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EXECUTIVE SUMMARY

The Alkali Treated Chip (ATC) and Semi Refine Carrageenan (SRC) processed by PTahyu Putra
Bimasakti (PT WPB)has been focused for the pet food and food industries. The process has been
modified over the years to allow for better chemical conservation, a reduction in effluent and better
energy utilization.

Refer to factory visit, asessement and discussion with the RECP Team and DirectoRT WPBcould
further conserve energy and materials and recoverwaste in order to minimize energy and chemicals
cost or provide potential secondary income streams. In addition, the Director should concern to the
continual process improvement at the Drying and Milling areas.

Recommendations with regard to FUTURE RECP PRIORITIES for company for assessment and/or
investment as follows:

1 PT WPB shoud continually improve the drying system to minimize over dried (dark color) and
using sun drying to produce ligh color of ATC and SRC which are in higher demand by
international buyers.

1 The miling machine should use original or high quality blade to increase efficiency or
minimize loses.

1 Conduct assessment of energy use at drying and milling processes and looking for solution to
reduce energy consumption.

1 Conduct assessment of material or dried seaweed use for making product (SRC and ATC) and
looking for solution to increase yield of dried seaweed through supplier assessment or
technical assistance.

Conduct assessment of the waste and waste water then looking for solution on how to minimize the
waste and waste water generation, making secondary product (fertilizer and fresh water) from the
waste and waste water.
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. INTRODUCTION

l.1 Background

The Indonesian RECP programmeis focused on demonstrating and replicating RECP methods and
techniques in key industrial sectors and industrial zones, starting with demonstrations in food
processing sector and Makassar industrial region. The RECP assessments in the demonstration PT WPB
is conducted by three National (trainee) Experts consist of Boedi Sardjana Julianto (Team Leadex
Armin Darmawan, and Muhammad Rusman (Team Members), under the guidance and with support
from the technical staff of the Centre for Resource Efficient and Cleaner Production Indonesia (CRECPI,
located at Institute of Technology Bandung).

The demonstrations are conducted with the dual aim of demonstrating economic, resource
conservation and environmental benefits in PT WPBand for further training and coaching of national
(trainee) experts. The success is measured in terms of actual implementation of appropriate RECP
options by PT WPB and the benefits achieved thereby.

.2 Objective of Assessment

Upon completion it is expected that PT WPB will have:

V Obtained a catalogue of RECP options that will improve resource efficiency and reduce
pollution with recommendations for implementation; and

V Improved awareness, understanding and capacity to manage and minimize resource
consumption and pollution generation.

In parallel, it is expected that trainee experts will have:

V Gained practical experience in conducting RECP assessments in sector, under guidance of
RECP expert team; and

V  Complete basic RECP assessment training and obtain recognition as RECP expert.

This report will be inputs for the top management to implements RECP and PT WPB continual
improvements program. We would like to thank for the support and cooperation from the RECP Team
and Director of PT WPB who has been providing information during discussion and field visit. This
report will be keep as confidential information and will not be published prior approval from PT WPB,

CRECPI and UNIDO.
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II. BASELINE SITUATION

PT WPB is an Indonesia company specializing in manufacturing of high quality Alkali Treated Chip
(ATC) and Semi Refined Carrageenan (SRC) and located at JI Kima @B in Makassar Industrial Estate.
The company production capacity is 1,000 MT ATC or SRC per year and sourcing dried cottonii
seaweed Kappaphycus alvarezil and dried spinosum, seaweed Eudeuma spinosum as raw material
from Sulawesi, East Nusa Tenggara, Malukuand Papua.

The company is making food grade of ATC and SRC products. Most of the productsare exported to
USA, Europe and China buyers. Refer to the field visit and observation, fdbwing are the potential
areas for improvements.

0 Sand, junk weed and other debris are not allowed to enter the process;

o0 KCI from the cottonii (as much as 1530% of RDS weight) can be lost during processing;

0 Excess KOH and KCI and other process wastes can be lost for sale as secondary products;

0 Excess use of fresh water during washing means more water cost and more water to discard,;
0 Heat loss occurs during processingd especially during cooking and drying .

The baseline date refer to the actual process cycles and data collected from interview to the
production staffs and QA Manager of PT WPB. Data simulation and analysis have been developed to
define the potential areas for improvements.

Il.1 Process Description

PT WPB has been making ATC and SRC based on the alkali modification process with the inputs Raw
Dried Seaweed (RDS) and alkali solution (KOH) and outputs ATC or SRC food grade . The process steps
as follows:

0 The first step ATC process is sorting, cleammg and rinsing (pre washing) of the Raw Dried
Seaweed (RDS) from impurity (salt, sand and foreign matters) as Salt Free Dry Matter (SFDM)
in the basket.

0 The second step is cooking the SFDM in alkali solution KOH 6-8%, 23 hours, 80°C) and then
drip, rinsing (washing) SFDM to remove residual alkali.

0 The third step is transfer the SFDM to Chopper and dry in the Mechanical Bins Drier then
packed as Alkali Treated Cottonii Chips (ATCC).

0 The fourth step is Crushing or Grainding ATC bemme small ATCC size and then feed the ATCC
to the Milling (60 & 200 mesh) to make Semi Refined Carrageenan (SRC).

The fifth step is blending the SRC powder to ensure the SRC quality in order to meet the buyer
specification and standards.

Il.2 General Observations on Level of Housekeeping and Maintenance

PT WPB has been designing to produce ATC and SRC food grade for ingredients of food products. The
company has been implementing Good Manufacturing Practices and Hazard Analysis Critical Control
Points to produce a safe food ingredients (ATC and SRC)In general, the workplace appearance was
clean in the front office, R&D, and QC Laboratory. The staffs have responsibility to taking care of their

2
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works stations, especially production areas. Refer to the walk hr ough and initi al ass
observed some areas need to improved as follows:

0 The raw dried seaweed (RDS)warehouse did not have temperature and humidity con trol;
housekeeping and standard operating practices on Good Warehousing has not been
impemented well.

0 There was direct contact RDS to the floor, no identification type of seaweed (cottonii and
spinosum), no access to the corner areas and maximum staging of RDS sacks. This is also
occured in the finished good warehouse.

0 The RDS spill out from the basket during rinsing, sorting and cleaning RDS and load SFDM
into the basket.

o The workers have picking up the impurity manual "
high volume of RDS.

o It was observed that the solid waste and wastewater are not measured. There was norecord
solid (sand, sat/KCl in KGS) and liquid (waterand KOH) waste disposal.

0 The WPB did not measure and analyze energy, chemical and water loses. No record of waste
energy dicharges including energy, chemical and water that has been used for WPB
operation.

[1.3 RECP Indicators

The RECP assessment conducted to observed areas for concern and opportunity for improvement
prior RECP implementation. The assessment also maput the main process, plant layout and collected
the six indicators data as baseline profile of PT WPB.

ltds challenge to find out and complete six indicato
energy, waste, waste water and emission were not installed, therefore the six indicators did not

complete. However, the inputs (materials, water, chemical or KOH) and outputs (products) of main

process with regard to the ATC and SRC production have been assessed and analysed.

In this case, the approach for collecting six indicators data have been conducted base on main process
inputs and outputs as follows:

Table 1. Baseline profile

Calculation period 2014

Total production ATC = 1,056 tons (USD 4,224,000)
SRC =960 tons(USD 7,680,000 2016

Total materials use Dried Cottonii = 3,360 tons (USD 3,360,000)
KOH = 576 tons (USD 1,440,000)

Total water use Water used = 86,400 tons (USD 864,000)

Total energy use Boiler = 9,750 MJ day x 240 days = 2,340,000 MJ

Total waste generation Dry by products made = 432 tons

Total waste water generation Water vapour out = 6,624 tons
Water discharge = 71,136 tons
Total air emissions 173,394 ton CO,

*Emission factor IPCC diesel oil= 74,100 ton C@eq/TJ (NCASI, 2005)
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Materials Productivity ATC / (Dried Cottonii + KOH) = 27%
SRC / (Dried Cottonii + KOH) = 24%
Water Productivity ATC=1.2%
SRC =1.1%
Energy Productivity 0.00086 ton product/MJ
Waste Intensity 0.214 ton waste/ton product
Waste Water Intensity 35.29 m® wastewater/ton product
Emission Intensity 86 ton CO,eq/ton product

After collected and analysed the six indicators, it is continued with the initial assessment. The

assessment is undertaken with the dual objective of identifying immediate, often low o r even no cost,

RECP options amdl determining RECP priority areas for the company for subsequent detailed RECP
assessment.

[1.4 Detailed Assessment

The priority for improvement areas defined base on detail assessment result with the analysis of the
economic and environment benefit, cost, resources and possibility for the implementation. The detail
assessment have been conducted to theselected priority areas as follows:

Sorting and Rinsing of Dried Cottonii Seaweed

o PT WPB conduced manual sorting for cleaning Raw Dried Seaweed (RDSYo minimize
impurity or waste which is time-consuming and require a lot of labor. It could be improve wit h
screen table for the sorting out of foreign matters inclu ding salt and sand from RDS

o PT WPB conductedpre-washing of dried seaweed by immersing RDS in water. It uses fresh
water up to 2,000 kg. There is less agitation to remove impurities from RDS so hat the process
become less effective.

Energy Dried Cottonii Seaweed
Water Pump: 1 kWh MC 38% 350 kg

A 4

Sorting, Rinsing Waste Water

(Cleaning) of 2,175 kg
dried Cottonii

l

Pre Washing 3 steps
Water 2,000 kg

A 4

Chemical (KOH) SEDM / CAW / KCI Solid Waste
0 kg 125 kg Salt & Sand 50 kg
Salt/KCI 159 kg

Figure 1. Material balance of sorting and cleaning area

Cooking and Washing SFDM

0 The cooking process have been using hot air for heating the alkali solution. The hot air is
supplied from boiler. The boiler (6 ton capacity) need 2,500 kg coal per day for making
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16,250,000 kilo joule energy for operating cooking and drying units. It is high energy
consumption and energy costs IDR 15,000,000 per day.

o Currently FDM is chopped after cooking/extraction when it is still wet. Contact of alkali
solution to blade/chopper could deteriorate its sharpness sooner than the actual lifetime .

i SFDM / CAW / KCI
Energy Hot Air .
(Coal-Boiler : 43 kWh) 125 kg Volatile or Water
Vapor 7 kg
Fresh Water for Cooking of dried Wastewater
Cooking 1,000 kg and cottonii seaweed at [——»
J =0 o 6,130 kg
Washing 6000 kg 80 C for 2 hours
Chemical (KOH) 1,048 kg Wet ATC Waste
60 kg ( Alkali Trated Cottonii) Salt and Sand 0 kg

Figure 2. Material balance of cooking and washing area

Chopping, Drying and Final Sorting

Bins Drying process is not efficient. It takes 5-6 hours for drying wet ATC and 4 workers are involved
for handling the process. The dried ATC dd not have good (light) color and it takes time for sorting
out the dark color ATC. PT WPB would like to improve Bins Drying Systemto speed up the drying time
in order to minimize energy consumption and increase drying efficiency.

Energy Chopping/ Cutting
Chopper: 20 kWh (1,048 kg Wet ATC)(1-2 cm)
.Energ.y . Waste 4kg &
Hot Air for six bins ATCC 1,038 kg (12 cm) Drip Water 6kg
drying (60 °C) ATCC(1-2 cm)

\ v

Bins Drying of 1,038
kg Wet ATC (6 hours)

.

Energy 3 Blowers Sorting Waste and Water
(10 HP, 15 HP, 15 12160 kg ATCC Vapor 9164 kg
HP) Totat 40 HP

A

Packing . Impurities & over
120 kg (MC 12- 15%) drying (dark color)
l 16 kg
Storage
120 kg ATCC

Figure 3. Material balance of chopping, drying, and final sorting area
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Grinding and Milling ATC

This step is to produce food grade of Semi Refined Carrageenan (SRC)The electricity/energy
consumption for operating the Grinding and Milling Unit processing areas is very high. PT WPB should
have detail production planning in order to reduce energy consumption of Grinding and Milling Unit.
Incoming ATG moisture content should less than 15% to speed up the Grinding process. In addition,
the ATC should has minimum 60 mesh for the Milling process.

Electricity: 120 kg ATCC
2,970 kWh (MC 12-15%)

N !

Crushing (Grinding) to
reduce size of ATCC

\4

Dust, Waste&
119kg SRC (MC 9 12%) Water Vapor 1 kg

Electricity: Food Grade
2,970 kWh

\ 4

Milling 200 mesh size

(3 hours)
\ 4
Dust, Waste &
100 kg SRC (MC 7 9%) Water Vapor 19 kg
Food Grade

Figure 4. Material balance of the grinding and milling area
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AREAS OF IMPROVEMENT

1.1 RECP (ptions in Each Priority Area

Material Receiving Area/Warehouse

\Y,

RDS should be clearly labeled and separated based on the seaweed type, production areas,
suppliers, and updated stock management. This alsofacilitates tracing and higher traceability
will increase market opportunities.

Maintain the temperature and humidity of raw material (RDS)and finsihed good (ATC, SRC)
warehouses to ensure the quality of RDS and finished good (ATC and SRC). Monitoring of
temperature and humidity is carried out using calibrated recording equipment .

The raw material and finished good warehouses areas should have material/product hold and
release, identification and traceability system, pest control and sanitation program regularly.

Adequate racking, maximum stacking areas, silos and adequate spacing from walls in storage
facilities minimum 30 cm from the wall to allow inspection and installation of la dders/steps.

Sorting Area

\Y,

Improve the sorting out of foreign matters including salt and sand from RDS by installing
screen table (Sieve Shaker Machine) By mechanizing the process, labour cost could be
reduced and it speeds up the RDS quality control processto increase quality of products.

a. Receive the RDS from the supplier in the incoming raw material
b. Take one sack of RDS and weight in the weighing platform

c. Open the sack of RDS checking and sorting the quality of RDS
d. Use the Sieve Shaker Machine to sorting out the impurity

e. Weigh the foreign matters, salt and sand as impurity

f. Calculate the impurity of the RDS

Cooking and Chopping Area

\Y,

\Y,

\Y,

Install the thermostat to control temperature automaticaly during cooking process. It will
improve alkali modification with stable temperature at 80 °C and minimizing over cooking or
pasting therefore will increase product yield and reduce the solid waste during the cooking
process.

The dried SFDM has possibility to be chopped prior cooking to improve the process due to
small particle size of SFDM easily to contact alkali solution.Therefore, reduce the cooking time
and energy in alkali modification process. Moreover, it could minimize the chopper (cutter)
break down due to the knife becomes corrosive from contact with the residual alkali solution .

Minimi ze spills of chipped SFDM tothe floor.

Load the baskets to the cookers as quickly as possible to minimize downtime.




RECP ASSESSMENT REPORT PT. WAHYU PUTRA BIMASAKTI T 2016

Pre-Washing RDSand Washing ATC Area

V The pre-washing should use spray gun or pressure water with small nozzle to minimize water
consumption and more effective for removing the impurity in the dried seaweed.

V  Reduce, reuse and recycling wash water from first, second and third wash ATC for cleaning and
washing RDS It could reduce water consumption for cleaning and washing RDS by 15 m® per
batch. It could also minimize alkali liquid discharged as waste and processed as agricultural
nutrients.

a. Reuse and recycle the waste water RDS for first wash AT.C

b. Remove residual alkali and other unwanted soluble compounds using the minimal
possible amount of fresh water for the second wash ATC.

c. Reuse and recycle the washed water for first wash RDS and ATC.

d. Pump to the third wash ATC with fresh water and pump to the waste water reservoir tank.

Drying Area

V Modify the exhaust duct above the bin drying to maximize suction of humidity and to
optimize the drying process.

V  Modify the racking system of greenhouse to facilitate more volume of ATC and improve the air
circulation to comply with requirement for food grade product.

V Install UV lights at the rack to compensate area which is shaded by the rack so that the desired
color of product still can be achieved and the capacity of greenhouse can increase.

By-product Management

V Reuse and recycle wastewater prior discharge or release to the waste water treatment. If
posible, PT WPB should set up waste water treatment and able to process the liquid and solid
waste as secondary products such as organic fertilizer and concrete blocks from liquid and
solid waste.

General Area

V  The boiler capacity should be reduce in order to minimize the energy cost per day. The energy
consumption for cooking and drying should be monitored and analyzed and PT WPB in order
to know the boiler capacity which suitable for supplying hot air at the cooking and drying
units.

V  An effective FIFO (first in first out) system should be in place for all raw materials and finished
good stored in the warehouses.

V Pallets, racks and equipment should be maintained in good condition to prevent any physical
damage to raw materials and finished good (e.g. free from nails, wood splinters etc.).
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I11.2 RECP Options Required Further Feasibility Analysis

Installation of UV Lights in Greenhouse

o0 Technical Evaluation

Drying seaweed in greenhouse can improve the color of seaweed so that it has light color. The existing
greenhouse only have one layer of drying area which will be modified into racks. Therefore, more
seaweed can be dried in the greenhouse. However, with racking system there is possibility that few
areas are shaded or not exposed to the sunlight. UVtube lights can be installed at the bottom racks to
provide the same function as the sunlight. The installation is similar with installation of normal tube
light.

0 Environmental Evaluation
There is no significant environmental impact from the installation of UV light.
0 Economic Evaluation

Calculation of investment and benefit of LED installation is provided below:

Investment

Unit Price Total
UV light 30W (Philips) 2 IDR 270,000 IDR 540,000
Fitting 2 IDR 300,000° IDR 600,000
Shipping cost (approx. 5 kg) IDR 155,000 IDR 155,000

Total investment IDR 1,295,000

2http:l/www.siscaro.com/2013/pr0duk -181-lampu-uv-30-watt-philips-lampunya- saja.html#
3http://www.depo -led.com/tl -fitting/105 -fitting -tl-led-t8-120cm.html
“http://cektarif.com/jne
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IV. RECOMMENDATION

PT. WAHYU PUTRA BIMASAKTI T

2016

The following table summarizes all improvement options with its benefits and cost category related to the implementation.

Table 2. Improvement recommendations

Benefit
Area Improvement . Economical . Cost
Technical Environment
Investment Revenue PBP [yr]
Material Label and separate seaweed V Improve traceability No
Receiving/ based on type
Warehouse Monitor temperature and V Maintain quality of material and
humidity of RDS and finished product Low
goods
Establish hold and release, pest V Maintain quality of material and Low
control and sanitation program product
Set adequate racking and spacing V Facilitate monitoring of material No
from wall, and maximum stacking and product
Sorting Install Screen table V Shorten sorting time IDR 500k IDR 78 0.002
V Reduce labor cost million Low
V Increase removal of impurities
Install thermostat V Control temperature of cooking V Reduce solid waste
V Improve alkali modification of overcooked Med
process seaweed
V Increase yields
Chop RDS prior cooking V Improve alkali modification
Cooking & process No
Chopping V Prolonged the chopper lifetime
V Reduce cooking time
Minimize spills of chipped SFDM V Reduce materialloss V Reduce solid waste No

to the floor
Load the baskets to cookers as
quickly as possible

Minimize downtime

10
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Benefit
Area Improvement ) Economical . Cost
Technical Environment
Investment Revenue PBP [yr]
Use spray gun for pre-washing V Increase removal of impurities V =Reduce-effluent o
V Reduce water consumption
Pre-washing & Reuse wash waterfrom cleaning V Reduce water consumption V Reduce effluent
Washing ATC for washing RDS V Reduce liquid alkali No
discharge in
wastewater
Install exhaust fan V Reduce humidity IDR 71 Med
V Reduce drying time million
Modify the exhaust duct to be V Improve drying efficiency Med
. above drying bin V Improve air circulation
Drying Modify the racking system of V Increase drying capacity Med
greenhouse
Install UV lights at greenhouse V Improve seaweed color IDR 1.295 Med
million
Processwastewater as secondary V Additional income
By-product . .
Management product e.g. fertilizer, concrete Need further study High
block
Replace big boiler with smaller V Reduce energy (coal) cost IDR 144 V Reduce emission High
one million
General Apply FIFO system V Reduce materialloss V Reduce waste No
Maintain pallets, racks, and V Prevent physical damage to raw V Reduce waste Low

equipment in good condition

materials and finished goods

The improvement recommendations are for the industry to consider for implementation. Industry should identify which recommendation is prioritized and
who will be responsible for implementation. To ease the documentation of implementation stage, in Annex two different forms h ave been provided. Form A is
given to establish action plan. Meanwhile, the improved productivity and the reduced pollution following the implementation can be documented in Form B to
track industryds performance.

11



RECP ASSESSMENT  REPORT PT. WAHYU PUTRA BIMASAKTI -2016

V.1 Implementation

Some of the RECP optionshave been implemented and the achieved_benefits for no_or low cost.
options without feasibility analysis are described below.

Sorting

The manual sorting for cleaning of Raw Dried Seaweed (RDS) to minimize impurity or wastetakes long

time and not efficient. The processhas been improved by using Screen table to maintain RDS &8s qual ity
and minimize foreign matters including salt and sand. It has increased the efficiency and reduced the

operation cost.

The Screen tableis made from aluminum screen with the size of 1 x 3 meter which cost IDR 300,000.
Lifetime of the aluminum screen is 1 year before it needs to be changed (annual cost). The sceen is
supported with wood which cost IDR 200,000 per unit (capital cost).

Table 3. Operation cost analysis for manual and screen table sorting

Sorting No.of Raw DriedSeaweed Working Hours Total Labour Cost  Annual Labour
Method Worker (kg/day) (minutes) (IDR) Cost (IDR)
Manual 6 100 60 70,200 117,936,000
Screen Table 6 100 20 23,400 39,312,000
Annual benefit 78,624,000

Note: Labor cost = IDR 195/minute; current sorting capacity = 168 tons/year’

Refer to sorting out impurity of 100 kg RDS which has been conducted and analysed it has shown that
the Screen table sorting has increased efficiency by 300% compared to manual method. It reduced
cost by 67% or IDR 78,624,000 per yea

NPV = @ investment + annual benefit d annual cost

NPV =4 IDR 200,000 + IDR 78,624,00® IDR 300,000 = IDR 78,124,000 (positive)

Annual saving = annual benefit d annual cost = IDR 78,324,000

Payback period = capital/annual saving = IDR 200,000/IDR 78,324,000 = 0.002 (immediate return)

The capacty of screen table for sorting out of the RDS should be increase if RDS consumption equalto
3,360 tons or 3,360,000 kg per year. PT WPB should have minimum capacitpf screen table or sorting
machine up to 14,000 kg per day. Itis equal to 7 screen tables with 42 workers.

®100 kg/day x 7 days/week x 20 days/month x 12 months/year = 168,000 kg/year

12
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Figure 5. Old screen from net

Figure 7. Pre-washing table

Cooking

The cooking process has beenusing steam from the boiler for heating the alkali solution in the
cookers. The energy consumption depend on the cooking time and temperature. PT WPB has old
boiler with capacity 6 tons to produce steam. It is not efficient due to consuming in average 2,500 kg
coal per day. Currently, they have changel with a new boiler capacity 1 tons and the coal consumption
1,500 kg per day in order to reduce the energy cost. Benefit comparison of the old and new boiler and
its energy consumption is shown in Table 4.
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Table 4. Operation cost analysis for coal and energy consumption

Boiler Coal Consumption’ day  Monthly Energy Annual Energy Annual
(kg) Consumption Consumption Energy Cost

(MJ (day x 20) (MJ (month x 12) (IDR)
Old (6 tons) 2,500 325,000 3,900,000 360,000,000
New (1 ton) 1,500 195,000 2,340,000 216,000,000
Annual benefit 144,000,000

Note : Coal Price = IDR 600 perkg, Caloric value = 6,500Kkg (6.5 MJ/kg)

PT WPB hasreduced the energy consumption 40% by using new boiler and saving annual energy
consumption 1,560,000 MJ. Itds equal to cost reducti

An alternative energy source and cost comparison for cooking in the future should be developed and
conducted. Natur al gas have been used for energy sour
efficients compare to the coal.

Drying

PT WPB had ben using Bins drying and it is not efficient becausethe workers should stand along six
Bins Dryer to ensure the drying pr ocess works well and the product does not overdry or having dark
color. Bins drying take 6 hours for drying one batch of wet ATC.

PT WPB has been improving the drying area through adding the exhaust and change the position at
the other wall or paralel to Bins dryer therefore it has been reducing the humidity in the drier room
from RH 70 to 50. As the result of the last trial on October, drying wet ATC at & °C time took 5 hours
25 minutes. The input 1,038 kg wet ATCwas dried at Bins and the output was 121.60 kg dried ATC.

Refer to the best practice of the seaweed processors and data collected from PT WPB, the feasiblity
analysis have been conducted and the resultis shown in Table 5

Table 5. Comparison of bins drying energy cost per batch

Item Drying Time Blower Energy Cost/batch Costyear
(Hours) Consumption (IDR) (IDR)
(kWH/batch)
Before Adding and 6.0 67.14 74,59254 716,083,384
Changing Exhaust Fan
After Adding and 5.4 60.43 67,137.73 644,522,208

Changing Exhaust Fan

Annual benefit 71,566,176
Note: Drying 40 batches/day x 20 days/month x 12 months/year = 9,600 batches/year and 15 HP =
11.19 kW, electricity 1 kWh = IDR 1,111 (PLN Oct 2016)

Based on the data analysis, PT WPB has been reducing the energgonsumption 64,416 kWh per year
or cost reduction IDR 71,568,000 per year because able to improve relative humidity of drying room
and speed up the drying time from 6.0 to 5.4 hours.
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Figure 8. Drying area with exhaust fans

-2016

Table 6. Summary of the i mplemented options and achieved benefits

Area Finding RECP Optios Achieved benefit
Warehouse There is no control of V  Good Warehousing Minimize raw materials
temperature and humidity in Management, Staff and product
the raw material and Training, control the deterioration
finsihed good (ATC, SRC) temperature and
warehouses humidity regulary
Sorting Manual sorting of raw V  Sorting out the RDS at Reduce impurity of
material or RDS is not the incoming and prior RDS
efficient cooking through screen
table Minimize waste during
V  Staff Training on sorting process and increase
out impurity and RDS product quality
quality control
Pre Pre-washing is not efficient. V  Reduce, reuse and Minimize water
Washing ltds using recycling fresh water for consumption and
control of fresh water pre washing reduce waste water
consumption V  Staff training, control the
the fresh water
consumption
Washing The washing of residual alkali V Reduce, reuse and recycle Minimize the fresh
residual after cooking the RDS was the fresh water for water consumption
alkali used a lot of fresh water washing the residual
alkali and apply counter
current system.
V  Mix wash water in the
reservoir tank and used
for the next batch
Chopping SFDM and chopped wet ATC V  Load chipped SFDM in Minimize waste and

spilled out at the floor

the basket and minimize
spills to the floor.

increase the chopper
efficiency
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Drying

High humidity at the drying
room and the drying time
more in average 6 hours

V  Change the position of Reduce the humidity
exhaust fan paralel tothe RH 70 to 50 and
bins drying and adding reduce drying time

the exhaust fan - from6 to54hours.

V  Staff Training, control the
the humidity

16




RECP ASSESSMENT

ANNEXES

REPORT PT. WAHYU PUTRA BIMASAKTI

Form A. Implementation documentation

-2016

IMPLEMENTATION

The implementation stage is concerned with ensuring that feasible RECP options get implemented, results thereof g
monitored and enabling conditions created for continuing andexpanding the application of RECP in the company.

‘ Task 1: Prepare and implement RECP Action Plan

Action Plan AGREED Responsible | Start Complete Milestones
Options person implementation implementation
Put together the options | 1 Example:| Example: Example: January| Example: January| 3 months
agreed for implementation | Installation of | Production 2017 2017
during initial assessment| water spray manager
(immediate actions from | 2
task 2.3), detailed | 3
assessment (category 1 4
from task 3.4) and| s
feasibility analysis (task| g
43) and agree on| 7y
timeline, milestone and s
responsibilities for 9
implementation 10
11
12
Task 2: Monitor RECP progress
RECP Accomplishments IMPLEMENTED Actual Actual  Annual | Actual  Annual | Actual
Options Investment Savings (million | Resource Annual
(million IDR) | IDR/yr) Savings (water,| Pollution
materials & | Reduction
energy) (waste,
waste
water &
emissions)
Prepare and reguérly | 1 Example:| Example: 1,5/ Example: 2 Example:4r‘r§of Example:
update table of | Installation of | million million savings | water saved per | 80 m®  of
achievements covering all| water spray per month day wastewater
implemented options, avoided in
analyze any differences a month

with  projected benefits

(from feasibility studies)

for further optimization of

RECP options

O O N OO bh|wWw|N

=
o
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