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1. Introduction

1.1 Energy Auditor/Audit Team

Table 1 : General data. Energy Auditor

Energy Audit Cdrﬁpany Name :

Categoty 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 proéess and power supply and demand scenio—developing-a
E—————————————

Establishing broad framework-date collection, field measurements and QUIdII‘Ig 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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- |Raw material preparation-Scrap sheared to sizes &
[ R T

o

| fired; induction, electricalarc. . v ] ..

: t?_prpduct'si : 7
?ods,,ba'r_s-.;;hamels’, angles, sheets etc)

Proceds flow diagram (SRRM exampie) .

< for electricity and line diagram for gas flow indicating the metering and billing

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

| for the identified and recommended measures for implementation.

| Table 3 : EE Measures and expected payback times

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

No | Measure/EP1As Estimated Enetgy | 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 # | and # 2
, 2 | Replacement of Spary 1112043 44.48 84.175 15
! Pumps
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3 | Automation of Settling 1012471 40.5 136.25 3.4
Tank Pumps
4 | Installation of VFD and | 1055367 422 191.25 4.5

Automation by IP 45
Panel RPCH P 200 Bar
Descaling Pump-1

5 | Installation of VFD and | 1112639 445 191.25 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.

e [mpactofEPfA implementation

o8 . ‘._‘356,', | 7

351

Fr-11 A" P12 '  AfterEPIA

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.

_Table 5: Production and energy consum ption trend .

.

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 83.4
Average 308444 .4 27114921:1 87.9
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o SECtrendkWh/T

S Gl e 5 -
T s o 1 ] Ll T I 1 o 1

143, 2018n¢, 2018y, 2018, 2015¢p, 2019t 20180v, 201Bec, 2013

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

. Quantity of EquipmentsstudiedinCRM -~ .
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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

; Table 9: Plant pump performance

















































