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Project Design Matrix (PDM)

Project Name: Project on Energy Management Promotion in the Islamic Republic of Iran
Project Area or Location: Azarbaijan Higher Education and Research Complex for Water and Electrical Industry (AERCT) and EEO office in Tehran
Target Group: Energy related engineers in industrial sector (Priority is given to larger factories with mare than 2MW demand or 2000m® of il equivalent energy

consumption per year.)

Project Period: From March 2003 to February 2007 (4years)

Narrative Summary

Verifiable Indicators

Means of Verification

Important Assumption

Overall Goal

Through promotion of rational use of energy,
enhancement of energy management in the industrial
sector is achieved.

SEC!*" of each industrial sub-
sector is improved to the extent
defined separately!*? by 2010.

Government statistics
(by the Ministry of Energy)

Project Purpose
The National Training Center for Energy Management

(NTCEM) contributes to the energy management of the
industrial sector.

1 SEC™ "V of the factories where ex-
trainees work is improved to the
extent defined separately*? by the
end of the project.

2 Number of ex-trainees' proposals
accepted by factories.

3 Number of factories with ex-trainees
which succeeded to obtain financial
facilities for energy efficiency
aclivities.

1 Records of audit for the
factories where ex-trainees
work (by SABA)

2 Questionnaire (by SABA}

3 Records of approved proposals
for financial facilities

- The Iranian Government keeps
supporting the energy
management activities.

- Energy cost does not become
cheaper significantly.

- Economic condition does not
worsen significantly.

Qutputs
1. Policies and administration structures for energy

management of the industrial sector are coordinated so
that the contribution of the project becomes effective.

2. C/P are able to operate and maintain the training
facilities and equipment.

3. Both theoretical and practical training for energy related
engineers are maintained and managed.

1 NTCEM's activities meet
the government policies and
requirements of the industrial
sector.

2-1 C/P are able to utilize training
facilities and equipment
efficiently.

2-2 C/P are able to maintain training
facilities and equipment
sufficiently.

3-1 C/P are able to develop training
materials and textbooks.

3-2 C/P are able to implement training
courses.

3-3 Number of certified energy related
engineers is increased.

3-4 C/P are able to manage aftercare
of the ex-trainees

1 Information from factory
managers, ex-trainees, JICA
experts, and EEO & SABA
officials

2-1 Information from trainees and
JICA experts

2-2 Information from trainees and
JICA experts

3-1 Evaluation of developed
training materials and
textbooks by trainees

3-2 Evaluation of training courses
by the trainees

3-3 List of certified engineers and
evaluation by the factory
owners

3-4 Evaluation of ex-trainees who

requested aftercare

- C/P remain in NTCEM.

YoltfiNe 1) fpL-d4TiOs 2—14



Activities
1-1 Analyze on-going policies of energy management in
" the industrial sector

1-2 Propose effective policy for energy management to
the relevant agencies so that the training in the
center makes maximum effect

1-3 Manage to offer training programs that best meet the
needs of the industry and the nation

1-4 Carry out necessary dissemination activities for
energy management

2-1 Elaborate a plan on maintenance of the facilities and
equipment

2-2 Install facilities and equipment

2-3 Carry out the technical training on its operation and
maintenance

2-4 Make rules and manuals for operation and
maintenance

3-1 Collect and analyze up-to-date information for
appropriate training program.

3-2 Formulate curriculum for the training courses (three
separate courses for general, heat and electricity)
and prepare materials

3-3 Implement the C/P training in NTCEM

3-4 implement the training courses

3-5 Examine & evaluate trainee’s reports (energy
management audit and improvement plan) to issue
certificates

3-6 Take necessary action for the aftercare of the ex-
trainees

3-7 Monitor the efficiency of training courses and
improve them

Inputs

The lranian Side

The Japanese Side

1. Local personnel
- Project Director
- Project Manager
- Project Coordinatar
- Professors
- Administrative Staff
- Technical specialists
- Secretaries
- Drivers

2. Land, buildings, rooms and facilities

- Office & necessary facilities for
the Japanese experts and
Iranian C/P.

- Meeting rooms for the transfer of
technology.

- Buildings, facilities and space
necessary for the equipment and
materials to be provided by JICA

3. Local cost
- Necessary budget to implement
the Project, including the in-land
transportation and installation
cost for the equipment.

1. Personnel

1) Long-term experts

- Chief Advisor [48m/m]

- Coordinator [48m/m]

- Expert on Energy
Conservation Technology
(Heat) [48m/m]

- Expert on Energy
Conservation Technology
(Electricity) [48m/m]

- Expert on Energy
Conservation Palicy

2) Short-term experts
Short-term experts will be
dispatched as necessity
arises.

2. Training of C/P in Japan
Approx. 2-3 personnel per year

3. Machinery and Equipment as
agreed separately

- Machinery and equipment
provided by the Japanese
side will obtain easy custom
clearance.

{Precondition)

- Necessity of energy
management will not be
decreased.

[*1] Specific Energy Consumption (SEC) is defined as [Energy Consumption] / [Product Unit]. SEC varies with every different product.
[*2] Goal of SEC improvement of each industry or factory is attached hereto.




Draft of Tentative Schedule of Implementation (TSI)

Project on Energy Management Prornotion in the islamic Republic of Iran
Calender Year 2001 [ 2002 | 2003 | 2004 | 2005 I 2006 [ 2007
Japanese Fiscal Year 2001 2002 2003 2004 2005 2006
Quarter I I v ! 1 It v 1 1l il v | il i 1% i 1] 1] v i 1 M Y 1

Term of Technical Cooperation v ........... B e L LR R T L P TP T P PP T PP TS S TP L P P TP PPN ST S v S A ......
Japanese Side —

1.Dispatch of Survey System 15'9””9 of R/D I
1) First Survey Team -
2) Second Survey Team L
3) Third Survey Team =

4) Fourth Survey Team —
5) Technical Guidance Team e
6) Mid-term evaluation Team aeu
7) Evaluation Team

2. Dispatch of Experts
1) Long Term Experts
a. Chief Advisor

b. Coordinator g cees . !
¢ s

C. Energy Conservation Technology (Heat)
d. Energy Conservation Technology (Electricity)
e. Energy Conservation Policy

2) Short Term Experts Appropriate number of short-term experts on specific fields will be dispatched annually.

nusaunoa v resucuvs

3. Training for C/P in Japan Approxfmately 2-3 C/P will be accepted in Japén annua.liy

4. Provision of Machinery L T P T o Ty T r e T PR P P PN S SR Ao Sy RSO S S -------i----.

& Equipment

lranian Side

1.Assignment of CP & Other Staffs
2.Machinery & Equipment
3.Space, Buildings & Facilities
1) Office Room .
2) Training Building "

aesssashescunwns segefucur CEETY T

3} Utilities
4.Allocation of Local Costs

ELELELEY PYTYDPET: adaanas meaefuaan

Ly T T Y P T Ty T TP Ty P P PP PO A T PP T PP PP PET PRIy

(Isl) BEEYEIRY £ TL0L €—L

Note: Japanese fiscal year starts in April and ends in March. Executed — meem— Planned RERLLL Y



Draft of Plan of Operation (2003.3-2007.3)

Project on Energy Management Promotion in the Islamic Repubilic of Iran

Calendar Year 2003 | 2004 [ 2005 [ 2006 2007
Japanese Fiscal Year 2002 2003 2004 2005 2008 Responsible Input
Quarter a1[2]sTa[rfz2]aal 1234 1[2]3]a]| Ppesnm
Activities Japanese Side Iranan Side
1. Policies and administration structures for energy management of
industrial sector are coodinated so that the contribution of the
project becomes effective
1-1 Analyze an-going policies of energy management in the industrial sector * PD LE CcP
1-2 Propose effective policy for energy management to the relevant agencies PD LE/SE CcP
50 that the training in the center makes maximum effect o
1-3 Manage to offer the programs that best meet the needs of the industry PDIPC LE/SE cP
and the nation e
1-4 Carry out necessary dissemination activities for energy management L4 PD/PC LE/SE CP
2. C/Ps are able to operate and maintain the training facilities and equipment
2-1 Elaberate plan on maintenance of the facilites and equipment PD/CA LE CcP
2-2 install facilities and equipment . PMI/CA LE/SE CP
2-3 Carry out the technical training on its operation and maintenance i PM/CA LE/SE CP
2-4 Make rules and manuals for operation and maintenance PM/CA LE/SE CcP
3. Both theoretical and practical training for energy related engineers
are maintained and managed
3-1 Collect and analyze up-to-date information for appropriate training program PD/PC LE CcP
3-2 Formulate curriculum for the training courses and prepare materials e | PC/PM/CA LE/SE CP
3-3 Implement C/P training in the National Training Center for Energy Management PM/CA LE/SE
3-4 Implement the training courses PC/PMICA LE/SE CP
3-5 Examine and evaluate trainee's reports (energy management audit and improvement pian) to issue PDIPC/PMICA LE/SE cP
certificates
3-6 Take necessary action for the aftercare of the ex-trainees PCICA LE CP
3-7 Monitor the efficiency of the training courses and improve them o PC/CA LE cP

Iraninan Side . PD-Project Director, PC-Project Coaperator, PM-Project Manager, CP-Counterpart personnel

Japanese Side : CA-Chisf Advisor, PCR-Project Coordinator, LE-Long Term Expert, SE-Short Term Expert

EN4LTsore v—12
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Draft of Annual Plan of Operation (Year 2003)

Project on Energy Management Promotion in the Isiamic Republic of Iran 1/4

1. Policies and administration structures for energy management in industrial sector are coordinated so that the contribution of the project becomes effective

Calendar Year 2003 [ 2004
Fiscal Year 2002 2003 2004 Responsible Input
Month 3 4 5 6 7 8 9 1051141 12 1 2 3 4 5 6 Person ) o
Term of Technicat Caoperation L4 > Japanese side franien side

a.  Collect the data for energy management L T T PP TP PR P TTT  PYTTTY PYTOPT PP Tos powrey PEYPPY PEPIPF PPN PRPEH .........> PD LE CcP

Review the current energy management policies and sabasaragurerasecnvarhsasanisnaaasnnntnsascanshnarnrinznnnnsnonrafnsanasuannainas
b Revew! A > PD LE cP

YwE&FHEE002 G— L

4

Propose sffective policy for energy management to the
1-2} relevant agencies so that the training in the center makes
maximum effect

Study and advise on establishing the legai status of the
a.  energy manager, the training center and the national | SSECELSIEELE TYTRET EUECEI CECUEL CRPE PEPRTS YPCTECTRIIT TRPRIT PIYPF IEPPEE (PPPR PRERM PS4 PD LE/SE CP
qualification

b, ?;ﬂeind advise on incentives for participating the training " TRV RS JRRPR RN AR YT PSP AP YSPI PR NS SRR TR SIS St S PD LE/SE CP

C.  Advise on energy management policy P I L O I L T L I L T I e ....--.-.’ PD SE CP

1-3) Manage to offer training programs that best meet the needs
of the industry and the nation

a.  Grasp and analyze the needs in industriat sector RS AP SRR SRS ST SAPI: PRSANYE SRS SR PHPEE RRPPRPP SPPPI PRPPIY PPPPRE S = PD/PC LE/SE CP

b Grasp and analyze the factor preventing energy
" management promotion

Pescarisasuns

PR RN RN SRS SRS PR SR RN RS FS A Y N I =016 LE/SE CcP

¢ Study and propose effective training programs [ SO PP SRS SSRPTY SRR RN PTPH PR SRS TPITT IYPITTRITYP IRITPE PRI ERY 3 PD/PC LE/SE cP
1-4) Carry out necessary dissemination activities for energy
management -
a.  Raview the current dissemination activities PPYTYS PPRPYS PYPPTY PEVRTE TERTRITTPPIF POTOT STTIVETTRITTAVOITR LRV PETTEL SETTRTCRRVRE-REY - PD/PC SE CP
b.  Study effective dissemination measures [ SN OUPURRE U SRR PN SN JEFPR PN R NES SR SO SR PP PD/PC SE cP
c. !mplement the dissemination activities (seminars, for [ ACITITITETEL. TTTPE TPRTRTIVTOLY SOPPRP- PIPRN PEPIVPPRTIFR A PD/PC SE CP
axample) . N
d. Appeal the training courses to industrial sector l-----------"'"} PD/PC LE/SE CcP

Iranian side : Project Director (PD), Project Cooperator (PC), Project Manager (PM), Counter Part (CP)
Japanese side : Chief Advisor {CA), Project Coordinator (PCR), Long-term Expert (LE), Short-term Expert (SE)



DRAFT of Annual Plan of Operation (Year 2003)

Project on Energy Management Promotion in the Islamic Republic of Iran 2/4
2. Iranian C/Ps are able to operate and maintain the training facilities and equipment
Calendar Year 2003 [ 2004 Input
Fiscal Year 2002 2003 2004 Responsibie
Mgnth . 3 4 5 6 7 8 9 110 111211 2 3 4 5 6 Person Japanese side ranian side
Term of Technical Cooperation
2.1) Elaborate plan on maintenance of the facilities and
 _equipment i S ——]
a. Make basic annual plan of operation and maintenace and L gt SURLETILALTL TTCICTIICED SICEEL SECEPCS CRTCEE FIPUL CUOCE FRPEE SECPPTS PPN MPPRN SRR S PD/CA LE CP
allocate budget and human resource
2-2) Install facilities and equipment
a. Conduct a pre-installation works for the facilfies and TP IAFPHAS ARSI SRS S0 NS DI VSIS AN S SN O PM/CA LE/SE cP
equipment 3
b. Install and start-up the facilities and equipment B crentens PM/CA LE/SE CP
2.3) Carry out the technical training on its operation and
* maintenance ) ~
a. Implem_e_n_t C/P training on operation and maintenance of [ S SRR PM/CA LE/SE CP
the facilities and the equipment
2-4) Make rules and manuals for operation and maintenance
;_ Pfépar.e,a set of operation and maintenance manuals for L gans SELLRT (ITLEE) SUCCCE SLOPY RYYETE TURERS ECEOS PRETF SPPPOYS PPPIPE APRIS BRAAE S N PM/CA LE/SE CP
the training unit a L
p. Prepare a set of operation and calibration manuals for the L SOLRTITIITEER SELCCCCOPPOIY PITSRE FYTTETTRCUEE PRRPRFFTPTOE PRPPPY FRPP PRARE SR S PM/CA LE CP
measuring equipment

Iranian side :  Project Director (PD), Project Cooperator (PC), Project Manager (PM), Counter Part (CP)
Japanese side : Chief Advisor (CA), Project Coordinator (PCR), Long-term Expert (LE), Short-term Expert (SE)



DRAFT of Annual Plan of Operation (Year 2003)

Project on Energy Management Promotion in the Isiamic Republic of iran 3/4
3. Both theoretical and practical training courses for energy related engineers are maintained and managed
Calendar Year 2004
Fiscal Year 2002 2004 Responsible Input
Month 3 4 5 6 3 4 6 Person | y ranian s
. . apanese stde ranian side
Term of Technical Cooperation ¢ > i
3-1) Collect and analyze up-to-date information for appropriate
training program
a.  Grasp and analyze technological level in industrial SECtor  pesessjucarasasssuninssssn wiesefannaa P PD/CA LE CP
Identify the technical level of C/P and specify technology to
® be transferred SREELLALERIE it PD/CA LE CP
3.2) Formulate curricutum for the fraining courses and prepare
materials
Define target of the technical level to be attained by the PP S
& trainees > PD/CA LE cp
b.  Formulate curriculum for theoretical and practical training revan P PD/CA LE CP
C.  Prepare training materials on the courses @uevnrfananndinnnaninaanan [EYTRY ST ----....-.’ PM LE CP
3-3) tmpiement C/P training in the National Training Center for
) Energy Management
a.  Implement technical transfer to C/P anensdisanne xec PM/CA LE/SE cP
3-4) Implement the training courses
a.  Recruit appropriately qualified trainees | Shbbh <P PC/CA LE CP
b.  Implement the training courses | STPTERTRRE IR PM/CA LE/SE CcP
Examineand evaluate trainee's reports (energy
3-4) management audit and improvement plan) to issue
radificate
a. Establish a committee for certification PR n--> PD LE CP
b.  Setup a standard gualification for certificate holders [ IR PD/CA LE CP
c.  Formulate necessary procedure for certification mecaarharaaafenars i PCI/CA LE CP
d.  Prepare format for the report eussralexssafunnse P PC/CA LE CP




4/4

Examine and evaluate trainee’s reports (energy o U
e management audit and improvement plan) L PM/CA LE/SE cP
Issue certificates to the trainees who have cleared the
f required technical leve! PM/CA LE/SE cpP
3-5) Take necessary action for the aftercare of the ex-trainees
a.  Formulate a follow-up system [ JUTT TITTR TR PC/CA LE CP
Get feedback from ex-trainees if they can apply what they )
o. learned to their factories PC/CA LE CFr B
Analyze the problems and make necessary advice
c.  (technical consulting, arrange of excursion to a successful PC/CA LE cpP
factory, etc)
3-8) Monitor the efficiency of training courses and improve them
a. Mc_mitor the gfﬁciency of training courses and identify the . PCI/CA LE CP
points to be improved )
b.  improve the curriculum so the training efficiency rises PC/CA LE CP

Iranian side : Project Director (PD), Project Cooperator (PC), Project Manager (PM), Counter Part (CP)
Japanese side . Chief Advisor (CA), Project Coordinator (PCR), Long-term Expert (LE), Short-term Expert (SE)



Curricurum of Training Programs

2. Compressor

1/3
Practical Energy Conservation Training Course [General]
1st Section 2nd Section 3rd Section 4th Section
Date 2 days 2 days 2 days 2 days
Subject Basics of Energy Conservation Thermal Energy Conservation Electricity Energy Conservation Energy Co;lrs‘:r;:t;?gnyo“fm?:ailge;ﬂ::tricity Fee
| . Importance of Enerav Conservation { . Thermal Enerav Conservation | . Electricitv Enerav Conservation | . Enerav Conservation of Boiler
1. Energy resources 1. Energy conservation technologies 1. Pump 1. Basics of steam, boiler and fuel
2. Global Warming Issue and improvement cases Classification, characteristic, 2. Heat balance of boiler
3. Energy Price Combustion, heat transfer, heat loss improvement measures 3. Energy conservation of boiler and
fl. How to Promote Energy Conservation prevention, waste heat recovery (Impeller cut, Inverter control, vaive steam
1. Important points of energy 1. Measurement Technologies in heat control) Il . Energy Conservation of Steam
conservation 1. Operation of a furnace and 2. Fan 1. Basics of steam trap
2. Steps for energy conservation measurement Classification, characteristic, 2. Reducing pressure loss in pipe
3. Awareness and communication 2. Instrumentation improvement measures lll. Electricity fee
4. SEC 3. Temperature measurement (inverter control, damper control) 1. Electricity fee system in each
cco‘:“:;z‘:s fil. Methods for Finding Energy 4. Flow rate measurement 3. Compressor contract
Conservation Measures 5. Pressure measurement Classification, characteristic, 2. Demand controller system and
1. Methods for finding energy 6. Exhaust gas measurement improvement measures improvement of power factor
conservation measures 1li. tntroduction of Heat Balance (Reducing discharge pressure, V. Energy Management
2. ERP20 1. OQutline of heat balance reducing pressure lass in pipes) 1. Cost management and energy
3. SAVE 2. Meaning of term 1. Measurement of Electricity intensity management
4. Energy Conservation Map 3. Heat balance table 1. Measurement of current of motor 2. Energy conservation checklist
4. Heat flow chart 2. Measurement of electric power of 3. Energy conservation measures in
motor building of factory and business
3. Remarks in measurement V. Law
Qutline of Energy Conservation Law
Practice of Methods of Energy Practice of Combustion Technologies Practice of Pump and Compressor Practice on Steam
Conservation Map 1. Points of combustion control: 1. Pump 1. inspection of steam traps
1. Energy flow at a model factory. Air ratio, component of exhaust gas - Performance curve 2. Steam pipe design and calculation of
2. Drafting "Resource Map” 2. |gnition and extinction - Measurement of characteristics in pressure loss
3. Drafting "Finding Map" 3. Measuring method of each parts inverter operation 3. Merit calculation of drain recovery
4. Drafting registration table 4. Measuring component of exhaust gas - Power saving measures and effect 4, Optimum steam traps selection
Practice |5. Drafting theme formation table 5. Combustion load change
6

. Drafting theme list

- Measurement of electric Power,
flow rate and pressure

- Measurement of pressure loss in
hose

- Measurement of leakage depending
on hole diameter

91
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Curricurum of Training Programs

2/3
Practical Energy Conservation Training Course [Heat]
1st section 2nd Section 3rd section 4th section
Date 2 days 2 days 3 days 3 days
Subject Thf;:‘:;::;gz Z?Zien%a:;:;:nd Steam management and steam trap Heat calculation and measuring techniques Energy n;iri](aj?:gm:::;gxyﬁ:‘:r\‘/:;i:\;:tases and
I . Thermal energy saving techniques | . Energy saving of steam | . Selection of measurement equipment I . Energy conservation check list
1. Combustion, heat transfer, heat loss 1.Meaning of energy conservation and method of measurement -Steam, compressed air and pump
prevention, waste heat recovery It. Management and improvement of 1.Energy conservation through It. Thermal energy conservation
2. Energy saving improvement cases steam system measurement management improvement cases
-improvement through management of 1.System management and energy 2.Purpose of measurement and selection 1.Combustion improvement, heat
02 content in exhaust gas conservation situation of measurement equipment radiation improvement,
-Maintenance and improvement of It .Effective use of steam -Measurement of temperature, heat transfer improvement,
efficiency of heat exchanger 1. Problem and improvement cases in pressure, flow rate waste heat recovery
-Loss improvement through enhanced each field of use -Analysis of exhaust gas components H.Energy Conservation for boiler
Course heat insulation IV.Measures in the area of steam use {C0,C02,02) 1. Basics ensteam, bailer and combusticn
Contents -Improvement by preheating combustion 1.Basics and selection of steam traps 11. Heat calculation and diagnosis 2.Energy Conservation of boiler
air 2. Installation and management of steam 1.Method of heat calculation V.Energy management
Il . Advantages and shortcomings of traps -Necessary data items and frequency of 1.Cost management, energy intensity
heavy oit and gas V.Measures in recovery of drain measurement management
i .Combustion calculation 1.Causes of stagnation in drain and 2.Data management and analysis of the V. Energy management of building
1.Heating method through oxygen measures situation 1. fundamental of Heat Transfer
combustion 2.Drain recavery system and system design -Results-based diagnosis 2. Calculation & Designing Methods for
2.Calculation of CO2 emission amount Vi.Engineering software practice Il.Group Discussion Insulation, Lighting & Air-conditioning in
from combustion 1. Comparision of measurement data Building
2.Discussion on improvement measures 3. Inslutaion Methed for Existence & New Buildings
4. Enerav Auditina in Buildina & Enerav
check list
5. Solar Enerav Apnlication in Buildina
6. Enerav National Code in Buildina
VI. Energy conservation Law
Optimum fire frame judgement and Steam trap practice Heat calculation practice Inspection of energy saving facilities
combustion adjustment practice 1. Characteristics of each trap 1.Gaining an introductory understanding -02 control
1.0ptiimum fire frame judgement practice performance of a furnace for practice -Preheating combustion air
-Shape of the fire frame, cotor and 2.Masurement and performance 2.Data collection on heat calculation
noise during operation judgement for each trap -Exhaust gas analysis
-Combustion temperature, disposition of -Measurements of temperature,
. air, air ratio Air trap practice pressure and flow rate
Practical 2.Combusstion adjustment practice 1.Theary, structure and judgement 3.Data analysis
exercise -From unstable combustion to optimum cancerning performance -Data compilation

combustion
-Adjustment practice by each participant

Gas explosion practice
1.Gas explosion limitation and safe
combustion adjustment

Engineering software practice
1.Steam pipe design, calculation of
pressure loss and steam consumption
2 .Merit calculation of drain recovery
3.0ptimum steam traps selection

-Calculations (combustion calculation)
-Drafting heat flow chart

4.Group presentation on heat calculation
results




Curricurum of Training Programs

4. Measurement practice of fan, pump and
Motar torque

5. Measurement data aquisition and analysis
-Explanation based on measurement
results

leak rate
-Energy conservation in speed
cotrol of rotation
2. Measurement data analysis
-Explanation based on measurement
results

factor improvement

3/3
Practical Energy Conservation Training Course [Electricity]
1st section 2nd Secticn 3rd section 4th section Sth section
Date 2 days 2 days 2 days 2 days 2 days
Subject Elem::;;i:‘l?;i{‘ : ::::;\i';:;osn and Energy conservation in compressors | Energy conservation in pumps and fans Energy con:rearr\]l:;:;?:l;r:shghtmg and Load management
i .Techniques for the use of power | . Energy conservation of I . Energy conservation of pump I. Energy conservation of | . Bemand control
and energy conservation measures compressor and fan transformer - Load curve and deviation of load
1. Tecniques for use of power and 1.Type of compressor 1.Type of pump 1.Transformer ioad and each losses duration curve
points for improvement -Turbo type, displacement type -Centrifugal, mixed, axial 2.0peration with number of unit - Improvement of load factor
2. Energy conservation in 2.Characteristic of compressor reciprecating, rotation control and energy conservation Il Power system parapmaters
transformation facilities -Flow rate, pressure, shaft and 2.Characteristic of pump effect - Analysis of reactive power
- Line loss and loss in transformer efficiency -Pump head, characteristic curve, 3.Introduction of energy - THD (Total harmonic distortion)
- Improvement in power factor 3.Energy conservation method of cavitation conservation improvement cases analysis
- Insulation loss compressor 3.Type of fan . Energy conservation of lighting Hii. Special loads
1 .Energy conservation methods from -Calculation of flow rate, pressure -Maltibrade, radial, turbo, axial, 1.Type of lamp, luminous flux, - Induction furnace
the actual cases and shaft power mixed economic calculation
-Consolidation of units, change in -Prevention of leakage and 4.Characterisitc of fan 2 Layout of lamp and control method
capacity, intermittent operation its effect -Gas volume, system resistance Ii. Energy conservation of
Course -Improvement of operation ratio, -Pressure loss in pipe curve, surging air-conditioning
use of cascades -Energy conservation machine S.Energy conservation method for 1.Lecal and overall air conditioning
Contents -Improvement in efficiency and less -Energy conservation by control pump and fan and heat insulation effect
operation time method -Measurement of pressure and 2.introduction of energy coservation
-Reducing loss and change in Number of unit control, flow rate improvement cases
originally set points number of rotation controt -Measurement of voltage and V. Electricity fee structure and
Il .Basic knowledge about rotater for Unloading control, current demand management
energy conservation assembly control -Measurement of electric power 1.Electricity fee structure
1. Electric circulation and electricity -Intraduction of energy -Valve control 2 .Inspection contral, operation and
measurement techniques conservation improvement cases -impeller cut system
-Current, valtage, electric power, -Speed control of rotation V., Energy management
maxirnum demand and power factor t.How to promete energy
-Safty of electricity conservation
2. Induction motor 2. Energy conservation measures
- Performance and loss of building
- Qutput power measurement 3.Energy Conservation Law
(Torgue and speed)
3. Inverter control .
Electricity measurement practice Practice in compressor Practice in pump and fan Practice of lighting
1. Measurement of voltage, current, 1. Measurement of electric power, 1.Measurement of performance 1. Electricity consumption of lamp and
resisitance, electric power, flow rate and pressure -Efectric power lass at minimum flow measurment of illuminance
power facter and load factor -Setting of pressure and electric 2.Measurement data analysis and draft -Incandescent lamp, fluorescent
2. Measurement of pressure and power - of performance curve lamp, mercury-vapor lamp and others
flow rate -Pressure loss in pipe -Explanation based on measurement 2. Measurment of transformer loss
Practice 3. Paints in measurement of fan and pump -Hole diameter, pressure and results Iron loss, copper loss and power
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Equipment list

Training plant machinery and equipment

Sept. 23, 2002
Rev-1 Sept 24, 2002
Rev-2 Sept 25, 2002
Rev-3 Nov 11, 2002

No Name of item Description

Quantity

Remarks

—_

Steam Boiler Type: Flue tube boiler

- Quantity: 1set

- Capacity: 900 kg/h or more
- Pressure: 0.7 MPa

- Fuel: Natural gas

- Flue duct and Stack

1-set

Industrial Fumace Capacity : 200,000 kcal/h

- Fuel: Natural gas

- Furnace body with insulation and water cooling
pipes

- Waste heat recovery unit

- Open burner of natural gas and oil: each 1 set
- Flue duct and Stack

- Cooling tower for furnace cooling jacket
Measuring device:

1) 1-Flue gas analyser(C0/C0O2)

2) 1-Flue gas oxygen analyser(02)

3) 1-Sampling gas treatment unit

4) 1-Surface thermometer

5) 20-Thermocouple

6) 1-Digital hygrometer

7) 1-Deferential pressure meter

8} 1-Portable calibrator

9) 1-Laptop computer

10) 1-Datalogger

N

1-set

(%]

Steam trap training unit Number of steam trap: 5 pcs
Thermodynamic type, Tehrmostatics type
and Mechanical type

Cut-model of steam trap: 3 types
Measuring device:

1) 3 - Steam trap checker

1-set

£y

Rotating machinery unit Fan unit:

a) Fan unit - Turbo fan with 1 1kW of high-efficiency type
motor: 1-set,

- Flow control damper,

- Variable speed control of motor by inverter
- Spare motor: 11kW of standard type: 1-set
Measuring device:

1) 1 - Power meter

2) 4- Pitot tube

3) 1- Laptop computer

4) 1- Data logger

5) 1- FM receiver for 20 persons

1-set




Rotating machinery unit
b) Pump unit

Pump unit:

- Valute pump with 5.5kW of high-efficiency
type motor: 1-set,

- Flow control valve,

- Variable speed control of motor by inverter
- Spare motor: 5.5kW of standard type:
1-set

Measuring device:

1) 1- Power meter

2) 1- Oval flow meter

3) 1- Vortex flow meter

4) 1- Orifice type flow meter

5) 1- Portable supersonic flow meter

6) 1- Tachometer

7) 1- Torque measuring device for mator

8) 1- Laptop computer

9} 1- Data logger

1-set

3]

Compressed air unit

Compressed air unit:

- Rotary type compressor of 2m3/min, 15kW
with inverter control

- Receiving tank: 1-set

- Air header tank: 2 sets

- Hose & nozzle

Measuring device:

1) 1- Power meter

2} 1- Sound level meter

3) 1- Laptop computer

4) 1- Data logger

1-set

~

Lighting unit

Lighting unit

- Lamps and fixtures: Prepared by Iranian side
- Control panel: Prepared by Iranian side
Measuring device:

1) 3 - Luxmeter

2) Power meter: Use of "Portable AC power
meter" and "Power analyzer"

1-set

o

Electric power panel

1-set

Measurement and analysis equipment

No

Name of item

Description

Quantity

Remarks

I

Portable thermometer

Temperature: -50 to + 600°C
Thermocouple: K-type
Probe: 1- surface contact, 1- round end

3-set

10

Portable AC power meter

Measuring range:

- Volitage: 200/600V

- Current: 20/200A

- Power: 20/200 kW

- Freguency: 40-400 Hz

3-set

11

Power analyzer

Measuring range:

- Voltage: 150/600V AC, 60/600Vpk DC
- Current: 100/500A

- Harmonic wave analysis

- Input: 4ch

- Monitor: Color LCD

1-set

12

Flue gas analyzer

Measuring component: CO/C02, 02
- CO: 0 to 0.1/0.5 vol.%

-C02:0to 15 vol.%

-02: 0to 10/25 vol.%

Standard gas for calibration

1-set




13

Sampling gas treatment unit

Sample gas: Flue gas

Gas cooling device

Filter device

Capacity: Gas flowrate 0.4 litter/min or more

1-set

14|Hot wire anemometer Measuring item: Gas speed and temperature 1-set
- Gas velacity: 0 to 25 m/s
- Gas temperature: O to 400°C
15|Data logger Displaying and recording device 3-set
Input: DCV, ACV, Thermocouple, RTD, pulse
No. of channel: 16-ch
Display: Color LCD
Office appliance for lecture
No Name of item Description Quantity Remarks
16|Lazer printer Mono color 1-set
17| Televion receiver set Display size: 34 or more 1-set
18! Video cassette recorder Universal type (NTSC, SECUM, PAL) 1-set
Tape: VHS,
With VCD(Video cassette disk) player
19{White board Panel: H900mm x W1330mm or more 2-set
with copy function
20} Video visualizer Effective pixel: 440,000 Pixels or more 1-set
21|Projecter for Brightness: 1000 ANSI Lumen or more 1-set
a lecture room
22|Projecter for Brightness: 3000 ANSI Lumen or more 1-set
a conference room
23{Photocopier (SHARP SF2450, Aficio 220/270) 2-set Specification is to be

confirmed
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Prospective Counterpart List (NTCEM)

No. Name Certificate Profession
1 |Jannat Doust, Khalil M.SC Mechanical Engineer
2 |Partounia, Ali M.SC Mechanical Engineer
3 [Valizade, Mohammad M.SC Mechanical Engineer
4 |Zeraiparvar, Ali M.SC Electric Engineer
5 |Banan Ali Abbasy, Khalil Ph.D Candidate Electric Engineer

*Three (3) more counterparts will be assigned by the time of commencement of the Project.
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Organization Chart of Administration of the Project

(Japanese Side)

(Iranian Side)

Agreement (R/D)

Ministry of Energy

JICA < >
EEO
The Project on the Energy Management
R Promotioninlran | [T
Joint Coordinating Committee
GD of EEO
(Project Director/Project
Manager'")
Chief Advisor
MD of SABA

Coordinator

Experts in the
specific fields™

(Project Cooperator)

Chancellor of the
Azarbaijan Complex
(Project Manager)

*1 The Project Manager of policy development part of the Project is General Director of

EEO.

NTCEM

*2 The counterpart to an expert of Energy Conservation Policy is General Director of EEO.



7—10 SRABZSS

Joint Coordinating Committee

1. Functions
The Joint Coordinating Committee will meet at least once a year or whenever the

necessity arises in order to fulfill the following functions:

(1) To formulate the annual work plan of the Project;

(2) To review the progress of the annual work plan;

(3) To review and discuss on major issues that may arise during the implementation
of the Project;

(4) To discuss any other issue(s) pertinent to the smooth implementation of the
Project.

2. Provisional Composition

(1) Chairperson: General Director, EEO

(2) Members of the Iranian side
a. Representative of EEO
b. Managing Director of SABA
c. Chancellor of the Azarbaijan Complex
d. Representative of Managing and Planning Organization
¢. Representative of Ministry of Oil
f. Representative of Ministry of Industry and Mine

(3) Members of the Japanese side
a. Chief Advisor
b. Coordinator
c. Experts
d. Official(s) of the Embassy of Japan in the Islamic Republic of Iran and other
personnel concerned to be assigned by JICA, if necessary.
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