Energy Review for the Process Industries
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1. Introduction

With escalating energy prices, energy optimization has become increasingly important for the
energy intensive process industries. Focused studies using sophisticated thermodynamic
simulation tools and measurement instruments would help in identifying and quantifying
improvement areas and also to prioritize the implementation of improvement measures based on
the cost/benefit merit order. Such studies would help in identifying energy inefficiencies
pertaining to oversized equipment, plant performance deterioration, system mismatch, out-dated
technology, operational inefficiency and malfunctioning systems.

This document discusses the methodology used and example case studies which illustrate the
analysis and measurement techniques adopted by ACTSYS in energy studies.

2. ACTSYS Overview

Actsys Process Management Consultants Pte Ltd are a team of senior refinery consultants, power
plant engineers and energy specialists who have extensive experience in conducting such studies.

As an accredited ESCO (Energy Service Company) under the Singapore National Environment
Agency (NEA), our consultancy fees can be subsidized up to 50% through co-funding scheme
(Energy Efficiency Improvement Assistance Scheme - EASe) initiated to offer incentives to the
industrial plants to take-up services from energy efficiency experts.
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3. Methodology

ACTSYS adopts the following steps to carry out an energy efficiency review.

Step # 1 - Evaluating the present energy efficiency level: Detailed assessment of individual
equipment performance (eg. performance of heat exchanger, compressor, pump, distillation
column, etc) and different system performance (eg. Performance of cooling stream network,
heating stream network, steam distribution, compressed air network, etc) will be carried out. This
is done by analyzing the different component’s operating parameters individually and
collectively.

Step # 2 — Identifying the performance gaps: Performance gaps of individual equipment and
system will be ascertained by calculating the target performance for the same. The target
performance can either be the best achievable efficiency of the installed equipment/system or
maximum efficiency possible with new & feasible technology available in the market.
Thermodynamic simulation analysis would be carried out to understand the best achievable
efficiency of the system for the given operating condition.

Step # 3 — Quantifying the energy loss associated with the “Performance gaps”: Actual fuel and
power loss associated to individual performance gaps would be ascertained. This is again carried
out through thermodynamic simulation. The performance gaps would be classified according to
the nature of improvements required, such as maintenance, operation or retrofit, necessary for
attaining the target performance level. Accordingly, the various energy losses and performance
gaps would be discussed with concerned in-house team (maintenance, operation and/or project
team) before formulating various energy saving measures.

Step # 4 — Cost/Benefit Analysis: Cost involved for individual energy saving measures would be
established for performing cost/benefit analysis. Budgetary quotes from different vendors would
be collected for various components, equipments, system or for instruments necessary for the
implementation. Energy saving measures would be classified as per payback period to
differentiate low, medium and high investment projects. Implementation actions can be
prioritized as per payback period and also considering other practical implementation difficulties.

Step # 5 — Reporting/Presenting the Study Results: Study results can be presented to plant
management whereby all the analysis considerations and assumptions of the individual energy
saving measures would be shared.
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4. Case Examples of Energy Saving Measures

The following are brief descriptions of improvement measures we have identified for our
customers:

= Steam boiler economizer section malperformance — helping our customer to calculate
and trend the deterioration in the efficiency of the economizer section led to an
improvement in the frequency and intensity of soot blowing for online cleaning of the
economizer.

= Boiler Feed Water pump improvement — our performance analysis of the Boiler Feed
Pump usage revealed power reduction potential of 600 kW by replacing the fixed speed
gearbox with a variable speed fluid coupling.

= Gas Turbine Compressor fouling — by monitoring the fouling of the Gas Turbine
compressor in terms of its effect on overall plant efficiency, we have helped this
customer to optimize the GT compressor cleaning cycle and to determine the
effectiveness of each cleaning effort.

= Steam Turbine Condensor vacuum problems — through thermodynamic analysis, air
ingress in the surface condenser was identified to be the cause of poor vacuum,
contributing to 0.47% loss in overall thermal efficiency. We then helped this customer
use the helium leak test to detect and seal the leaking point.

= Refinery Steam Headers excessive steam depressuring letdowns — using an online
advisory optimization tool to simulate the steam system, we were able to minimize the
amount of wasteful steam letdowns by advising on running the right combination of
motor and turbine driven pumps and compressors.

= Heat Recovery Steam Generator poor efficiency — through the use of a thermodynamic
model that represents the “new and clean” capability of the HRSG, we were able to help
the customer pinpoint the poor efficiency to a passing feedwater preheater bypass valve,
which after repair has enabled the HRSG to regain the lost efficiency.

= Distillation column use of excessive reboiler heat duty — through the use of simulation
model of the distillation operation, it was identified the reboiler heat duty was too high as
the achieved product separation sharpness was not required, a new target for reboiler
duty was derived as a function of column product which now saves a substantial amount
of energy.

®= Combined Cycle Plant efficiency improvement — by simulating the existing plant using
thermodynamic software and establishing the basecase, efficiency improvement with the
installation of more heat exchange surface area to lower the stack temperature could be
quantified and cost/benefit analyses worked out
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5. Training Opportunities

In carrying out energy reviews for customers, we have found that it also offers excellent
opportunities for customer engineers to work alongside our consultants and be trained “on-the-
job”. This technology transfer element in our view is an important one as after we have
completed energy reviews, the customer’s engineers should be equipped with the requisite
knowledge to carry out and sustain the implementation of improvement recommendations.



