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1. DOST 7 Programs & Services

Small Enterprise

Technology

Upgrading Laboratory &
Program (SETUP) Testing Services

S&T Training &
Consultancy S&T Information,

Services Promotion, ICT
Services

S&T Scholarships S&T Network &

Linkages CENTRAL VISAYAS/
REGION 7

Department of Science and Technology Region 7
(DOST-7)
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SMALL ENTERPRISE
TECHNOLOGY
UPGRADING PROGRAM
(SETUP)

Comprehensive package of S&T services
and facilities that would improve the

competitiveness and productivity of
SMEs
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PRIORITY SECTORS

FURNITURE MARINE & GDH/Fashion
AQUACULTURE Accessories
HEALTH &
PHARMACEUTICALS
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PACKAGE OF S&T INTERVENTIONS
(SETUP Assistance)

Innovation System [ Technology Needs Laboratory &
Support (ISS) Assessment (TNA) Testing

Packaging & Training S&T Consultancy

Labelling

Product/ Process Value Chain Network &
Development Development Linkages
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DOST 7 Training & Consultancy Services

Manufacturing
Productivity
Extension (MPEX)

Packaging & Food Processing
Labeling Technologies

Consultancy on Energy Audit/
Agricultural

Energy
Productivity Management
Extension (CAPE) (Energy Efficiency)

Food Safety

Cleaner
Production
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2. Local Experts Capability Development
r

DOST

Energy Audit

Consultancy ou

and Training L ————

Program
Innovation of
Production Reduction of Environmental
system energy cost contribution
Sty N

Nable Energy pManagemen®

¥

Market competitiveness

- Clean company image Good standing

- Quality
- Price
- Customer service
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enterprise
in 21 century




SRR aLral DOST Energy Audit Consultancy and

Training Program

* Human resource development of the DOST regional staff and partners in

energy conservation and management

- Training Modules have been designed

- Procurement of needed energy audit instruments for lightings, electrical
systems (motor, compressors, and others), steam systems

- Training of Trainers (DOST Regional Staff and Partners)

- Enhancing learning skills in energy audit/management through
partnership with international/foreign experts (JICA, JETHRO, ICETT, GTZ/
GIZ, German Senior Experts Program and others undertaking energy
efficiency/energy management projects in Cebu and other parts in the Phils.

- Members of the team attended foreign training in Energy Efficiency/
Management/Conservation

- Participation in certifying examination as Energy Manager, EnMS Expert
(AEMAS, PIEEP DOE-UNIDO)
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* Institutionalization and deployment of Regional Cluster Core Group in
Energy Management, Conservation and Audit Measures

* Regional Core Group conducts training on energy conservation/efficiency/
audit/management system

* Regional Core Group conducts energy audit walkthroughs and assessments
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On Training Modules

* One (1) Day Awareness and Appreciation Course
* Two (2) Day Users Training Course
* Five (5) Day Energy Auditor Training Course

Topics include introduction to energy conservation, efficiency,
management and audit measures e.g. concepts, properties of
energy audit and procedures of energy audit; system audit and
optimization on rotating machines, Ilghtlng systems,
compressors, dryers, steam systems and others

On Equipment/Facility Procurement
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Costs are high so

Enerqy costs are up again
an audit is done

50 an audit is done

Some easy savings \
a6 made Management focus moves

to other programs

Without a proper Energy Management System,

there is no sustainability in the implementation
of Energy Efficiency measures or Energy
Management Opportunities

Management seeks
cost savings

-Easy savmgs\
are realised '\\

\

\
\

\l

\

Technical developmen f/‘ l\expansions
lead to further savin

““The energy management -

{
R

system locks savingsin

More savings come
from energy efficiency

10

Figure shows the energy cost cycle of the energy
conservation program with sustainable energy

management system
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Energy Management Opportunities & Effects
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“ 3 Steps for Energy Conservation ”

Investment: Large
@ Effect: 5%

Process i
Tech. Investment: Medium

Effect: 7%

Audit &
Improvement Tech:

Investment: Small

Enhanced

Management Management Tech. @ Effect: 11%

Facilities &
Process Investment for Promotion of
change

Enhanced Management:

* Measuring Instrument

= Control System

Year

<An example of audit>
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ADOPTION OF

INTERNATIONAL
STANDARDS FOR ENERGY
MANAGEMENT SYSTEM (EnMS):
1ISO 50001
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ENERGY MANAGEMENT SYSTEM MODEL FOR I1SO 50001

CONTINUAL

ENERGY

PLANNING
MANAGEMENT IMPLEMENTATION
REVIEW AND OPERATION

'S

MONITORING,
MEASUREMENT AND
ANALYSIS

INTERNAL AUDIT

CORRECTIVE AND
PREVENTIVE
ACTIONS
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Plan - Do - Check - Act (PDCA)

ISO 50001 is based on the Plan - Do - Check - Act (PDCA) continual
Improvement framework and incorporates energy management
practices into everyday organizational activities. As per ISO/FDIS
50001:2011:

— Plan: conduct the energy use assessment, establish the baseline,
energy performance indicators (EnPIs), objectives, targets and
action plans necessary to deliver results that will improve energy
performance (measurable results related to energy efficiency, use
and consumption) in line with the organization's energy policy;

— Do: implement the energy management action plans;

— Check: monitor and measure processes and the key characteristics
of operations that determine energy performance against the
energy policy and objectives, and report the results;

— Act: take actions to continually improve energy performance and the
EnMS.
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Adoption of ISO 50001 by
any organization will:

Reduces energy bills
Makes manufacturing more sustainable

Promotes energy efficiency throughout the
supply chain

Helps in meeting National GHG reduction
targets
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3. Energy Experts in Actions (Energy Audit)

& Energy Efficiency Recommendations

MSME 1: _
Metal Manufacturing and Fabrication, =
company that outsourced services
of the shipbuilding/shipyard firms
and others local and foreign firms

Distribution of Total Electrical Energy Consumption Among
Various Installations

Room Air-
Conditioning,
748.8kw H, 20%

Lighting,
136.4kw H, 4%

Machineries/Equip
ment, 2,863kw H,
76%

SEU (Significant Energy Users)
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FINDINGS

The facility has an average monthly electrical energy consumption of 3,748.3 KwH
amounting to P26,000.00 based on submitted monthly bills from January to December of
2011.

- The facility doesn’t have a fully metered and measured load factors on each of the motor.

- Motor run time is another parameter that is very difficult to get. Motor is used in an
application where it is not constantly running on.

- An actual motor load factor measurement on Lathe Machine No. 3 with a rated power of
5Kw, 3P, 240V. It revealed that the load factor is only 35% wi/c is quite low because of a
small work piece the machine carried out.

- Motors are not properly cleaned, presence of dust accumulated inside the motor casing.

Benefits in Improving the Electrical Distribution System

SHORT TERM
* Increased efficiency of plant electrical system
« Correcting Power Factor (PF) from 0.5t0 0.9
will results:
- Demand can be reduced to 30 KVA from 54.1 KVA
- 24.1 KVA transformer capacity released
- 24.1 KVA can be saved or at least 44.5% power
reduction
- Payback period of installing the Capacitor KVAR=28
Is about 2.5 months
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Improve Power Factor (PF)

Why we are concerned of POWER FACTOR (PF)?

- In Industrial Facilities, the loads are mostly inductive e.g. Induction
Motors

- Energy Efficient Motors not optimized for PF

- Low power factor is caused by oversized or lightly loaded
Induction motors

- Low power factor results in:

Poor electrical efficiency!

Higher utility bills

Lower system capacity

On the Supply Side, Generation Capacity

& Line Losses

AN N NN

- Power Factor Correction provides an economical means for
Improving Energy Utilization
1& Department of Science and Technology Region VII, Cebu City, Philippines



Calculations of power factor correction from
PF=0.5to PF=0.9 of FAG Machine Shop

POWER
TRIANGLE

34 KVAR
CAPACITOR
KVAR

e

UNCORRECTED KVAR (before)

——

——

(Reactive Power)

z @
PF (before) - = &jg
PPt PF (after) o Lo
B0 o l
O
v
KW-ACTUAL OR REAL POWER

Essentially Constant for Same Load

; Results of this Recommendation will:
Computations:
(1) From Table 1, the multiplier to improve the PF from 0.5 to 0.9 is 1.248 () E\e;xand el 0% lzdlioat o G S i 2.t
(2)  Capacitor KVAR =_KW X Table 1 Multiplier (2) 24.1 KVA transformer capacity release
=212 x 1.248 (3) 24.1 KVA can be saved or at least 44.5%
=33.95 or 34 power reduction
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Table 2. KW Multpliers for Determiming Kilovars



MSME 2: 46.3 hectare Fish Farm for Shrimp and Milkfish
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FINDINGS

- The facility has a monthly consumption of PhP 1.0 M
- Energy consumption is 12% of the production cost

- Overloaded Transformer

- Under capacity conductors

- Power of 0.77

BENEFITS

- Improving electrical system by setting the power factor to
0.9 has reduced electrical billing to PhP 0.75 M at a payback
period of 2 months

- Has normalized the utilization of the transformer
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Replacement to better system/equipment

Picture
Specifications

No. of paddles
Number of units
installed per
pond during the
last stage of
shrimp growing
prior to
harvesting (at
8500 sg. m/pond)

Energy Consumed
in 24 hours
operation per
pond

% efficiency
Amount

Before SETUP After SETUP
1hp 1hp
3 phase 3 phase
220V 220V
60 Hz 60 Hz
p 4
20 units 12 units

358.08 kW-hr 214.848 kW-hr

- 60 % more efficient
P 23,000.00/unit (VAT inclusive, P 27,000.00 (VAT inclusive,
2012 price consideration) 2019 price consideration)
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MSME 3: A Food Manufacturing company that produces baked
products such as breads, pastries, pies, cookies and native delicacies

FINDINGS

- High electricity cost in the production
- Inadequate and inefficient equipment

BENEFITS/IMPACTS

- Sustainable, clean and efficient energy source with less
incurring monthly cost. Pioneering and a showcase of PV
technology for a bakeshop

- Savings on energy cost of PhP 45,900 per month

- High production volume which are consistent in quality, size,
shape, weight result to more competitive products
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Name of Company/

Address Interventions/ measures
Bakeshop Pastry Products like 1. Regular cleaning of light 1
Mandaue City, Cebu, Otap, Rosquillos, bulbs 2.
Phils Caycay, Patatas and 2. Installation of light 3.

MEWE reflectors 4
3. Regular cleaning of electric
fans
4. Maintenance of motors 5.

Metal Technology Badges, Pins,

Cebu City, Philippines Medals, Nameplates

and Seals

Products

Energy Reduction

5. Replacement of inefficient

LPG oven 6.

6. Maintenance of diesel oven
7. Replacement of diesel oven

w/ new more efficient 7.

design

1. Regular cleaning of light 1.

bulbs

2. Re-lamping of T12 lamps to 2.

T5 lamps

3. Regular cleaning of electric 3.

fans

4. Improvements of wooden 4.

oven

5. Replacement of LPG-fired 5.
furnaces

6. Cleaning of LPG-fired 6.
stoves

Impacts of energy reduction measures

Increase light luminance

Increase light luminance

Energy savings of Php 1,560.00
Increase motor efficiency and
annual energy savings of Php
5,153.00

Reduce LPG consumption and
annual fuel savings of Php 0.045M
Increase oven efficiency, reduce
fuel consumption and annual fuel
savings of Php 45,000.00
Increase production efficiency
and reduce production cost
Increase light luminance

Annual energy savings of Php
4,608.00

Increase air flow and annual
energy savings of Php 936.00
Increase efficiency and annual
energy savings of Php 7,440.00
Increase efficiency and annual
fuel saving of Php 433,224.00
Increase heating efficiency and
reduced fuel consumption
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Name of Company/ Products Energy Reduction Impacts of energy reduction

Address Interventions/ measures measures
Food Product Smoked Longaniza and 1.  Regular cleaning of light bulbs 1. Increase light luminance
Talamban, Cebu City, Pork Siomai 2. Installation of light reflectors 2. Increase light luminance
Phils. 3. Re-lamping of T12 lamps to TS 3.  Annual energy saving of Php 1,152.00
lamps 4. Increase airflow and annual energy
4. Regular cleaning of electric savings of Php 963.003
fans 5. Increase efficiency of the smokehouse
5. Improvement of smokehouse and annual energy saving of Php
6. Using of smoke flavor instead 59,400.00
of actual smoking 6. Elimination of using charcoal thus
reducing energy cost up to Php
198,000.00 annually. Reducing
production process time and reducing
company’s carbon footprint.
Meat Food Product Pork Chicharon 1. Cooking stove waste heat 1. Reduce consumption of LPG that lead
Tisa, Cebu City management to savings of Php 20,580.00 annually
2. Proper cleaning and and improve cooking efficiency
maintenance of exhaust fan 2. Increase efficiency of exhaust fan and
3. Improvement of light luminance annual energy savings of Php 253.50
in the packaging area 3. Adhere to DOLE standard in
4.  Replacement of inefficient light workplace safety
bulbs 4. Improve light luminosity and annual
5.  Elevating the tarpaulin covering energy savings of Php 1,014.00
on the motor 5. Improve airflow which also improve the

motor ‘s economic life.
1& Department of Science and Technology Region VII, Cebu City, Philippines



4. Technology Development DOST 7 HYBRID DRYER ver 2.0

FEAT.URI.ES: . . A Disaster Resilient Equipment
* Application of combined heat sources using solar heated : v

water and indirect fired LPG auxiliary heater or electrical
as a heating medium of the dryer.

* Powered by 1000W Solar PV system packed with 4 pcs.
100AH, 12V deep cycle lead acid batteries to supply the air
circulating system and hot water pumping system. Vo Vit iy A
(Installation: preferably at the rooftop) L i l e — .
* Provided with 4 units 10” diameter fans, 80W responsible e\ = v
for air movement inside the drying chamber and a 300
GPM, 50W hot water circulating pump. ,
» Recycling of exhaust air or a portion thereof back into the
process with proper control. '
* Dryer casing is generally made out of 2” thick insulated
panels, gauge 18 G.I. sheets for outer and inner walls
coated with food contact paint and 2" high density
Styrofoam insulation.

» Can accommodate 10 pcs. 80cm x 80cm drying trays.

SPECIFICATIONS:
« Can hold up to 30kg wet load ( fish )
* Operating temperature range: 40°C to 70°C.

Stainlgss stefal frames with S/S surface netting. + Cabinet dimensions: L = 1.8m. W = 1.0m, H = 1.2m.

* Provided with manual control damper for humidity and air  « Heating medium: Hot water and LPG or electric heater
mixing. « Solar water heater type: Vacuum tube

« Equipped with thermostatic controller and temperature * Heat exchanger: copper coils with aluminum fins for hot
gauges. water, S/S heat exchanger for gas (LPG) or electirc heater

+ Can be easily transported due to its knockdown design.  * High heat 300GPM hot water pump
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DOST 7 HYBRID DRYER ver 1.0 (A Disaster Resilient Equipment)

FEATURES:

* Application of combined heat sources using solar heater and furnace
type boiler to produce hot water as a heating medium of the dryer.

* Powered by 500W Solar PV setup packed with 2 pcs. 70AH, 12V
deep cycle lead acid batteries to supply the air circulating system and
hot water pump.

“= « Provided with 2 units 10” diameter fans, 80W responsible for air

— movement inside the drying chamber and a 300 GPM, 50W hot water
circulating pump. All powered by 12VDC battery.

* Recycling of exhaust air or a portion thereof back into the process
with proper control.

* Dryer casing is made of 2” thick insulated panels, ga. 18 G.I. sheets
for outer and inner walls coated with food contact paint and 2” high
density Styrofoam insulation.

« Can accommodate 10 pcs. 60cm x 80cm drying trays. Stainless
steel frames for trays with S/S screen surface netting.

* Provided with manual control damper for humidity and air mixing.

* Can be easily transported due to its knockdown design.

SPECIFICATIONS:
» Can hold up to 20kg wet load ( fish )
» Operating temperature range : 40 deg C to 70 deg C.
« Cabinet dimensions: L=6 ft., W=4 ft, H=4 ft.
* Heating medium: Hot water
* Heat exchanger: copper coils with aluminum fins
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5. Issues and Concerns

- Implementing rules and regulations of RA No. 11285 (Energy Efficiency and
Conservation Act) has identified designated and other establishments
- Type 1 designated establishment with annual energy consumption of
500,000 kWh to 4,000,000 kWh
- Type 2 designated establishment with annual energy consumption of
more than 4,000,000 kWh
- Other Establishments with annual energy consumption of at least
100,000 kWh but less than 500,000 kWh
- No clear cut incentives to MSMEs undertaking energy efficiency program
(Fiscal and Non Fiscal Incentives)
- Problem on procurement of expertise and equipment
- High cost in technology development
- Availability of technology components
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