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1. Introduction

1.1 Energy Auditor/Audit Team

Table 1 : General data. Energy Auditor

Energy Audit Company Name :

Category of the auditor

Energy Manager/Certified Energy

Auditor/Designated Energy Autitor/
Empanelled Energy Audit Firm

Street

Zip code/City

State

Contact Person (Lead Energy Auditor)

E-mail :

Mobile number :

Additional Information

1.2 Facility particulars

Table 2 : General data. Energy audit object

Street

Zip code/City

Internet Web Page

Industry

Contact Person (Management)

Phone

E-mail Address

Contact Person (Energy Representatve)

Phone

E-mail Address

Contact person (Production Manager)

Phone

E-mail Address
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1.3 Energy audit methodology followed

Study of the manufacturing process and power supply and demand scenio—developing-a

Establishing broad framework-date collection, field measurements and guiding principles

for energy consumption and cost reduction assessemnt

Data collection :Energy sources/energy generation and
consumption profile/equipment details, etc

Measurements (Leading to performance evalution or loss areas identification)

Analysis (Equipments/System performance evaluation or loss areas identification)

Energy Performance Improvement Actions (EPIA) conceptualization

EPIAs development (Energy cost reduction projects)

Vendor Interaction

Techno Economic Feasibility

Discussions with Plant People /Finalization of projects/Draft Report/Final Report

1.4 Brief particulars of the facility (Products, annual production, annual cost of

raw materials, manpower, energy resources and others)-To provide a brief

description with production process flow sheets
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Figure 2 : Electrical SLD

1.6 Significant energy users and areas—To carry out a brief analysis of
the energy used in different sections and technologies for the
production and ambient condition management processes and pie
chart on consumption break up for electricity, fuel, steam and overall
energy consumption for the different sections and technologies.
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Figure 3 : Energy consumption break up
2. Summary of Energy Savings Measures & Recommendations

To provide brief description of the process follwed for identification of energy
conservation measures and their techno-economic assessment and summary table
for the identified and recommended measures for implementation.

Table 3 : EE Measures and expected payback times

No | Measure/EPIAs Estimated Energy | Total Project cost | Simple
Savings (Procurement & | Payback
Engineering) Period
kWh/ Taka Taka Years
Year Lakhs/Year Lakhs/Year
1 | 100% closing of BOV in | 1368829 54.75 12.5 0.2
Compressor # 1 and # 2
2 | Replacement of Spary 1112043 44.48 84.175 1.9
Pumps
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3 | Automation of Settling 1012471 40.5 136.25 34
Tank Pumps

4 | Installation of VFD and | 1055367 42.2 191.25 4.5
Automation by IP 45
Panel RPCH P 200 Bar
Descaling Pump-1

5 | Installation of VFD and 1112639 44.5 191.25 4.3
Automation by IP 45
Panel RPCH P 200 Bar
Descaling Pump-2

6 | Retrofit of impeller in 926665 37.1 191.25 5.2
Descaling pump

Total 6588014 263.5

Implementation of the projects would reduce the overall specific consumption as
shown below.

Figure 4 : Saving potentials and their economic value
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2.1 Short-term Measures
These measures can be implemented easily and require no great effort.

Project 1&2 listed in table 3 can be classified under this category. Brief
description of the measures along with implementation issues to be highlighted.

2.2 Medium-term Measures

These measures are worthwhile to implement for the energy audit object, and
with long term thinking; the will be more efficient as soon as the energy-price
rises.

Project 3 can be considered under this category.
2.3 Long-term Measures

The following potential savings will not be recommended for the existing energy
audit object because of amortization time, but should be considered for the
future.

Project 4,5 & 6 in the list.
3. Review of the current energy system
3.1 Energy metering and measurement system

To describe the main sources of energy and the metering and measurement
system for allocation of energy for the different sections and processes in the
facility. Assess the adequacy of the current system for monitoring of the energy

perfomance of the facility and recommendation of improvement measures, if any.

Table 4 : Existing Meters

Meter Utility (Electricity/ | Location & Area Monitoing
Gas) Metered Requirements
[Meter Name] [physical location for | Comments if it needs

the meter and area] |to be manually read
and at what frequency
(perhaps initially).
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3.2 Energy usage in the facility

To prepare the trend line of overall energy as well as electricity and gas
consumption along with production and specific energy consumption data for the
past three years as illustrated below.

April, 2013 309000 26876820 86.98
May, 2013 334000 29124800 87.2
June, 2013 303000 26433720 87.24
July, 2013 235000 21540100 91.66
Aug, 2013 328000 28988640 88.38
Sep, 2013 354000 29930700 84.55
Oct, 2013 327000 28674630 87.69
Nov, 2013 226000 22437280 99.28
Dec, 2013 360000 30027600 83.41
Max 360000.0 30027600.0 99.3
Min 226000.0 21540100.0 834
Average 308444.4 27114921.1 87.9
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5485

Figure 5: SEC trendline

(The reasons for variation to be incorporated based on observation, analysis and
interactions with the Facility Energy Manager).

To carry out segegation analysis based on available information and/or assessed
energy consumptions during the audit and provide the information in tabular and

chart forms as illustrated below.

Table 6: Summary of primary electrical energy consumption

Particulars

% of Total

Comments

[e.g. compressed air, chillers,
motors & drives, air conditioning,
space heating etc]
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Figure 6: Electricity consumption break up

Table 7: Summary of primary thermal energy consumptions

Particulars

% of Total

Comments

[e.g. process steam, process hot
water, domestic hot water etc. |
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Figure 7: Steam consumption break up

Table 8: Summary of water consumptions

Thermal Energy Consumer

% of Total

Comments

Production processes, power
generation, domestic consumption
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4. Field study & analysis
4.1 Selection of equipments & systems for field study

The following principles were agreed for carrying out the measurement and
assessment work.

* Historical data would be provided by the DC from the archive.

*  Current process related data would be obtained by the audit team from the
central control DCS and field instruments, wherever available.

* For the rest, portable instruments (calibrated instruments carried by audit
team) would be used.

* Power data would be recorded using the portable power analyzer or the
panel energy meters for the LT system.

* Similarly, process and ambient related data would be obtained using
portable instruments, wherever it is feasible to connect such instruments.
The Facility would provide connection points for the
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Figure 8: List of equipments studied

4.2 Analysis

Performance analysis was carried out on the above studied equipments.
Importantly the performances of some of the studied equipments are evaluated
and the analysis of the equipments is provided below.

Pumps :

There are 6 cooling pumps in the spray application of CRM. Out of which 5 are
in operation and one is standby. Due to space unavailability the individual
pump’s flow measurement is not possible for the Pump-1, 2, 3 and 6; hence the
common flow measured and based on which the efficiency has been derived.

The following table is given the performance of the pumps studied at CRM Plant.

Table 9: Plant pump performance



$98Y JIFATA! (ST, ASE, SPD R, 05b

1 21-01-2014 Spray pump-5 420 96 1619 67.8% 75.32%
2 21-01-2014 Spray pump-6 1300 96 134.4 52.9% 58.79%
3  21-01-2014 Spray pump-1 E 58.79%
4 21-01-2014 Spray pump-2 E 58.79%
5 21-01-2014 Spray pump-3 E 58.79%

The estimated efficiencies of Spray pumps 1, 2, 3 and 6 are low at less than 60%
5. Energy saving projects
5.1 Pumping system

Present system of operation of the Spray pumps is shown pictorially in the
following figure.
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Figure 9: Spray pump present operating conditions

Present Condition

Present Condition of 4 Pumps
+  Cimbined flow -1300 m*/Hr
. Cimbined efficiency of pumps -58.8%
. Cimbined overall system efficiency -52.9%

. Cimbined motor input power -642kW

Proposed Condition

Proposed Condition of 4 Pumps
. Cimbined flow -1300 m*/Hr
. Cimbined efficiency of pumps -75.2%
. Cimbined overall system efficiency -67.7%

. Cimbined motor input power -501.6kW

Benefits & Payback Period

Savings in power is calculated to be about 140.41 kW. Taking into consideration
that, the pumps work for 24 hours a day and 330 days per year the annual savings
were calculated at 1112 MWh. Details are provided in Annexure-.
The cost benefit is estimated to be about Taka 44.5 Lakhs per year. Estimated
investment is about Taka 84.17 Lakhs and the simple payback period is about 23

months.

5.2 Compressed air system
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Present Condition

The Present operational conditions of Compressor-1, 2 and 3 is pictorially
represented in the following figure. Out of Compressor-1 and 2 one is running at

a time with Compressor-3.

Figure 10: Compressor arrangement

The BOV (Blow off Valve) is kept at 14.1% opened and the air loss occurring
due to this is 1550 Nm3/hr. It was understood that this is being followed due to
safety reasons.
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Proposed Condition:

If the BOV is opened only for the reasons of safety, a safety valve may be
provided to take care of the safety and the BOV valve may be kept at closed
condition. The setting of the safety valve may be adjusted to 7 bar or as
necessary. The proposed option is pictorially represented in the following figure.

Figure 11: Proposed arrangement
Benefits:

Surplus Air Flow - 1549.9 NmAa3/Hr

(This can be given to the common header)

Specific Power Consumption - 0.11 kW/ NmAa3/Hr
Annual Surplus Air Flow - 12275121 NmA3/Year
Annual Energy Savings - 1368829 kWh/Year
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Detailed calculation is provided in Annexure-.The compressor was assumed to work for
24 hours a day and 330 days/year. Estimated cost benefit is about Taka 55 Lakhs per
year. Estimated investment for the safety valves and installation is about Taka 12.5 Lakhs
and the simple payback period is about 3 months.

(Similar analysis and description to be provided for all the identified EE&C projects in
the entire plant)

5.3 Summary table for all EPIA

6. Implementation Issues

6.1 Technology

(To describe availability of the recommended equipments in the country and if there
would be any issue in sourcing the technology and back up services. Need for special

training of operation and maintenance staff to be included)

6.2 Installation

(To provide a basic layout drawing and highlighting if there would be any difficulty
in installation of the recommended retrofit)

6.3 Financing

(To incorporate information on availability of concessional finance or other
monetary and fiscal benefits including carbon benefits and guidance on what the
DC can do to derive the benefit)

6.4 Risk and mitigation measures

(Carry out a brief analysis of potential risks (technology, market, energy savings,

financing and possible mitigation measures)

7. Conclusions

(Carry out a summary analysis considering the potential benefits and risks and
prepare the final recommendations classifying the projects under short, medium

and long term measures.
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Annexes
Lighting
Loca| Ligh | Descri Ligh |No.Fixtf No. |Watts BallAnnual| Annual Annual | Comm [Opportuyl
tion | ting | ption ting ures La per (last|Operat | Electricity | Electricity | ents/ ities for]
Type Cont mpf Lamp Fac| N2 Consum Cost Jflstlﬁc Ene.rgy
rols per Fixt tor | Hours ption ation for) Savings
ure Operat
ing
Assum
ptions
[-1 [-1 WL [ 1| [hl | [KWh] |[%] | [Taka] |[%]
HVAC

Loca-{ HVAC| Des | Con [Quan| Unit |Load|Annual Annual Annual Elec | Comme | Opportu
tion | Equip | crip | trol | tity | Power | Fac | Opera | Electricity tricity Cost | nts/Justifi | nities for

ment | tion | Stra Rating | tor | ting Consump cation for | Energy
Ref tegy (each) Hours tion Operating | Savings
Assump
tions

(kW] | [%] | [h] |[kWh]| [%] |[Taka]| [%]

Refrigeration

Loca | Motor Des Motor | Load | Annual | Annual Annu Commen | Oppor
tion Ref | cription | Power | Factor | Oper Elec al Elec ts/Justific | tunities
Rating ating tricity tricity ation for for
Hours |Consump Cost Oper Energy
tion ating Savings

Assump

tions

(kW] | [%] |I[h] [KWh] | [%] | [Taka] | [%0]
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Motor and Drives

Loca | Mo | Descrip | Quan | Motor | Load | Annu | Annu Annu Comm | Oppor
tion tor tion tity | Power | Fac [alOper| al al ents/Justi| tunities
Ref Rating | tor | ating | Electri Electri fication for
(each) Hours | city city for Opera| Energy
Con Cost ting | Savings
sump Assumpti
tion ons
kW] | [%] | [h] [KWh] | [%]| [Taka] |[%]
Other Electrical Utilities
Loca| Equip| Des | Quan| Equip | Annual | Annual Annual Commen Opportu
tion | ment | crip | tity | ment | Opera | Electri Electri ts/Justifi nities for
Ref | tion Poner ting city city Cost cation for Ene.rgy
Rating| Hours Con.sump Operating Savings
(each) tion Assump
tions
[kW] | [h] [kWh] [%] | [Taka] |[%]
Boilers
Loca | Boiler | Des | Boiler | Boiler | Load | Annu Annu Annu Commen | Oppor
tion | Ref | crip | Ther | Effici | Fac |al Opera| al Fuel al Fuel ts/Justifi | tunities
tion mal | ency | tor ting | Consum Cost cation |for Energy|
Rating Hours ption for Opera| Savings
ting
Assump
tions
kW] | [%] | [%] | ] [kWh] | [%] |[Taka] | [%]

Other Thermal Utilities
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¢
Loca | Equip| Equip| Ther | Ther | Load | Annu | Annu Annu Comme | Oppor
tion | ment | ment| mal mal Fac al al al nts/Justi | tunities
Ref | Des | Rating| Effi tor | Opera | Fuel Fuel fication for
crip ciency ting Con Cost for Opera | Energy
tion Hours | sum ting Savings
ption Assump
tions
[kWI | [%] | [%] [h] | [kKWh] | [%] |[Taka]| [%]
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