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SCOPE OF STUDIES

INSPECTION OF STPs

IDENTIFY SUITABLE GREEN TECHNOLOGIES
PROPOSE GREEN TECHNOLOGY APPLICATIONS
DESIGN OF PILOT PROJECT

TENDER DOCUMENTATION FOR PILOT PROJECT



STUDY LOCATIONS

STP BANDAR TUN RAZAK (KLR 129)
= PROCESS SYSTEM - SBR

= DESIGN CAPACITY - 100,000 PE

= CURRENT OPERATION - 71,200 PE

STP SUNGAI BESI (KLR 340)

PROCESS SYSTEM - ORBAL

DESIGN CAPACITY - 82,500 PE

CURRENT OPERATION - 58,512 PE
SLUDGE TREATMENT FACILITIES INCLUDE
ANAEROBIC DIGESTER




STUDY LOCATIONS

STP PUCHONG (KLR 336)
= PROCESS SYSTEM - ADVANCED CAS

= DESIGN CAPACITY - 150,000 PE

= CURRENT OPERATION - 161,341 PE

STP DAMANSARA (KLR 354)

= PROCESS SYSTEM - OXIDATION DITCH
= DESIGN CAPACITY - 100,000 PE

= CURRENT OPERATION - 70,701 PE

STP CYBERJAYA A (GSG 109)

= PROCESS SYSTEM - EXTENDED AERATION
= DESIGN CAPACITY - 100,000 PE

= CURRENT OPERATION - 30,000 PE




STUDY PROCESS FLOW CHART
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FINDINGS ON EFFLUENT QUALITY

Average concentration of various parameters in the influent and effluent of

the STPs
Bandar Tun Razak|  Sg Besi Damansara Puchong Cyberjaya
Parameters Unit {Influent |Effluent |Influent|Effluent [Influent [Effluent|Influent |Effluent (Influent |Effluent
Biochemical Oxygen
Demand@ZOOC,Sdays mg/| 108 18 71| 225 37| 45 53 8] 755 115
Chemical Oxygen
Demand mg/| 259 235 642 90 558 29.5| 285 33| 219 265
Total Suspended Solids  {mg/I 82 25 394 27 183 10 3550, 106 170 22
Oil & Grease mg/| 12 ) 64 1 46| 45| 105 ) 3.5 1
Ammoniacal Nitrogen
(NH;-N) mg/| 27 84| 137| 1121 31.43| 098 323] 896| 21.995 18.27
Total Phosphorus mg/l | 12.03| 2215/ 17.775| 11.625 10.77| 2.37| 7.745 1.035 4.86| 1.265

Source: UiTM - A&A Laboratory, 2013




FINDINGS ON EFFLUENT QUALITY

Removal efficiency of various WQ parameters by respective STPs
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SUMMARY OF ENERGY COST

Percentage energy consumption by various components of the STPs

% of Average Daily Energy Consumption
STP Component BTR| Sg Besi|Damansara| Puchong| Cyberjaya
Inlet Works 6.60 11.25 20.99 0.10
Grit Chamber 0.40 0.76 0.29 0.75 0.36
Aeration 70.92 75.45 73.46 46.41 87.55
Sludge Treatment 20.07 20.56 26.09
Admin Building 2.02 12.54 5.70 5.76 11.99
Overall 100.00 | 100.00 100.00 | 100.00 100.00
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SUMMARY OF ENERGY COST

Average energy cost of various components of the STPs (RM/m’)

Energy cost of various components (RM/m3)
BTR Sg Besi [Damansara| Puchong |Cyberjaya
Inlet Works 0.0132( 0.0166 0.0326/ 0.0002
Grit Chamber 0.0007( 0.0011 0.0004f 0.0012 0.0006
Aeration 0.1416( 0.1115 0.0986( 0.0722 0.1461
Sludge Treatment 0.0433 0.0276| 0.0406
Admin Building 0.0044( 0.0185 0.0077| 0.0090{ 0.0200
Overall 0.2032( 0.1478 0.1342| 0.1556f 0.1669
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GUIDING PRINCIPLES IN ADOPTING
GREEN TECHNOLOGY

Process intensification & optimisation, via:

Ensuring high MLSS concentrations without affecting effluent
clarity

Generating denser sludge for easier sludge management
Generate biogas from sludge, saving on offsite disposal costs.
Ensuring more reliable and higher nutrient removal for both N
and P to meet the required limits

Process control to ensure stability and minimised chemical

requirement, if any

7
Optimised equipment usage to ensure longer life and lower B

energy requirement
Operator friendly SOP to ensure optimised operation and

monitoring for continuous improvement.



GUIDING PRINCIPLES IN ADOPTING
GREEN TECHNOLOGY

Enerqy savings, via:

Optimisation of aeration and pumping,
Lowering of aeration requirements

Substitution of equipment with lower energy units

Power generation from biogas (sludge)

Solar power generation

y
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Microturbines’ generation

aaaaaaaaa



GUIDING PRINCIPLES IN ADOPTING
GREEN TECHNOLOGY

3 Resource recovery, via:

= Energy recovery from sludge
» Effluent polishing for reuse using green technology
» Biofertiliser production using green technology from

final sludge

4 Emission minimisation /I

e Emission of effluent meeting desired standard with

i i GREEN
respect to organics and nutrients N and P TecR L S O GY
e Minimisation of aerosols

e Minimisation of odour if any



PATHWAYS OF ORGANIC DESTRUCTION

Conventional STP:

Organics > CO,+ sludge

Green STP:

Organics > Biogas -
Energy + CO; + sludges -

Biofertiliser

Concentration, mg/L

- L=

Lag Log
phase growth
phase

Stationary Endogenous phase
L phase |

| |' '

Biomass

— Residence Time \

Variation of biomass yield with food availability

NOTE: Biomass yield is fastest at the log growth phase, where the content of
volatiles of biomass is at highest concentration



BRIEF CONFIGURATION OF STP WITH BIOGAS,
FERTILISER AND WATER RECOVERY FACILITIES

i Primary Water for int::iustrial,
| Clarifier cum Secondary Iands.capi.ngl, |
Sewage _ Equalisation Clarifier cleaning, irrigation &
Grit & ™ Contact N river augmehtation
rease AS with - — |
g, | media Biofilm 3D Media ter bOdy eg::
rlemoval Polishing Retention ponds,
: > > ’33 canals & lakes:
udge '

A

ludge conditioning
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storage | Slud E '
Biogas g¢ |
scrubber dewatering

Figure 1. Brief configuration of zero discharge Green STP with Biogas and Biofertiliser
Units and water recovery



EVALUATION OF STP SITE FOR PILOT PLANT IMPLEMENTATION
SCORE MATRIX

No. Factor Maximum Cyberjaya Puchong Bandar Sg Besi Damansara
Score Tun
Razak

1 Space 35 20 30 5 8 5
availability

2 Sewage and 20 5 10 12 15 10
Sludge
Characteristics

3 Disruptions to 15 8 12 5 5 5
STP
Operations

4 Impact on 10 3 7 4 8 8
Surroundings

5 Ease of 10 8 6 4 4 3
Construction

6 Expansion 5 2 5 1 2 1
Potential

7 Potential for 5 3 3 2 2 4
Use of
Compost
Total Score 100 49 73 33 44 36

16



PROPOSED PILOT PROJECT AT PUCHONG STP
GREEN TECHNOLOGY APPLICATIONS
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ELECTRICITY GENERATION FROM BIOGAS

DWGISTER FEEDING FUMPS
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OIGIS‘I’ER DORAINING

FIGURE 2.2 — PROCESS & INSTRUMENTATION DIAGRAM
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GENERAL LAYOUT PLAN OF PROPOSED BIOGAS SYSTEM




COMPOST PRODUCTION FROM SLUDGE
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COMPOST PRODUCTION FROM SLUDGE
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PROPOSED BLOWER REPLACEMENT

0 Industry game changer in North America and Europe, using the centrifuge
technology

0 The energy efficient and silent alternative is based on the innovative
design with proven magnetic bearing and high speed motor driven through
a built in variable speed drive (VSD)

Four horse shoe
electromagnets
(S-south, N-north)




REPLACEMENT OF BLOWER WITH HST COMPRESSOR

: ELECTMICAL ROCH
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PROPOSED PUMP REPLACEMENT

1. Premium Efficiency Motors

O Electric motor technology has improved dramatically in recent
times and energy efficient motors are made available for most
applications including the sewerage industry.

0 The IE 3 standard by IEC (International Electrotechnical

Commission) premium efficiency is generally considered the
highest rating.

O IEC has established testing and labelling requirements for IE 3 or
premium efficiency motors.



INSTALLATION OF VARIABLE SPEED DRIVES

=
&) I
A -

Variable Speed Drives (VSD)
provides continuous adjustment of
motor speed by electronic
controller to accommodate
fluctuation in pumping demands.

Main advantages include:
eReduce energy usage

«Soft starting - reduce mechanical
and electrical stresses



SOLAR ENERGY SCHEMATIC

Battery

MDB

Solar Panel DC Inverter AC
Protection Protection

During the day, the solar panels (PV) will generate electricity
to power LV appliances at the connected DB area to maximize -
the utilization of solar energy input, thus reducing the amount
of electricity drawn from the TNB.

Photovoltaic (PV) is a method of
generating electrical power by

converting solar radiation into DC \h _

electricity. Inverter is used to convert
DCto AC

Solar cells produce electricity from
sunlight (photon)




SOLAR PANEL INSTALLATION
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