*Develop a more sophisticated metering system for electricity consumption.

*Consider and focus on energy efficient solutions when planning an organization’s
operations and carrying out procurement.

*Learn about modern approaches to operation of the devices more efficiently and at
less costs. Improve kWh rate consumed on yearly basis.

*Meet legislative and other requirements.

*Through constant monitoring and control of key energy users, we will be able to set
our goals correctly, to plan foreseeable costs, and to develop continuous improvement
measures.

We will achieve this by raising the awareness of our employees, by introducing state-
of-the-art energy efficient devices and constant monitoring of our electricity
consumption data.


http://www.unido.org/

0080@OLOL bIOGELIMEHOM 330608
TBILISI TRANSPORT COMPANY

Energy Management Team
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An Energy Management Team was created in order to improve communication between the departments, and the roles and

responsibilities were defined to them:

Director General

i

; : Director of Subway
Cl?ﬁi‘éf;’,’f . and Cableway Financial Director
Operations |
’7‘ v e
: i
2 Energy
Technical Electrical Traffic Manager, De Depot P
i pot _
Department Mechanical Servi Energy Gldani Nadzala T,
Service Srvce Management dani devi

Team
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KWh consumed and determination of target savings

The analysis of the electrical energy consumed by the company during 2017 revealed the potential for savings.

The target savings were determined as 5%

Monitoring 2018

5%

The actual
number of
2017 HDD15.5
passengers

transferred

Total
consumption of

electrical energy,

MWh / month,
(counters)

Expected

Actual
EnPC Savings
(Act-Exp)

Target Target
Sevings Sevings
(Tgt-Exp) | CUSUM

Actual Savings Target
Cusum Consumtion

o
01.17 £ 8,617,861 | 4216
02.17[ | 8510834 | 3584
03.17| | 10074382 | 2108
04.17| | 9,086,141 | 126
05.17| | 10067881 | 189
06.17| | 9.623.134 | 03
07.17| | 8,308,241 0
08.17| | 6,710,592 0
09.17| | 9,001,031 | s
10.17| | 10,978,550 | g0
1017\ | 11172312 | 213
1217 WL676,755 | 3193

P

-
6,078\

5351 M|

5434
5,051
5,624
5,005
4,957
4,678
4,744
5,660

Expected consumption.

/—\Data from 2017 used to develop the expected consumption formula
Actual consumption in 2018

In February the actual usage was 5682 MW.h
BASELINE Expected consumption in February is 5738 MW.h

The Energy efficiency Coefficient. The efficiency coefficient is equal to 0.99

Actual Savings In February, savings was 56000 kW.h, the rest of the months do not have savings
Cumulative sum of actual savings.  we do not have cumulative factual saving,
on the contrary, we have spent 1964000 kW in 7 months
The target consumption. 5% reduced target consumption

Comparing our consumption target consumption

The reduction of consumption by 5% in 7 months gives 1938 MW.h energy savings

/ Energy savings coefficient,%

01.18 | 9,648,409 404.5 ﬁ? 9 [~ 287 -14.0 {would this calculation be better?)
0218 | 9421612 | 324 571 0.98
03.18 | 11,092912 244 47 -872 -0.8
04.18 | 10,294,992 167 158 -1,153 -2.7
05.18 | 11,568,562 o6 36 -1,433 -0.6
06.18 | 9,429,023 1] 5,090 266 -1,687 -5.0
07.18 | 9,072,702 1] \ 543 -1.938 -9.8

1

5%

equation of regres|E =2921.28+ (0.00023*Passengers) + 2.00574*(HDD15.5)

AUSTRIAN ENERGY AGENCY


http://www.unido.org/

z MB0TOLOL LIOGIFLINGHOM 303608 UN'DE UNITED NATIONS & :

TBILISI TRANSPORT COMPANY \!\@/!V. INDUSTRIAL DEVELOPMENT ORGANIZATION

AUSTRIAN ENERGY AGENCY

Electrical energy consumed by the company in MWh in 2017-2018

EubMinmmemo Boasghh bassono 2017 Goenls | 60784 | 52505
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Total electrical energy consumption model in 2017
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2. |Electricity choosing of Model (Total consumption of electrical energy, MWh / month, (counters))

Number of
passengers Expected
2017 kWh/month
transferred,
actual
actual (count)

01/2017 86178061 6078.4
02/2017 8510834 5350.5
03/2017 10074382 54343
04/2017 9086141 5050.5
05/2017 10067881 5623.9

06/2017 9623134 5005
07/2017 8308241 4857.4
08/2017 6710592 4678.4

09/2017 9001031 4744
10/2017 10978550 5659.7
11/2017 11172312 6335.1
12/2017 11676755 6087.2
sum 113827714 649044

average 9,485,643 5,409

SUMMARY QUTPUT
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Current and planned measures for improvement of energy efficiency

Modernization of lighting system (replacement by LED lighting) - current project
Ventilation systems update - current project

Complete renewal of the cable industry - current project

Encouragement of energy efficient ideas - permanently

Raising of employees’ awareness - permanently


http://www.unido.org/

e UNITED NATIONS -
MA0L0LOL bIOGHIELIMGOM 300835604 UNID
TBILISI TRANSPORT COMPANY w INDUSTRIAL DEVELOPMENT ORGANIZATION
=N

AUSTRIAN ENERGY AGENCY

Arrangement of accounting of individual consumers - under discussion

Procurement of trains equipped with modern systems - under discussion

Equipment of escalator engines with frequency converters - under discussion

Compliance with the driving modes while driving the train — drivers will be retrained from 2020

Construction of new depot that will reduce the cost of traction by approximately 5 times when moving from the depot to

Saburtalo line.
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1. The management is committed to reduction of energy

_ costs

20. The energy efficiency of the company was regularly discussed at the
meetings of the management board

19. The company carried out ongoing monitoring and periodic measurements
of key parameters and operational and energy analysis

18. Monitoring and auditing of implementation of energy
efficiency projects was carried out on a monthly basis

17. The company has implemented energy efficiency projects of
medium or high capital expenditure during last three years

16. The company has implemented at least three energy efficient ¢
projects during last three years (for free or less than 10.000 USD)

15. The company uses equipment life cycle analysis for procurement and
investment solutions

14. The company had documented critical operating parameters of
significant energy consumption

13. The company had a maintenance plan

12. The company had plans for energy savings and communication campaigns “'—‘—'—-—._____

2. The management knew that significant energy savings could be achieved with simple
—‘—-—-—.______7‘1 methods, without investing (or with little investment)
/

7 . 3. The company had an energy policy

4. The company has estimated and confirmed significant energy
costs

5. The company has identified and confirmed the role, responsibility
and authority of all people affecting significant energy consumption

| 6. The company had a clear understanding of the factors affecting
| energy consumption (process, systems, equipment, staff, activities,
/ role, training)

7. The company has defined a baseline of energy efficiency at which
progress can be measured

8. The company had an energy efficiency indicator(s) that could
measure progress

9. The company had time-bound energy goals to achieve progress

10. The company had energy working plans

11. The company provided annual energy efficiency training to key

personnel
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Modernization of Lighting System

Total number of light bulbs across the subway is approximately 50.000, including:
Lighting of tunnels - 32.500 luminescent bulbs (duration of operation - 5 hours)
Lighting of stations - 15.000 luminescent bulbs (duration of operation - 20 hours)
2.500 filament bulbs (duration of operation - 20 hours).

Existing bulbs will be replaced by energy efficient LED bulbs step by step.

For subway lighting:

1. Old annual electricity consumption is 14.97 million kWh;

2. New annual electricity consumption is 7.12 million kWh;

3. Annual electricity savings - 7.85 million kWh;

4. Funds saving - 566764 USD / year;

5. Investment - 819444 USD

6. Simple return - 1.45 years

Replacement of luminescent bulbs with LED bulbs reduces electricity consumption by about twice, and replacement of filament bulbs — by four

times.
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Graphs show options for individual areas (tunnels, stations)
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Fans and Cables Rehabilitation Project

Within the frameworks of the project, about 32 fans will be replaced with new ones, which will allow, according to the
preliminary estimations, 300.000 kWh in total to be saved per year.

However, up to 450km of high and low voltage cables are being replaced, which, together with increased safety, will
save approximately 600.000 kWh per year.

With the efforts of local experts and the company management, staff awareness was raised.

Monitoring over electricity consumption has been increased.

The energy management system (EnMS) is being improved in order to obtain ISO 50001.
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Future projects will stipulate the company’s energy policy and energy efficient proposals will prevail during procurement.

The new motor-transport depot, built in compliance with the modern standards.
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Despite the above measures, the savings reflected in the figures could not so far reflect the company’s electricity consumption.
The main goal of Transport Company is to provide comfort and quality service to the passengers. For this purpose, the
company has to carry out many non-energy activities.

We added a new station in November, 2017 .

There has been a decrease in train traffic intervals since 2018.

The number of transported passengers is increasing, which in itself causes an increase in costs.

However, due to proper energy management, we are constantly monitoring electricity data and defining a new target.
Measures are being developed to improve energy efficiency.

Measures are planned that in the long run will definitely yield results and give us the opportunity to save.
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Thanks for your attention


http://www.unido.org/

