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REVIEW OF VESTING PARAMETERS FOR THE PERIOD 2019-2020   

Financial Parameters 
S/No. Reference Industry’s Comment PA’s Response 

Section 2.2 of the Financial Parameters Report (Selection of Comparator Companies) 

1 PacificLight Power 

Pte Ltd  

SSE should be excluded from the list of comparator companies 
for the following reasons: 
 

a) It is a vertically integrated energy company, as opposed 
to a pure generation company 

b) Main driver of its share price and dividend is SSE’s 
network business 

c) Its thermal generation business accounts for less than 
10% of its operating profits 

d) Most of SSE’s generation earnings come from its 
renewable capacity 

 
Removal of SSE from the comparator set results in an increase in 
asset beta from 0.55 to 0.63. At 47% gearing, the implied equity 
beta would be approximately 1.1.  
 
Please refer to Section 3 of the attached report from First 
Economics that also endorses the removal of SSE.  
 
EMA has in the past recognized the increased risk of operating in 
Singapore’s merchant market and judged that it was necessary 
to make an uplift to beta and to position the allowed debt 
premium a distance above investment-grade bond credit 
spreads: 
 
 

SSE derives at least 50% of its revenue from 
electricity generation and “energy portfolio 
management” collectively, with the latter 
defined by SSE in its annual filings as 
“wholesale commodity sales including settled 
physical and financial trades entered into to 
optimise the performance of the generation 
plants and to manage the Group’s commodity 
risk exposure.” Energy portfolio management 
is thus assessed to be equivalent to electricity 
sales.  
 
While operating profits from power 
generation and energy portfolio 
management comprise a relatively smaller 
portion of total operating profits, they 
account for the majority of SSE’s revenues 
(the criteria used in this report and previous 
determinations). 
 
Though SSE does have features of vertical 
integration, it is assessed to qualify as an 
appropriate comparator company given that 
a majority of its revenue is tied to 
unregulated power generation. 
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LRMC reset Average 
comparator 
equity beta 

Equity beta 
allowed by 

the EMA 

Uplift 

2019-20 
(consultation) 

2017-18  

2015-16 

2013-14 

2011-12 

0.95 

0.89 

0.71 

0.88 

0.78 

0.95 

1.00 

1.00 

1.00 

1.00 

nil 

+0.11 

+0.29 

+0.12 

+0.22 

 
On average, the uplift was 0.2. 
 

It is unclear from available market data that 
SSE’s network business is the primary driver 
of its share price, as various business 
segments will have impacts on share price 
that are indeterminate and non-static. 
 
SSE does realise an increasing portion of its 
generation revenues from its renewable 
generation assets. However, the majority of 
SSE’s generating capacity is traditional 
thermal technology. 
 
We therefore do not find sufficient grounds 
to remove SSE from our panel of comparator 
companies. 
 
We do not find Drax to be representative of 
the risks of the hypothetical new entrant to 
the Singapore market. Since 2013, Drax has 
been in the process of converting its 
generation from coal firing to biomass. The 
fourth of its six units has been converted to 
biomass as of August 2018, with similar plans 
likely for the remaining two units. This was 
facilitated by the UK government’s allowance 
of Renewable Operating Credits (ROCs) for 
coal-to-biomass conversions, making Drax’s 
current cash flows unrepresentative of a 
merchant, fossil fuel-fired generator. 
 

2 Senoko Energy Pte 

Ltd. 

SSE is a vertically integrated energy company who is engaged in 
generation, transmission/distribution and retail supply of 
electricity and gas. However, the generation business accounts 
for less than 10% of SSE’s recorded revenues, as opposed to 
incumbent generation companies or a “theoretical new entrant”, 
whose business is primarily in electricity generation. 
 

Segment Revenue (£m) Operating profit (£m) 

Generation  2,418  523 

Networks  1,355  670 

Retail  8,266  328 

Other  26,298  (142) 

Total  38,337  1,379 

Source: SSE 2018 annual report, pp.158-159. 
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Based on SSE’s financial results tabled above, less than 40% of 
SSE’s FY2018 profit was earned from electricity generation. 
Moreover, most of SSE’s generation earnings come from 
renewable capacity, which has a very different risk profile from 
thermal generation. 
 
We disagree that SSE should be admitted as a comparator 
company. Given SSE’s business segment contribution, its beta is 
also not representative of the riskiness of a new entrant CCGT. 
 

3 YTL PowerSeraya 

Pte. Limited 

Please see sections 3.1 and 3.2 of First Economics Report “EMA 
Vesting Contract WACC Review: Beta and Debt Premium” dated 
20 Aug 2018. 
 
SSE plc. should be omitted from the comparator set as it does 
not fulfil the selection criteria. 
 
Consideration should be given to including Drax as one of the 
comparator companies. 
 

4 Tuas Power 

Generation Pte. Ltd. 

 

SSE is a vertically integrated company which generates, 
transmits/ distributes and supplies electricity and gas. The 
thermal generation business is relatively small, accounting for 
less than 10% of SSE’s operating profit (see attached report from 
First Economics). The networks part of the company, which 
accounts for close to 50% of its operating profit, is regulated and 
protected from competition. 
 
Given the vastly different risk and structural profile of SSE to that 
of a hypothetical market entrant, it is proposed for SSE to be 
omitted from the comparator set and the gearing and equity 
beta to be amended accordingly. 
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Section 2.3 of the Financial Parameters Report (Risk-Free Rate) 

5 Sembcorp Cogen Pte 

Ltd 

The consultant should use the latest 30-Year Singapore Bond 
issued in Sept 2016 (Issue No. NA16100H) to determine the Risk 
Free Rate instead of the 30-Year Singapore Bond issued in April 
2012. 
 
The Base Month should be based on the latest full month data 
i.e. July 2018. 
 

The 30-year SGS issued in Apr 2012 has a 
remaining maturity of 24 years, which most 
closely approximates the 25-year useful life 
estimated for a merchant combined-cycle 
power plant.  In contrast, the 30-year SGS 
issued in Sep 2016 issue would have a 
remaining maturity of 28 years. 
 
As stipulated in the Vesting Contract 
Procedures, a Base Month of May 2018 will be 
used in the final report. 

6 PacificLight Power 

Pte Ltd 

We note that the consultant has used the daily yield of a 30-Year 
Singapore Government Bond as of April 2018. We would request 
that the data is updated prior to finalization of the vesting price 
to the most recent data available. 
 

Section 2.5 of the Financial Parameters Report (Debt Premium) 

7 Sembcorp Cogen Pte 

Ltd 

The current methodology of estimating the Debt Premium taking 
into account the average yield to maturity of investment grade 
rate “Baa” bonds in Moody’s Bond Indices for the utility sector 
less the average yield of the US Government 30-Year bond for 
the same period has consistently under-estimated the Cost of 
Debt for a power plant project in Singapore as shown below: 
 

 Pre-Tax Cost of Debt 

 Methodology Final Difference 

FY15/16 Final 
Determination 

4.41% 5.50% 1.09% 

FY17/18 Final 
Determination 

4.72% 5.15% 0.43% 

FY19/20 
Consultation 

4.04%   

 

We note the feedback and have conducted a 
survey of lenders and energy finance 
professionals regarding the financing of a 
hypothetical new entrant merchant 
combined-cycle power plant in Singapore. 
Taking into consideration independently 
sourced bank quotations and the submissions 
by the gencos, the all-in cost of debt has been 
adjusted to 5.5% to reflect the project finance 
conditions applicable to a merchant 
combined-cycle project in Singapore. This 
implies a debt premium of 2.64% above the 
risk-free rate and the debt premium has been 
adjusted accordingly. 
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The consultant has not taken into consideration the Singapore 
merchant market condition to determine the Cost of Debt that 
reflect the harsh merchant market in Singapore.   
 
The harsh merchant market condition in Singapore is evidenced 
by the recent case of Hyflux seeking court protection to re-
organise its business.  
 
Tuaspring has reported that for the full year ended Dec 31, 2017, 
the integrated water and power plant registered a net loss of 
S$81.9 million, with wholesale electricity prices clearing at levels 
that are below fuel costs. 
 
Read more at: 
https://www.channelnewsasia.com/news/business/hyflux-
singapore-court-supervision-faces-major-challenges-10260230 
Tuaspring, a merchant power plant of Hyflux, has raised funding 
of $300m (with option to increase to $500m) via perpetual 
securities to support its merchant business at a coupon of 6.00% 
in 2016.  
 
Given the harsh merchant market condition in Singapore, the 
Cost of Debt should increase instead of decrease.  A Cost of Debt 
of at least 6.00% would be more representative of Singapore 
market condition. We have request for an indicative quote from 
a local bank and the local bank has indicated that a new entrant 
may be subject to an indicative financing cost ranging from 5.5% 
p.a. to 6.5% p.a. (all-in) if it is to raise a 20-year project finance 
under current market conditions.  As such, a Cost of Debt of 6.5% 
would be reasonable to reflect the current market condition. 
 
The consultant should also review the current methodology to 
determine the relevant gearing.  Given the current market 
condition in Singapore, the use of overseas comparator 

We have found no basis to assert that the 
gearing rate implied by financial data of the 
comparator companies significantly 
overstates debt levels accessible to the 
theoretical new market entrant in Singapore. 

https://www.channelnewsasia.com/news/business/hyflux-singapore-court-supervision-faces-major-challenges-10260230
https://www.channelnewsasia.com/news/business/hyflux-singapore-court-supervision-faces-major-challenges-10260230
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companies to determine the gearing is no longer representative.  
Lender will lower their exposure in a green field CCGT plant in 
Singapore.  We would like the consultant to recommend a more 
appropriate methodology to reflect the current Singapore 
market condition. 
 

8 PacificLight Power 

Pte Ltd 

The benchmark that the EMA uses in its debt premium 
calculation measures the credit spreads paid by Baa rated 
utilities on publicly traded US$ long maturity bonds. 
 
We do not think that it is appropriate to use a debt premium 
derived from Baa rated utilities bond because it is implausible for 
a new entrant genco in Singapore to finance itself by such means. 
Instead, it would need to tap bank debt / project finance. We 
should draw reference from transactions based on project 
financing: 
 

a) PacificLight Power project finance in 2011 (data was 
previously shared with the EMA) 

b) Recent project financing transactions published by the 
Project Finance & Infrastructure Journal 

 
Recent financing transactions 

Date Borrower/
project 

Type Amount 
($m) 

Tenor Pricing 

21/08
/17 

Hickory 
Run CCGT 
Plant 

Financing US380 5 
years 

LIBOR 
+ 325 
bps 

10/02
/17 

Birdsboro 
Power 
Plant 

Financing US337 6 
years 

LIBOR 
+ 325 
bps 

Source: ijglobal.com. 
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Taking into consideration the riskier nature of Singapore’s 
merchant market and a longer tenor of loan as used in the LRMC 
determination, a minimum additional spread of 25 basis points 
will be required, justifying a debt premium of at least 350 bps. 
 

9 YTL PowerSeraya 
Pte. Limited 

Please see section 4 of First Economics Report “EMA Vesting 
Contract WACC Review: Beta and Debt Premium” dated 20 Aug 
2018. 
 
The debt premium should be set at 350 basis points reflecting 
the 325 basis points that recent international deals have been 
charged and an added 25bps to reflect the current Singapore 
market conditions which are more challenging than in the 
markets of the international deals. 
 
A debt premium of 350 basis points is in line with the proposed 
cost of debt of 6% or more.  
 

10 Keppel Energy Pte 
Ltd 

The financing assumptions at 1.35% compared to 2.42% (for 
period from 2015 to 2016) and 2.61% (for period from 2017 to 
2018) is surprising optimistic and contrasting against the 
backdrop of lackluster performance of the power industry over 
the years as well as recent news on troubled assets. 
 
Keppel views that it would be challenging for any new entrant 
generator coming into the Singapore market with 100% 
merchant exposure to be able to raise finance on a stand-alone 
in basis via a corporate bond. A new entrant would need to take 
up project finance loan which will be more expensive than a 
financing through bond issuance. 
 
We recommend EMA to replace or supplement the existing 
assessment methodology (i.e. using Moody’s Baa Utility Bond 
Index and 30-year US treasury bonds) by having the Consultant 
conduct a lender exercise with banks to determine the bank’s 
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appetite and therefore the indicative lending cost to finance a 
power plant in Singapore. The latter would allow EMA to adjust 
the cost of debt when the former’s relevance to Singapore 
market deteriorates.  
 
The Consultant could also check against cost of debt of most 
recent project re-financing of Singapore power project(s) by an 
incumbent when making adjustments from the debt premium 
using the existing assessment methodology.  
 
Here’s some reference cases that shows cost of debt is more 
than 4.04%. 
 

1) Tuaspring: 
15-yr non-recourse bank loan from Maybank is 5.57% in 
2016 and this loan is secured against concession 
payments from PUB (i.e. less risk to bank). This is sourced 
from Tuaspring’s 2016 audited financials available 
online. 

2) Project re-financing for power projects in Singapore 
from 2012 to 2014, when market was performing well, 
were typically priced with financing margin ranging from 
1.9% to 2.8% above floating rate (e.g. SIBOR or SOR). By 
entering into an interest rate swap of 25 years at about 
2.9% (see Bloomberg screenshot below), the borrowing 
cost would range from 4.8% to 5.7%. 

 
Given (i) a much weaker power market today and (ii) new entrant 
having no existing contract cover unlike the incumbents whom 
secured retail and vesting contracts hence having a more 
predictable project cash flow, we would expect the debt 
premium in this determination paper to be higher what was 
assumed in the past papers (i.e. 2.42% from 2015 to 2016 and 
2.61% period from 2017 to 2018)  
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11 Tuas Power 
Generation Pte. Ltd 

Financing for the new entrant Genco in Singapore is likely to be 
through either bank loan or project financing. It may not be 
appropriate to use the spread between a utility bond index and 
a risk free rate to estimate the debt premium as such bond yields 
are typically lower than the cost of debts from a bank loan.    
 
Since the last review of WACC, interest rate has generally 
increased and the risk of the Singapore electricity market had 
gone up as evidenced by the worsening financial performance of 
the gencos.  As such, the cost of debt should increase instead of 
the proposed decrease from 5.15% to 4.04%. 
 
Based on recent financing transactions from the Project Finance 
& Infrastructure Journal, it is observed that projects of similar 
scale and loan amount as that in the review yield a 3.25% debt 
premium at a tenor of 5 to 6 years. However, we understand 
from EMA is generally concerned in its LRMC calculation with the 
cost of debt over the full life of the built asset, which is based on 
a tenor of at least 15 to 20 years. In addition, Hyflux’s recent 
failure to meet its debt obligation is also perceived to have 
additional risks for lenders to new entrant Genco. As such, we 
would expect the debt premium to be higher. 
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It is proposed to increase the debt premium to 3.5% or more 
such that the total cost of debts is more than 6%, i.e. reflective 
of the true cost of debt. 
 

12 Senoko Energy Pte 
Ltd. 

There is flaw in the method of calculating the cost of debt which 
is being derived based on two different risk free rates, one is yield 
on Singapore government bond with 24 years until maturity and 
another on 30-year US Treasury Bills.  
 
We disagree that the cost of debt should be benchmarked to 
publicly traded US$ long maturity bonds, which signifies a new 
entrant genco in Singapore being able to finance itself through 
such means. It should be recognized that a new entrant genco in 
Singapore would need to be project financed or through bank 
debt. There is ample evidence of cost of debt from incumbent 
gencos, such as PacificLight Power and Tuaspring, being the most 
recently available sources of information. It is hence 
inappropriate to focus exclusively on published bond indices 
when incumbent gencos have historically paid a premium over 
bond yields. 
 
We believe there should be a premium added over the spreads 
paid by investment-grade borrowers in the bond market to 
reflect the new entrant genco’s riskiness and the new entrant 
cost of debt shall be revised to above the level that EMA has used 
in any of its post-2008 determinations as articulated in the 
attached report by First Economics. 
 

The methodology for calculating cost of debt 
is reasonable given that there is no perfectly 
analogous bond index of Singaporean utility 
bonds. 
 
As mentioned above, we have adopted a 
balanced approach with regard to the 
determination of cost of debt. 

Section 2.7 of the Financial Parameters Report (Equity Beta) 

13 YTL PowerSeraya 

Pte. Limited 

Please see section 3 of First Economics Report “EMA Vesting 
Contract WACC Review: Beta and Debt Premium” dated 20 Aug 
2018. 
 

The equity beta is derived from the unlevered 
betas of the peer panel companies, relevered 
based on the mean debt-to-total assets of the 
comparator panel. While we believe our 
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The equity beta should be set at 1.3 reflecting an estimated 
equity beta of 1.1 based on the comparator companies excluding 
SSE plc. and an uplift of 0.2 to reflect that historically the use of 
comparator companies has under-estimated the equity beta by 
an average of about 0.2.  As mentioned in a previous response: 
we do not find sufficient evidence to support a beta as high as 
1.3, but have raised the equity beta to 1.0 in recognition on the 
lack of long term contracts in Singapore and the resulting 
conclusions that we would expect generation returns in 
Singapore to correlate more closely with general economic 
returns.  
 
The 0.2 uplift recommended by First Economics is based on the 
assumption that the risk and returns of a new build are 
significantly higher than those of existing resources, but we do 
not find sufficient market evidence to support and properly 
quantify this claim. To the extent such evidence is available, we 
are happy to review it and incorporate into our determination if 
warranted. 
 

approach to determining the beta of equity to 
be appropriate and a commonly used 
approach in regulatory determination, we 
would expect generation returns in Singapore 
to correlate more closely with general 
economic returns than they may in other 
markets. For this reason, the equity beta has 
been adjusted to 1.00. 
 
We do not find sufficient evidence to 
substantiate a beta higher than 1.00 at 
present. The uplift proposed by First 
Economics is not substantiated based on 
market data. While merchant generators in 
Singapore have faced suboptimal economic 
conditions in the past several years, this 
would not necessarily imply an uplift in equity 
beta from a fundamental perspective (the 
opposite may be true). While higher volatility 
generally implies a higher beta, low returns 
do not imply higher volatility.  14 Sembcorp Cogen Pte 

Ltd 

As per the previous review, given the expectation that the 
returns for generation companies in Singapore would be closely 
correlated with general economic returns, the equity beta has to 
be adjusted to 1.0. 
 

15 Keppel Energy Pte 
Ltd 

The beta approximated for a theoretical new generation entrant 
is 0.95, which is lower than the previous value of 1.0. Given that 
the EMA has consistently adjusted the equity beta to 1.0 for past 
determinations based on the expectation that the return for 
Generation Licensees in Singapore would be closely correlated 
with general economic returns, the same approach should also 
be adopted in this review. 
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16 Tuas Power 
Generation Pte. Ltd. 

In addition to the proposed adjustment made to the equity beta 
by excluding SSE from the comparator set, we are of the view 
that an uplift is required to better reflect the heightened risk 
which is undertaken by a new market entrant (and the Gencos) 
in the current challenging operating environment of the 
Singapore’s merchant market with its supply overcapacity, 
surplus contracted gas in the next 3-5 years. 
 
This is further evidenced by Hyflux seeking court protection from 
creditors to reorganise its businesses and liabilities. 
 
 As such, we propose for the equity beta to be increased to 1.3 
(details are substantiated in section 3 of First Economics report). 
 

17 PacificLight Power 
Pte Ltd 

Taking into consideration the worsening of Singapore’s 
electricity market as exemplified by the recent Hyflux case and 
huge loss suffered by most gencos in the last 2 years, a beta of 
1.3 (1.1 plus 0.2 uplift) is justified for the 2019/20 Vesting review. 
 

18 Senoko Energy Pte 
Ltd. 

Furthermore, it is important to note that the two remaining 
comparators are primarily entities whose power stations are 
already in operation, while the new entrant genco is a riskier 
investment due to the construction risk involved. These 
comparator companies also have long-term contracts with 
customers which give them certainty of revenue where the new 
entrant genco in Singapore is expected to be exposed to 
merchant market risk. 
 
Consequently, the equity beta would easily be justified to be 
revised to more than 1.3. Recent developments surrounding 
Tuaspring Pte Ltd should serve as a reminder that the level of risk 
in Singapore’s generation market (largely merchant market) 
almost certainly outstrips the risks that equity investors typically 
face in the wider Singapore economy. 
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Technical Parameters 
S/No. Respondent Industry’s Comment PA’s Response 

Section 2.1 of the Technical Parameters Report (Existing Generators) 

1 Senoko Energy 

Pte Ltd. 

Clarification on reason for omission of Keppel Merlimau Cogen’s 
GRF 1 and 2 from the list. 
 

Keppel Merlimau Cogen’s GRF1 and GRF2 are not 
F-class CCGTs.  
 

Section 2.3 of the Technical Parameters Report (Capacity per Generating Unit) 

2 PacificLight 

Power Pte Ltd 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is noted that the Jacobs review uses a gas turbine from 
Mitsubishi with a Gross and Net output of 528.2 and 516.2MW. 
 
The machine is referenced as M701F4.  However, the output 
quoted is more consistent with the output from the machine 
M701F (2017). We would not consider it appropriate to include 
M701F (2017) as one of the reference plant for the following 
reasons: 
 

1)  It is very new breed, incorporating Mitsubishi’s G-class 
and J-class technologies. It does not meet the criteria of 
F-class CCGT meeting at least 25% of system demand in 
Singapore. Besides, it is not widely adopted with only a 
few of the machines having started commercial 
operation. 

2)  Its huge capacity relative to the Singapore’s grid size  
 
We would therefore propose that the M701F4 continues to be 
used as the reference model for Mitsubishi, consistent with the 
previous vesting review. 
 
In addition, we would highlight that the proposed outputs for the 
Frame 9FB, GT26 and SGT5-4000F are not consistent with those 

The reference model used is Mitsubishi M701F, 
which is the latest gas turbine model. Mitsubishi is 
the current market leader for large gas turbine.1  
 
Gas turbines are progressively upgraded and do 
incorporate design advances from more advanced 
classes while still being within the original class – 
in this case F-class. 
 
The Mitsubishi M701F is a current F-class offering 
available commercially and is not so new that a 
new entrant would not select it. It is listed on the 
Mitsubishi Heavy Industries’ website and included 
in the current GTW Handbook. 
 

                                                           
1 https://www.powermag.com/mhps-tops-ge-siemens-in-gas-turbine-market/?printmode=1 

https://www.powermag.com/mhps-tops-ge-siemens-in-gas-turbine-market/?printmode=1
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S/No. Respondent Industry’s Comment PA’s Response 

 

 

 

 

 

 

 

 

in GTPro 27.0. Please find below the proposed outputs that we 
would recommend to be used. These figures have also been 
verified by WSP in the attached report. 
 

Configuration Gross 
MW 

Net 
MW 

Frame 9FB 411.31 401.36 

M701F4 456.63 446.01 

GT26 459.60 446.37 

SGT5-4000F 439.13 429.23 

Average 441.67 430.76 
 

3 Senoko Energy 

Pte Ltd. 

It is observed that the Jacobs review uses a gas turbine from 
Mitsubishi with a Gross and Net output of 528.2 and 516.2MW 
respectively. 
 
The machine is labelled as M701F4, which is not consistent with 
the information available. The designation for those outputs is 
understood to be the newer M701F (latest) gas turbine model. 
Furthermore, it is considered that it is not appropriate to use the 
M701F (latest) gas turbine model in this analysis because there 
are only a few units of this configuration in commercial 
operation. 
 
It is proposed that the M701F4 be used in this analysis and this 
would be consistent with previous reviews. We request that this 
table and all related tables be updated. 
 

4 YTL 

PowerSeraya 

Pte. Limited 

It is observed that the Jacobs review uses a gas turbine from 
Mitsubishi with a Gross and Net output of 528.2MW and 
516.2MW. 
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S/No. Respondent Industry’s Comment PA’s Response 

The machine is numbered as M701F4, this is not consistent with 
information available. The designation for those outputs is 
understood to be M701F (latest). 
 
Furthermore, it is considered that it is not appropriate to use the 
M701F (latest) configuration in this analysis because there are 
only a few units of this designation in commercial operation. 
 
It is proposed that the M701F4 be used in this analysis and this 
would be consistent with previous reviews. 
 
We request that this table and all related tables be updated. 
 

5 Tuas Power 

Generation Pte. 

Ltd. 

It is observed that the Jacobs review uses a gas turbine from 
Mitsubishi (M701F4) with a Gross and Net output of 528.2MW 
and 516.2MW. 
 
This is inconsistent with the information available from our OEM, 
Mitsubishi Heavy Industries (“MHI”) and our consultant, WSP 
Consultancy Pte. Ltd (“WSP”), engaged for this review. 
 
The generation capacity (clean-as-new at Reference Conditions, 
including gas compression impacts) for M701F4 is estimated by 
WSP to be 456.6MW (gross) and 446.1MW (net).  
 

6 Senoko Energy 

Pte Ltd. 

Degradation curve provided in the report is only for 23 years, 
whereas expected life is 25 years. 
 
Degradation impact at the end of life (last 2 years) is not 
considered. 
 
Heat rate recovery of 0.8% and capacity recovery of 1.5% are 
assumed as uniform, which is just a theoretical estimate.  

We note the feedback and will extend the 

degradation curve to 25 years.  

 

The recoverable heat rate and capacity are not 

assumed as uniform and merely a theoretical 

estimate. Section 2.3 of our report discusses how 

we model plant degradation – splitting 
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S/No. Respondent Industry’s Comment PA’s Response 

 
In-actual recovery would be lesser, as typically, OEM uses the 
combustion components for more than one cycle and 
refurbishes at times. 
 

recoverable and non-recoverable.  Non-

recoverable degradation is remediated at 

overhaul, and the use of refurbished parts is usual 

practice and has been considered in our 

assessment. 

 

7 Senoko Energy 

Pte Ltd. 

Difference of minimum and maximum RH in Singapore is about 
30%. Refer the below link. 
 
https://data.gov.sg/dataset/relative-humidity-annual-mean 
 
A 30% change in RH has impact of around 0.1% on heat rate 
(refer MHI curve below). So, it is suggested that an extra impact 
of 0.1% should be considered due to humidity variation. 
 

 
 

The reference conditions are based on the average 
operating condition.  Only a deviation from 
linearity of the performance variation will have an 
impact on annual performance relative to the 
average.  There is no material impact arising from 
a 30% change in relative humidity. 

https://data.gov.sg/dataset/relative-humidity-annual-mean
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S/No. Respondent Industry’s Comment PA’s Response 

Section 2.5 of the Technical Parameters Report (Net Capacity) 

8 PacificLight 

Power Pte Ltd 

 

 

 

 

 

 

 

 

Based on the above comments (for section 2.3) with respect to 
gross and net output at reference conditions, we would note that 
the output at site conditions would accordingly need to be 
amended to the following: 
 

PARAMETER/FACTOR MW 

Gross capacity (clean-as-new, 
reference conditions) 

441.7 

Less parasitics = net capacity at Ref 
Conditions (clean-as-new)  

10.1 

Less allowance for gas compression    0 

Adjust for 32ºC maximum 
registered capacity (-1.48%) 

-6.65 

Adjust for average degradation (-
3.06%)  

-13.7 

Net capacity  411.2 
 

No change is required based on the reference 
model Mitsubishi M701F, which is the latest F-
class gas turbine model offered by Mitsubishi. 

Section 2.6 of the Technical Parameters Report (Heat Rate) 

9 PacificLight 

Power Pte Ltd 

The proposed heat rates specified are not consistent with our 
understanding of the current heat rate specifications for a clean-
as new plant at reference conditions which are shown below. 
The figures shown below have been independently verified by 
WSP, details of which can be found in the attached report. 
 
We would request that the EMA review the heat rates quoted in 
the Jacobs report. 
 

 

No change is required based on the reference 
model Mitsubishi M701F, which is the latest F-
class gas turbine model offered by Mitsubishi. 
 
The heat rates provided yield similar results in 
GTPro, therefore no adjustment to the heat rates 
is required.  
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 Net LHV 

GJ/MWh 

Net HHV 

GJ/MWh 

Frame 

9F.05 

6.238  6.90

2 

M701F4 6.225 6.88

8 

GT 26 6.199 6.86

0 

SGT5-

4000F 

6.157 6.81

3 

Average 6.205 6.86

6 

 

Adjusting for overall part load factor (+5.8%), average 
degradation (+1.9%) and starts gas usage (+0.1%), the adjusted 
heat rate should be 7,017 Btu/kWh. 
 

10 Senoko Energy 

Pte Ltd. 

It is observed that the configuration and heat rate for the Frame 
9F.05 and GT26 are not consistent to our current understanding. 
 
Please correct the report as below (only net LHV given for clarity) 
and update the heat rate of M701F4 accordingly: 
 

Configuration PA REPORT Requested 

correction 

Net LHV 

GJ/MWh 

Net LHV 

GJ/MWh 

Frame 9F.05 6.211 6.222  

GT 26 6.063 6.211  
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11 YTL 

PowerSeraya 

Pte. Limited 

 

 

 

 

 

 

It is observed that the configuration and heat rate for the Frame 
9F.05 and GT26 are not consistent our current understanding. 
 
Please correct the report as below (only net LHV given for 
clarity): 
 

Configuration PA REPORT Requested 

correction 

Net LHV 

GJ/MWh 

Net LHV 

GJ/MWh 

Frame 9F.05 6.211 6.22

2  

GT 26 6.063 6.21

1  
 

12 Senoko Energy 

Pte Ltd. 

Heat rate correction curve for MHI-701F is wrong, as heat rate 
cannot go up when temperature drops. Refer below correction 
curve (blue line) below for 701F provided by MHI. 
 

The gas turbine correction curves are not relevant 
to the calculation. The relevant corrections are 
those of the overall CCGT unit not just the GT.  The 
GTMaster was used to model the variations. 
 
With higher ambient temperatures, the gas 
turbine performance deteriorates, but additional 
heat is captured in the Heat Recovery Steam 
Generator (i.e. the boiler) for the steam turbine.  
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Also, correction curves used by PA for other GTs are flat and 
average is 100%, which effectively negates the impact of 
temperature on heat rate. 
 

13 Senoko Energy 

Pte Ltd. 

Part load heat rate of GT26 is 2% better than all the others (GE, 
Siemens, MHI). PA to clarify basis for this better part-load heat 
rate.  
 
A much better part load heat rate assumption, which is an outlier 
is skewing the average. 
 
Based on data available with Senoko, GT26 part load heat rate is 
similar to GE/Siemens/MHI. 
 

The GT26 has two combustion stages with an 
intervening turbine stage.  Please refer to the 
example in the link: 
https://www.ansaldoenergia.com/PublishingImag
es/Services/OEM%20Platform/GT%2026/GT26%2
0LOW%20PART%20LOAD.pdf   
 
The method adopted is to average the four main 
CCGT OEM’s units for all parameters.  It is not 
appropriate to exclude one CCGT OEM unit from 
one of the parameter assessments. 
 

https://www.ansaldoenergia.com/PublishingImages/Services/OEM%20Platform/GT%2026/GT26%20LOW%20PART%20LOAD.pdf
https://www.ansaldoenergia.com/PublishingImages/Services/OEM%20Platform/GT%2026/GT26%20LOW%20PART%20LOAD.pdf
https://www.ansaldoenergia.com/PublishingImages/Services/OEM%20Platform/GT%2026/GT26%20LOW%20PART%20LOAD.pdf
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Section 3.1 of the Technical Parameters Report (Capital Cost) 

14 Sembcorp 

Cogen Pte Ltd 

In the report, Jacobs has stated that although it has considered 
the latest version of the GTW Handbook but does not believe the 
indicative prices in the handbook reflect the current market in 
Asia.   
 
The methodology adopted in the determination of the Capital 
Cost for a new entrant CCGT plant should be based one that is 
verifiable and supported by concrete evidence.  We would like 
Jacobs to provide evidence supporting its belief and adjustment 
to its default value.  Otherwise, the use of a publicly available 
rates i.e. Gas Turbine World Handbook would be more objective. 
 
The consultant should consider requesting from OEMs for an EPC 
price indication for constructing such a green field CCGT plant in 
Singapore as an additional data point in this exercise. 
 

The indicative prices from the GTW Handbook 
should be utilised only as a counter check because 
it is not geographically specific and not directly 
relevant for Singapore. This is consistent with the 
methodology used in previous reviews. 
Furthermore, it is noted that the current GTW 
Handbook (published January 2018) likely has an 
information base-date some months prior to 
publication, and the information would likely be 
outdated by the time of the issuance of the Final 
Report.    
 
Market soundings and information from other 
projects are considered more relevant and up-to-
date information. We have been involved in 
relevant projects recently and have been exposed 
to the relevant pricings to form an opinion.   
 

15 PacificLight 

Power Pte Ltd 

We note that in Jacobs’ opinion the latest version of the 2018 
Gas Turbine World Handbook does not reflect current market 
prices in Asia. Jacobs have therefore elected to use a lower 
figure. In the absence of a more appropriate and industry-
accepted alternative benchmark, we recommend that reference 
should continue to be made using the values from the Gas 
Turbine World Handbook.  
 

16 YTL 

PowerSeraya 

Pte. Limited 

We note in the report that, Jacobs has considered the latest 
version of Gas Turbine World Handbook, published in 2018 but 
does not believe the indicative prices in the handbook reflect the 
current market in Asia. 
 
We request further details on how this judgement was made and 
the evidence to support the conclusion. 
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We note that the recent price trend in the Gas Turbine World 
Handbook has not exhibited any significant price decline.  
 

17 Tuas Power 

Generation Pte. 

Ltd. 

In the report, Jacobs has considered the latest version of Gas 
Turbine World Handbook, published in 2018 but does not believe 
the indicative prices in the handbook reflect the current market 
in Asia. Jacobs assesses that the current EPC cost of a standard 
single unit F class CCGT unit for a South East Asian location has 
reduced to $500 USD/kW basis based on net ISO output. Jacobs 
has also adjusted the PEACE output “Specialised Equipment” 
values to 88% of its default value to reflect current anticipated 
market conditions. 
 
Based on the formulae given in the Gas Turbine Handbook 2014-
2015 and 2018 handbooks, the indicative CCGT prices for an 
assumed 400MW plant are calculated as below: 
 

 

It shows an upward trend in the CCGT cost, which is consistent 
with the global price trend of steel, being a key material in the 
CCGT unit. The steel prices have increased by 2 times from the 
2017-2018 review as provided in WSP report Figure 2-1 attached. 
 
In addition, a recent concluded feasibility study by WSP in a 
Southeast Asia country, indicated that actual quotations from 
potential EPC contractors were in the range of US$540/kW for a 
single “F” class CCGT unit. In the Singapore context, the US$/kW 
would be higher. 

Year
Indicative Price

 (USD/kW)

2014-2015 693

2018 732
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As such, we propose that Jacobs removes the downward revision 
of the PEACE output on the “Specialised Equipment”. 

 
18 Senoko Energy 

Pte Ltd. 

F-class CCGT with “mechanical draft evaporation cooling tower 
and gas-only fuel” used by Jacobs in its modelling works may not 
be applicable in context of Singapore, as among other things it is 
critical for the plant to generate on diesel firing from a system 
security point of view. 

The gas-only evaporative cooled unit is a generic 
unit used only to benchmark the price.  Based on 
the benchmarked price, additions are made for 
specific elements that are appropriate for the 
Vesting Contract price calculation such as once 
through cooling, dual fuel, etc.  The costs of the 
extra features are included in the calculation. 
 

19 Senoko Energy 

Pte Ltd. 

Capital costs for F class cannot simply be derived referenced to 
H-class CCGT as they are not linearly related. Jacobs should 
clarify the basis of choosing H-class as reference rather than F-
class. 
 
Start-up duration, maintenance duration and cost are 
significantly different for H-class. 

The capital cost was not scaled from a H-class 
CCGT.  The F-class capital cost was determined 
based on our understanding of current offerings of 
H-class CCGT in South-East Asia but we have not 
applied a simple scaling. We took into account the 
F versus H price relativities from other references 
(such as the relative costs in GTW) to cross-check 
our assessment. 
 

20 Senoko Energy 

Pte Ltd. 

The basis of $500 USD/kW for EPC cost is not clear as referenced 
to on the Thermoflow, which the cost should be around 600 
USD/kW. 
 
PA should provide the details of how this cost is rationalized.  
 
As per appendix C, fuel gas heater is used for all the CCGT, 
however, it is not clear whether the cost has been incorporated 
as part of specialized package. A separate cost item for fuel gas 
heater, if any, would be helpful.  
 
Based on Thermoflow, cost of one (1) fuel gas heater is around 
0.5 USD million. 

The USD500/kW was applied to the generic 
“vanilla” Asian F-class CCGT only to determine the 
adjustment for the specialised equipment cost 
within Thermoflow.  The specific unit for the 
Vesting Contract price calculations (including dual 
fuel, etc) is then modelled.  The resultant costs as 
shown in the report is significantly above 
USD500/kW. 
 
The fuel gas heating is incorporated into the GTPro 
model and then into the PEACE estimates. 
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21 Senoko Energy 

Pte Ltd. 

Jacobs quoted a statement from Siemens as a reference for 
justification of a reduced market price of large gas turbines. 
Contextualizing to Singapore’s current electricity market 
conditions of moderate demand growth, coupled with over-
commitment to gas supplies and over-supply of CCGTs capacity, 
the perceived reduced price for large gas turbines on the global 
market does not bear much relevance as the “theoretical new 
entrant” would not reap the benefits of a new plant at lower 
Capex. 
 
For “I Specialized Equipment”, the cost to a new entrant CCGT 
should be balanced between the current prices of large gas 
turbines and average cost of the existing fleet of CCGTs on 
system (accounting for inflation), with weighing of current prices 
reduced to reflect reduced relevance to Singapore’s context. 

 

The new entrant would reap the benefit of the 
current reduced market prices.  Whether or not 
there is a likely new entrant in the next few years, 
as well as the performance and historical costs of 
the current plants, are not relevant to the 
assessment. 
 
 

22 Senoko Energy 

Pte Ltd. 

Reference to Singapore Department of Statistics website, the 
cost of labour is higher than what have been tabulated in Table 
15. 
 
(http://www.tablebuilder.singstat.gov.sg/publicfacing/createDa

taTable.action?refId=14400) 

 

The labour values in Table 15 are meant to present 
the labour cost trend rather than absolute values.   
 
The values are not used in the calculations. 

23 YTL 

PowerSeraya 

Pte. Limited 

We understand that in calculating the estimated capital cost for 
major equipment that discussions were held with OEMs 
regarding pricing estimates.  
 
We request confirmation on which OEMs were approached and 
what replies were received.  
 

We have been involved in relevant projects 
recently and have been exposed to the relevant 
pricings to form an opinion.   
 

http://www.tablebuilder.singstat.gov.sg/publicfacing/createDataTable.action?refId=14400
http://www.tablebuilder.singstat.gov.sg/publicfacing/createDataTable.action?refId=14400
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24 YTL 

PowerSeraya 

Pte. Limited 

We understand that in calculating the estimated capital cost for 
major equipment scale factors were applied to the PEACE (Plant 
Engineering And Cost Estimator) outputs to bring them into line 
with market cost.  
 
We request details on the scaling factors that were applied to the 
PEACE outputs (factors and adjustments further to the declared 
88% applied to “Specialised Equipment”).  

By reference to the “Cost Multipliers” tab on a 
PEACE output, the factors applied were (relative to 
the PEACE defaults): 

 Labour rate 1.215 (unchanged) 

 Specialised Equipment 1.0512 (87.6% of the 
default value of 1.2) 

 Other equipment 1.15 (unchanged) 

 Commodity 1.1 (unchanged) 

 Contractor’s soft cost percentages 
(unchanged) 

 

Section 3.2 of the Technical Parameters Report (Initial Capital Cost) 

25 Sembcorp 

Cogen Pte Ltd 

We would like to request the consultant to provide a breakdown 
of the items that has been included under “additional security 
measures”. 
 
In 2015, Ministry of Home Affairs (MHA) has introduced the 
Critical Infrastructure Programme (CIP).  A power plant in 
Singapore is classified as a CAT 1 Critical Infrastructure (CI).  CAT 
1 CI is required to: 
 

(a) Undertake the Security-By-Design review process with 
the help of a security & blast consultant; 

(b) Conduct a comprehensive security review of the 
premises every ten years and implement necessary 
protective security measures to mitigate against 
identified threats; and  

(c) Arrange with EMA to gazette the entire premises of the 
CI as a Protected Place. 

A power generation licensee is required to review and 
implement preventive measures to ensure the integrity of 
essential service delivery at all times.  In addition, the Licensee is 

The items under the “additional security 
measures” were provided by one of the generation 
companies and it would not be appropriate to 
release the detailed breakdown. Instead, a 
summary of the items included are as follows: 

 Integrated Security Monitoring System 

 Access control, intrusion detection 

 CCTV 

 Alarms 

 Hydraulic crash barriers, gates and bollards 

 Upgraded perimeter fencing 

 Network upgrade, racks, UPS, etc  
 
Further information of any additional capital cost 
under the “additional security measures”, which 
are over and beyond the existing allowance, can be 
reviewed should such information be provided. 
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encouraged to implement shelter requirements to protect 
essential personnel during National Emergency. 
 
We would like to check if the consultant has taken into 
consideration the costs required to meet the requirement of a 
CAT 1 CI in this report.  If not, the consultant must include the 
relevant costs in the Capital Cost or Fixed Annual Running Cost. 
 
With the SingHealth information leak incident, the cyber security 
measures are expected to tighten further.  We would like to 
check if the consultant has already factor into the additional cost 
required against cyber security.  If not, the consultant must 
include the relevant costs in the Capital Cost or Fixed Annual 
Running Cost. 
 

26 PacificLight 

Power Pte Ltd 

It is noted that the Jacobs review uses data for their review of 
2015-2016 as the base and has not considered changes accepted 
in the 2015-2016 midterm review in addition to the 2017-2018 
vesting review.  
 
In particular, we would highlight the following: 
 
Specialized Equipment and Other Equipment 
WSP estimates that Specialized and Other Equipment costs are 
$5.85m higher as compared to the indicative costs cited by 
Jacobs. This is evidenced by the current world trend where steel 
prices have doubled over the past two years. This should be 
reflected in Jacobs’ report as the current draft actually shows 
that total costs for Specialized and Other Equipment have 
decreased by approximately 12%. 
 
 
 

The costs of the specialised equipment and other 
equipment, civil cost and additional security 
measures have already been escalated by the BCA 
Tender Price Index from the costs used in the 
2017-2018 review, in accordance with the Vesting 
Contract Procedures.  
 
We note the feedback on inlet filter and have 
adjusted the costs to take this into account.  
 
We note the feedback on additional civil costs and 
have adjusted the costs to take into account the 
extent of piling likely to be required on the 
reference plant site at TUAS View. 
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Civil cost  
Steel bar, cement and construction labor have increased based 
on data from the Building and Construction Authority. Data from 
the Singapore Department of Statistics also shows that unit costs 
for construction labor have increased by 5.5%. Based on these 
and with estimation from WSP, we recommend that Civil Costs 
should instead be increased to $35.86m. 
 
Additional security measures  
EMA/Jacobs is requested to clarify the 16% decrease in cost for 
‘additional security measures’ from the 2017-2018 review. Given 
that physical and cyber security measures are becoming ever 
more stringent we do not believe that a decrease in costs is 
warranted.  We recommend WSP’s proposal to increase costs to 
$2.97m.  
 
EPC cost for inlet filter adjustment 
In the 2015-2016 midterm review, EMA accepted and took into 
account Senoko’s feedback relating to air filter costs and revised 
the estimate to S$149k. We would recommend that Jacobs’ be 
consistent with their basis for calculation and instead adopt 
WSP’s proposed cost of S$154k which are aligned with the 2015-
2016 midterm comments. 
 
Adjustment for civil/foundations 
In the 2015-2016 midterm review, EMA/Jacobs accepted and 
included “additional civil costs, particularly the extent of piling 
likely to be required on the reference plant site (at TUAS View)”. 
Since the location of the reference plant has not changed, this 
was also included in subsequent reviews (2017-2018 Vesting 
review and 2017-2018 midterm review). However, we note that 
it has not been considered in this review. We would therefore 
request to include the additional adjustment cost for 
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civil/foundations of $5.33m as proposed by WSP given that the 
site profile has not changed. 
 
Based on the above considerations, a fair assessment by WSP 
shows that the EPC equivalent capital cost excl. connections 
should be $496.1 million as opposed to Jacob’s estimate of 
$463.4 million in Table 16 of its report. 
 

27 YTL 

PowerSeraya 

Pte. Limited 

It is observed that the Jacobs review uses Jacob’s review in 2015-
2016 as the base and has not considered changes accepted in 
2015-2016 midterm review and also the latest 2017-2018 
reviews. 
 
The following points have been noted: 
 
EPC cost for inlet filter adjustment 
In the 2015-2016 midterm review, Jacobs have accepted and 
taken into account Senoko’s provided feedback on air filters cost 
and revised it to S$149k. 
 
However, in this review, the value calculated for the inlet filter 
adjustment (spares) is S$86k - a reduction of more than 40% 
from the 2017-2018 midterm review. There is no supporting 
reasons for such a sharp decrease. It appears that the base 
number for the escalation of the inlet filter adjustment (spares) 
is taken from the 2015-2016 review and not the latest review, 
which is that of 2017-2018 midterm review.  
 
Adjustment for civil/foundations 
In the 2015-2016 midterm review, EMA/Jacobs accepted and 
included “additional civil costs, particularly the extent of piling 
likely to be required on the reference plant site (at TUAS View)”. 
Since the location of the reference plant has not changed, this 
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was also included in subsequent reviews (2017-2018 and 2017-
2018 midterm). However, this is not considered in this review 
and should be included given that the site profile has not 
changed. 
 
EMA/Jacobs is requested to ensure comments accepted from 
previous reviews are consistently applied and escalation factors 
for capital cost items are applied to the last review, i.e., 2017-
2018 midterm and not 2015-2016 or 2017-2018 numbers. 
 

28 Senoko Energy 

Pte Ltd. 

In relation to the ‘Specialised Equipment’ cost, it is noted that 
the global price trend of steel has increased approximately 2x 
from the 2017-2018 review and 1.5x from the 2017-2018 mid-
term review. The rising steel price would support an increase in 
the Specialised Equipment cost rather than a decrease as 
presented in Jacob’s report. 
 

The specialised equipment cost is not built up from 
steel costs etc.  An F-class GT weighs about 300 
tonnes and carbon steel costs around $4,500/t.  
There is only a million dollars or so of steel in a 
turbine whereas the turbine costs about USD60M.  
Evidently, there are exotic and other materials in a 
turbine but it is clear that it is not realistic to build 
up a market price for a GT or CCGT from raw 
materials. 
 

29 YTL 

PowerSeraya 

Pte. Limited 

In relation to the ‘Specialised Equipment’ cost, it is noted that 
the global price trend of steel has increased approximately 2x 
from the 2017-2018 review and 1.5x from the 2017-2018 mid-
term review. The rising steel price would support an increase in 
the Specialised Equipment cost rather than a decrease as 
presented in Jacob’s report. 
  

30 Senoko Energy 

Pte Ltd. 

In relation to civil costs, it is noted that costs of labour and 
construction materials have increased from the last review as per 
statistics extracted from Building Construction Authority and 
Singapore Department of Statistics. Correspondingly, the EPC 
cost, in particular the civil portion should reflect an increasing 
trend as opposed to a decrease as presented in Jacob’s report. 
 

The changes in civil costs reflect the change in the 
BCA Tender Price Index as shown in Fig 9 of the 
Technical Report, where the index rose from 2014 
to 2015 and 2016 but has since fallen and is now 
below the 2014 value. 
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31 YTL 

PowerSeraya 

Pte. Limited 

In relation to civil costs, it is noted that costs of labour and 
construction materials have increased from the last review as per 
statistics extracted from Building Construction Authority and 
Singapore Department of Statistics.  
 
Correspondingly, the EPC cost, in particular the civil portion 
should reflect an increasing trend as opposed to a decrease as 
presented in Jacob’s report.  
 

32 Senoko Energy 

Pte Ltd. 

It is noted that the cost attributed to “Additional security 
measures” is proposed to be reduced in this review while it has 
been revised upwards in the last 2 LRMC reviews. This is 
inconsistent for the fact that there is continued drive and 
emphasis on improving cyber security in view of more threats of 
cyber-attack. 
 

We note the feedback and have adjusted the fixed 
annual operating costs to include the annual costs 
of cyber security measures. 

33 YTL 

PowerSeraya 

Pte. Limited 

EMA/Jacobs is requested to clarify the 16% decrease in cost for 
‘additional security measures’ from the 2017-2018 review. 
Security measures are increasingly more stringent and costs have 
therefore increased. 
 

34 Tuas Power 

Generation Pte. 

Ltd. 

There is a 16% reduction in cost for ‘additional security 
measures’ from the 2017-2018 review. Given that greater 
emphasis is placed on security measures, we do not agree that it 
warrants a decrease in costs. 
 

35 Tuas Power 

Generation Pte. 

Ltd. 

The costs for Inlet filter adjustments (spares) and adjustment for 
civil/ foundation are provisions made previously based on 
comments accepted in previous reviews but have been omitted 
in the 2019-2020 review. We would like to request for these 
costs to be reinstated. 

We note the feedback and have adjusted the costs 
of inlet filter adjustment to take into account 
Senoko’s feedback relating to air filter costs.  
 
We note the feedback and have adjusted the 
additional civil costs to take into account the 
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extent of piling likely to be required on the 
reference plant site at TUAS View. 
 

36 Senoko Energy 

Pte Ltd. 

Utilizing GTPro/PEACE software (version 27), the model suggests 
that the Building and Structures (shared except turbine hall) cost 
is about 11.4 million SGD. Please refer attached worksheet. 
 
Reason is to be provided for the cost of Building and Structure 
that is lowered by 32% from Thermoflow suggested value. 
 

This depends on the setting of the “switches” 
within GTPro/PEACE.  Jacobs makes selections for 
buildings based on what is expected to be built in 
a Singapore context and sets the selection 
switches in GTPro/PEACE accordingly.  The Senoko 
spreadsheet does not reveal the options selected 
in GTPro.   
 
Comparing with the 2017-18 analysis by WSP PB, 
these look similar to Jacob’s with respect to this 
parameter (refer Table 16).  Jacob did not lower 
the value by 32% as WSP have suggested. 
 

37 Senoko Energy 

Pte Ltd. 

Cost of 86,000 SGD is much lower than actual cost of high quality 
filter sets (three stage), which should be around 0.6 SGD million. 
 

The cost allowance was based on the estimated 
cost over and above a standard inventory (which is 
already included in the spares allowance).  
 

38 Senoko Energy 

Pte Ltd. 

Gas compressor price should be provided as separate line item 
like previous review for comparison. 
 

The gas compressor is included within the 
GTPro/PEACE calculation rather than as an add-in 
with a separate calculation. 
 

39 Senoko Energy 

Pte Ltd. 

In the 2015-2016 midterm review, EMA/Jacobs accepted and 
included “additional civil costs, particularly the extent of piling 
likely to be required on the reference plant site (at TUAS View)”. 
Since the location of the reference plant has not changed, this 
was also included in subsequent reviews (2017-2018 and 2017-
2018 midterm). However, this is not considered in this review 
and should be included given that the site profile has not 
changed. 
 

We note the feedback and have adjusted the 
additional civil costs to take into account the 
extent of piling likely to be required on the 
reference plant site at TUAS View. 
 



32 
 

S/No. Respondent Industry’s Comment PA’s Response 

40 YTL 

PowerSeraya 

Pte. Limited 

Considering point 3 to 6 above modelling suggests that an 
increase in EPC equivalent capital cost excl. connections of 
approximately 7% is appropriate.  
 
Please refer to the attached WSP Report “VESTING CONTRACT 
2019-2020 REVIEW OF SELECTED TECHNICAL PARAMETERS” 
dated 22 Aug 2018 for more details. 
 

The WSP report refers to a feasibility study but 
there is no information on its details (when 
undertaken, timing, location, configuration, etc). 
There are many reasons that discussions with 
OEMs for particular studies might differ from the 
specific determination of the Vesting Contract 
price and the differences cannot be ascertained.  
The indicative prices from the GTW Handbook was 
utilised only as a counter check.   
 
The WSP report refers to IHS power plant cost 
indices which are not specific to either CCGT or 
Asia.     
 
There are numerous references in the trade 
literature discussing the significant overcapacity of 
large GT/CCGT delivery capability relative to the 
strong contraction in demand and the consequent 
difficulties and competitive environment that is 
being faced by the OEMs at the moment. 
 
A feasibility study that is looking for a future 
Financial Close date and in discussion with OEMs 
for this purpose would not necessarily (and 
unlikely to) factor in this immediate market 
condition and would tend to over-estimate the 
hypothetical immediate market plant. 
 
The vesting contract price review is based on the 
current market price for a hypothetical new 
entrant in the relevant timeframe, not one for 
financial close some time in the future. 
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41 Keppel Energy 

Pte Ltd 

Keppel disagrees with the following extract from section 5.1.2a 
of the Consultation Paper (i.e. the proposed method to assess 
EPC cost in 2020).  
 
EPC cost is driven by the global market supply and demand forces 
instead of Singapore’s demand conditions. It also seems 
inconsistent that the Consultant concluded zero escalation factor 
for EPC cost in section 5.1.2a while it assumes a reduced EPC cost 
for 2019 compared to 2017/2018 when Singapore has no 
indication for demand for large CCGT plant in 2019 either. 

 

The estimated increase in market prices for large 
CCGT did not occur and the prices have reduced.  
There have been several articles in the trade press 
discussing the market situation for large GT plants 
(and this is more pronounced especially in the 
50Hz market). 
 
The proposed indexation for the mid-term review 
would be undertaken only approximately 12 
months from now when there is no current 
indication of major changes in the GT market 
supply/demand position. Indices have been 
proposed for the non-specialised plant aspects to 
account for the local market conditions. 
 

Section 3.3 of the Technical Parameters Report (Through-life capital costs) 

42 Senoko Energy 

Pte Ltd. 

Scope consider under this line item is not complete i.e. only DCS 
and GT rotor were included.  
 
It should be clarified whether GT rotor cost includes bladed or 
unbladed rotor. If unbladed, then cost of one full set of 
compressor blades should also be included. 
 
In addition, Senoko believes that the following should also be 
included: 
 
Reinvestment Cost per GT  

 US$ million 

CVC1 0.6 

CVC2 3.5 

The scope of a half-life refit depends on the 
owner’s expected life and the timing of the refit.  
The 25-year life assumption is relatively short 
compared to the actual operational life. A larger 
refit would likely occur at the 20-25th year for 30-
40-year life plant, rather than at the 15th year for a 
25-year life plant. 
 
The assumption is for an unbladed rotor and this is 
already a conservative assumption at the 15th year 
for a 25-year life plant.  We do not believe that a 
new rotor plus a set of blades is the likely or 
expected outcome for this scenario.  OEMs are 
moving towards inspection options for rotors 
rather than expecting replacement. It is not 
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TVC 1.3 

Heat shields 2.4 

Burners 3.7 

Compressor blades 8.5 

Generator rotor rewind 2.0 

Stator rewind 3.0 

ST nozzle block 0.4 

ST LP last stage blades 0.8 

Turbine control system 0.5 

Generator Excitation 

system 

0.5 

GT startup system 0.5 

Total per GT 27.7 

 
There would also be additional mid-term capital expenditure on 
Microprocessor-Based Systems Obsolescence such as: 
 

 Vibration monitoring system 

 Fire protection system/panel/instruments 

 Water treatment control system 

 Chemistry analyzers 

 Digital Relays 

expected that blades would be seized into the 
rotor requiring replacement at the 15th year.   
 
The “reinvestment cost” list submitted is not 
considered to be expected or typical for a unit at 
the 15th year for a 25-year life plant.  The items 
listed are more akin to a refit seeking a longer life, 
upgraded performance, or are contingencies 
rather than typical or expected scope items.  For 
example, generator rewind would not be an 
expected outcome within a 25-year life plant.   It is 
not considered appropriate to add for these items. 
 
Most of the controls/PLC2 etc type equipment 
were assumed to be replaced within our allowance 
for DCS3 replacement. 

                                                           
2 Programmable Logic Controller  
3 Distributed Control System   
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 CEMS 

 UPS/Battery 
 
Note that these computer-based system does not last for the 
whole plant life but rather would typically be replaced/upgraded 
during mid-life. 
 

43 Keppel Energy 

Pte Ltd 

Time within project for Distributed Control System 
Based on our operating experience, the time within project for 
Distributed Control System is much shorter than 15 years. We 
believe 8- 10 years is more reasonable due to the following 
factors: 
 

 It is an industry common practice for an EPC contractor 
to select a proven product that has met the contractual 
and warranty obligations instead of a new product for 
installation in a new built. For the product to be proven, 
it has to be in the market for a while.  

 By the time the contractor hands over, the product 
would have exhausted close to quarter or half-life after 
taking into consideration the years it has been in the 
market as well as the time taken for selection, 
installation, and commissioning.  

 
Besides, based on our operating experience, contractor have 
proposed system upgrade due obsoleted electronic parts and 
reduce/discontinue support on software after 10 years of 
commercial operation. 
 
See Table 17 in the Technical Parameter paper. 
 

 

We are not aware of owners doing a DCS 
replacement at such a short timescale.  Owners 
tend to stretch controls replacements out as long 
as possible and we are aware of several systems 
still operating over 20 years. 15 years is a common 
assumption that is considered the standard. 
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Section 3.6 of the Technical Parameters Report (Owner's costs after financial closure) 

44 Senoko Energy 

Pte Ltd. 

Based from experience of Senoko’s sponsors with multiple F-
class facilities of various OEMs, the Initial Spares cost SGD 10.21 
million shown in Table 19 appears to be on the low side.   
 
Senoko believes that the cost of the spares should be about: 
 

 Operational plant spares for planned routine 
consumption (SGD 10 million per Unit) 

 Strategic spares, combining long lead time critical spares 
and insurance/risk spares (SGD 5 million per Unit).   

 
Total cost is SGD 30 million for the two units.   
 
Please note these values do not include LTSA buffer stock which 
is assumed provided and maintained under title by the OEM. 
 

This is a function of the LTSA scope, guarantees 
and warranties, insurance cover, the risk appetite 
of the sponsors and the financiers under project 
finance and the number of units in the fleet or in a 
pooled arrangement, which particularly applies to 
strategic spares which are shared among a 
significant fleet. 
 
The 2% allowance has been consistently used and 
there is insufficient justification to change the 
methodology. 

45 Senoko Energy 

Pte Ltd. 

Beside fuel cost for start-up through commissioning, reliability 
testing, performance testing, back-up fuel changeover testing, 
the owner is also liable for EOH fees from the GT OEM during the 
pre-COD period. Given other consumables (i.e. purchased 
electricity, water, etc.) and pre-COD recruitment training 
employment expenses, start-up costs are reasonable expected 
to include (based on Senoko’s sponsors’ fleet experience): 
 

 Fuel:                             > SGD 5 M 

 EOH Fees:                           SGD 0.944 M 

 Other Consumables:           SGD 1.0 M 
 
Pre-COD O&M Spending:     SGD 4.43 M 

 

The allowance has already included these factors 
and the associated costs. It is noted that some 
saleable electricity is also produced in this phase. 
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Section 4.1 of the Technical Parameters Report (Fixed Annual Running Cost) 

46 PacificLight 

Power Pte Ltd 

The fixed annual operating costs do not appear to include the 
annual costs of implementing cyber security measures that were 
previously included in the 2017-2018 vesting review. Please 
include as a separate line item.  
 

We note the feedback and have adjusted the fixed 
annual operating costs to include the annual costs 
of cyber security measures. 

47 Senoko Energy 

Pte Ltd. 

The fixed annual operating cost does not appear to include the 
annual costs to cover cyber security measures that were 
allocated in the 2017-2018 review in response to feedback in 
2016. 
 

48 YTL 

PowerSeraya 

Pte. Limited 

The fixed annual operating cost does not appear to include the 
annual costs to cover cyber security measures that were 
allocated in the 2017-2018 review in response to feedback in 
2016. Given the recent SingHealth data theft incident which took 
place in June- July 2018, demand for and subsequently costs of 
cyber security measures would be expected to increase. 
 

49 Keppel Energy 

Pte Ltd 

Additional Security Measures  
We disagree that the cost of additional security measures is less 
than previous years due addition cyber threat detection and 
protection capabilities required on the plant under the new 
regulation on Security by design as well as the new Cybersecurity 
Act. Other than capital cost, Gencos would encounter additional 
recurring cost for system maintenance, monitoring and auditing. 
 

50 PacificLight 

Power Pte Ltd 

The property tax calculation is not consistent with IRAS property 
tax assessment methodology and the previous 2017-2018 
vesting review. Two components, namely ‘cost of repairs and 
maintenance’ and ‘cost of insurance’ as detailed in IRAS’s 
Investor’s Guide to Property Tax issued on 2 September 2014 
under the Contractor’s Test method have not been considered in 

We note the feedback and have adjusted the 
computation of the property tax to be consistent 
with the IRAS property tax assessment 
methodology. 
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the current computation. In addition, Jacobs used 5% instead of 
6% for net return. 
 
Based on the Contractor’s Test Method in IRAS Investor’s Guide 
to Property Tax, the correct calculation of property tax would be 
as follows:  
 

A Value of Land $29.2 million 

B 

Value of Building & 

Improvement $238.6 million 

C 

Effective Capital 

Value (ECV) $267.8 million 

    

 

  

d=6% x 

c 

Net return of 6% pa 

on ECV $16.07 million 

    

 

  

  Add 

 

  

  

Cost of repairs & 

maintenance: 

 

  

e=2% x 

b 

2% on value of 

improvements $4.77 million 

 

Cost of insurance: 
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f=0.3% 

x b 

0.3% on value of 

improvements $0.72 million 

        

g=d+e+f   $21.56 million 

    

 

  

h=10% 

x i 

Add property tax at 

10% of AV $2.40 million 

    

 

  

i=g/90% Annual Value (AV) $23.95 million 

    

 

  

  

Property Tax 

Payable  $2.40 million 

        

 

This is the method IRAS uses to impute the property tax for a 
genco. 
 
We request that the vesting calculation be updated to reflect the 
actual property tax costs incurred by a genco. 
 

51 Senoko Energy 

Pte Ltd. 

The property tax calculation does not appear to be consistent 
with IRAS property tax assessment methodology and the 
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previous 2017-2018 review. Two components, namely ‘cost of 
repairs and maintenance’ and ‘cost of insurance’ as detailed in 
IRAS’s Investor’s Guide to Property Tax issued on 2 September 
2014 under the Contractor’s Test method have not been 
considered in the current computation. 
 
We request EMA to update the computation of the property tax 
component to reflect the costs incurred by gencos. 

 
52 YTL 

PowerSeraya 

Pte. Limited 

The property tax calculation does not appear to be consistent 
with IRAS property tax assessment methodology and the 
previous 2017-2018 review. Two components, namely ‘cost of 
repairs and maintenance’ and ‘cost of insurance’ as detailed in 
IRAS’s Investor’s Guide to Property Tax issued on 2 September 
2014 under the Contractor’s Test method have not been 
considered in the current computation. 
 
We request EMA to update the computation of the property tax 
component to reflect the costs incurred by gencos. 
 

53 Tuas Power 

Generation Pte. 

Ltd. 

 

The property tax appears to be understated. 
 
The property tax calculation does not appear to be consistent 
with IRAS property tax assessment methodology and the 
previous 2017-2018 review. Two components, namely ‘cost of 
repairs and maintenance’ and ‘cost of insurance’ as detailed in 
IRAS’s Investor’s Guide to Property Tax issued on 2 September 
2014 under the Contractor’s Test method have not been 
considered in the current computation. 
 
We request the computation of the property tax component to 
be updated to reflect the costs incurred by Gencos. 
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54 YTL 

PowerSeraya 

Pte. Limited 

The EMA Licence fee (fixed) figure is too low. EMA/Jacobs is 
requested to update the figure with the correct higher figure. 

We note the feedback and have incorporated the 
latest licence fees. 

55 YTL 

PowerSeraya 

Pte. Limited 

The EMA Licence fee (variable) figure is too low. EMA/Jacobs is 
requested to update the figure with the correct higher figure. 

We note the feedback and have incorporated the 
latest licence fees. 

56 Keppel Energy 

Pte Ltd 

The consultant assumed distillate cost of USD592.33/t 
(USD79.51/bbl) for its report based on the average of daily rates 
for Gasoil (10ppm) from January 2018 through March 2018.  
 
We wish to inform that 10ppm diesel cost has increased 
substantially since April 2018 and such price increased seems 
highly sustainable due to the IMO sulphur limit regulation that 
causes ships to switch to distillate. EMA and its Consultant 
should update the distillate cost assumption with the latest 
prices.  
 
Referring to point 4 above, cyber threat detection solutions need 
regular maintenance, monitoring and auditing which should be 
included in the annual operating cost. 
. 

We note the feedback and have updated the 
distillate cost assumption. 

Section 4.2 of the Technical Parameters Report (Variable Non-Fuel Cost) 

57 PacificLight 

Power Pte Ltd 

To be consistent with the previous review, the cost of the 
balance of plant, chemicals, and consumables should be derived 
by applying an escalation factor equal to the MAS core index to 
the cost of $0.557/MWh in the 2017-2018 review. 
 

We note the feedback and have escalated the cost 
of the balance of plant, chemicals and 
consumables by the MAS core inflation index from 
the cost used in the 2017-2018 review. 
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58 Senoko Energy 

Pte Ltd. 

EMA/Jacobs is requested to clarify the 10% decrease in ‘balance 
of plant, chemicals, consumables’ from the 2017-2018 review. 
The CPI and MAS core inflation in year 2016 (year which 2017-
2018 review was undertaken) have marginally decreased (-0.1 
point) and increased (+2 points) respectively and does not 
explain the 10% decrease. 
 

 

59 YTL 

PowerSeraya 

Pte. Limited 

A 10% decrease in ‘balance of plant, chemicals, consumables’ 
from the 2017-2018 review is proposed.  
 
To be consistent with the previous review, the cost of the 
‘balance of plant, chemicals, consumables’ should be derived by 
applying an escalation factor equal to the MAS core index to the 
cost of $0.557/MWh in the 2017-2018 review. 
 

60 PacificLight 

Power Pte Ltd 

We note that the current report does not mention the costs 
associated with the issuance of a Standby Letter of Credit (SBLC), 
which is part of a gencos’ recurring costs in fulfilment of its 
requirements under a GSA. We believe that this cost should be 
included in the vesting price given that any new genco would 
need to purchase LNG to meet its fuel needs. The costs of 
securing an SBLC is typically slightly lower than the costs of debt 
financing and could be around 50bps to 75bps below debt 
premium.  However, even if the SBLC cost is assumed at around 
2%, we estimate the SBLC cost for a 400MW genco would be 
around $3.6m per annum. 
 

There are various options, some of which does not 
entail a cost, available to a new entrant to fulfill its 
credit requirements under its Gas Supply 
Agreement (GSA), and Standby Letter of Credit 
(SBLC) is just one of the options available. As such, 
it is not reasonable to assume that a new entrant 
will incur the cost of an SBLC.  
 

61 Keppel Energy 

Pte Ltd 

There is 5% decrease from 2017/2018 review period to 
2019/2020 review period, which is mainly driven by 7% drop in 
LTSA fees (5.62 vs 6.0). Could EMA/Consultant elaborate more 
on the decrease in assumption especially on why LTSA is based 
on EUR2.04/MWh in this review compared to EUR2.27/MWh in 
the 2017/2018 review even though the Euro has strengthened 

PA worked from the previous values and does not 
believe there has been a significant change in the 
USD cost.  The difference is primarily due to 
exchange rate differences. 
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significantly against Singapore dollars (e.g. 1.53 in Jan 2016 
compared to 1.62 in Q1 2018). 

 
Section 4.3 of the Technical Parameters Report (Carbon Price) 

62 Senoko Energy 

Pte Ltd. 

For the case of carbon price, it is noted that EMA had advised 
Jacobs “that distillate be given no weighting as distillate is 
separately taxed”. This statement seems to be incoherent with 
the proposed greenhouse gas (GHG) emissions methodology as 
part of the Monitoring Plan to be submitted and verified by NEA. 
In the proposed GHG emissions methodology, GHG emissions 
from diesel consumed for purposes of electricity generation and 
auxiliary services are included as the total GHG emitted from the 
Genco. EMA to advise if the earlier statement or proposed GHG 
emissions methodology to be amended for consistency. 
 

We have confirmed that Facilities are required to 
report all GHG emissions (including non-taxable 
emissions) in the Monitoring Plan and Emissions 
Report, and that non-taxable emissions which 
includes emissions from diesel (distillate) 
combustion will not be taxed with respect to the 
Carbon Price. 
 

63 YTL 

PowerSeraya 

Pte. Limited 

The determination of the carbon tax for the Vesting Contract 
Price based on a theoretical new entrant using the most 
advanced F-class technologies, more advanced that what is 
deployed in Singapore, means that such carbon tax is lower than 
the carbon tax that would actually be incurred. This would mean 
that consumers subject to the Vesting Contract Price such as 
those buying electricity under regulated tariffs would be paying 
less for carbon tax than the carbon tax that their electricity 
consumption would cause to be incurred.  This would result in a 
distortion of the price signal that carbon tax is meant to send. To 
avoid such distortion, the determination of the carbon tax for the 
Vesting Contract Price should instead be based on the Average 
Operating Margin Grid Emission Factor which would better 
reflect the carbon tax incurred in supplying electricity. 

 
 

The Vesting Contract price is determined based on 
the hypothetical new entrant. As such, the carbon 
emissions are based on the performance of a 
hypothetical new entrant instead of existing 
CCGTs. 
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Section 5.2 and Appendix B of the Technical Parameters Report (Economic Life) 

64 PacificLight 

Power Pte Ltd 

It is noted that in Appendix B Jacobs detail that the LRMC of a 
newer unit would become lower than the SRMC of an incumbent 
unit after 38.7 years.  
 
It is further noted that the 2017-2018 review determined that 
the LRMC of a newer unit would become lower than the SRMC 
of an incumbent after 63 years. 
 
Given such a significant reduction in time for the LRMC of a 
newer unit to become lower than the SRMC of an incumbent it 
is expected that the ‘Economic lifetime of the plant identified in 
item 6’ should also reduce.  
 
EMA/Jacobs are requested to review the economic lifetime. 
 

The decrease in derived theoretical economic life 
does not necessitate a decrease in technical life.  
 
In any case, the derived theoretical economic life 
of the initial new entrant CCGT is significantly 
longer than the typical technical life for CCGTs in 
Singapore and the region.  
 
Based on this, it is assessed to be reasonable to set 
the economic life of the new entrant CCGT for the 
current review at 25 years.  

65 Senoko Energy 

Pte Ltd. 

It is observed that in Appendix B the Jacobs review describes that 
the LRMC of a newer unit would become lower than the SRMC 
of an incumbent after 38.7 years.  
 
It is further noted that the 2017-2018 review determined that 
the LRMC of a newer unit would become lower than the SRMC 
of an incumbent after 63 years. 
 
Given such a significant reduction in the time for the LRMC of a 
newer unit to become lower than the SRMC of an incumbent it 
is expected that the ‘Economic lifetime of the plant identified in 
item 6 of Table 30 should also reduce. It is considered that the 
need to more accurately reflect the current reality of reducing 
economic life of the plants in Singapore is more relevant than the 
perceived need for consistency. 
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EMA/Jacobs are requested to review the economic lifetime. 
 

66 YTL 

PowerSeraya 

Pte. Limited 

The economic lifetime of a plant is capped by the technical 
lifetime but can be shorter than the technical lifetime. 
 
If the owner forecasts that after a certain time that the plant will 
not be profitable for the remaining technical lifetime and can 
reduce losses by shutting down the plant instead of continuing 
with operations, then it would do so. 
 
The owner may also shut down a plant earlier than the end of 
technical lifetime not because of unprofitability but because 
building and operating a new plant would reduce costs, that is 
the old plant has become technically obsolete. The cost 
comparison would be between the LRMC of the new plant and 
the avoidable costs for the old plant, not SRMC. The use of SRMC 
instead of avoidable costs for the 2019-2020 review is wrong. 
Avoidable costs include not just SRMC but also other costs that 
can be avoided such as fixed running costs. The new plant also 
does not have to be an F-class plant. The Vesting Contract Price 
is determined based on the costs of a theoretical F-class plant 
but this does not mean that the comparison of the avoidable 
costs of that theoretical F-class plant has to be with the 
estimated LRMC of another newer F-class plant in the future for 
the purposes of estimating when technical obsolescence occurs. 
Technical obsolescence versus other non F-class plants could 
take place at an earlier date with such non F-class plants 
replacing the F-class plants to reduce costs. The consultant 
should also look at estimating technical obsolescence versus 
other non F-class plants and possibly other generating 
technologies, not just thermal plants. In the future, renewable 
energy paired with energy storage could possibly displace 
thermal plants. 

It is beyond the scope of the review to undertake 
market modelling and profitability assessments to 
observe the changes in capacity factor and 
contribution to fixed costs under different 
scenarios of supply over and under capacity etc.  
The method applied is a definitive rule that 
provides an upper limit for the economic life.   
 
The derived theoretical economic life of the initial 
new entrant CCGT, whether F-class or more 
advanced CCGT, is significantly longer than the 
typical technical life for CCGTs in Singapore and 
the region. 
 
When making the LRMC vs. SRMC comparison, we 
extended the technology range from the “E” class 
units to “F” class units to capture the technology 
progression from one class to the subsequent 
class.   
 
This is akin to being aware that at some stage H/J 
class units could displace the current F class fleet 
in Singapore, though despite that some of the F 
class units are now 22 years old we are uncertain 
whether investors would continue to adopt the F-
class in Singapore or switch to more advanced (e.g. 
H-class) CCGTs in future, as the latter have 
significantly larger unit size which results in higher 
reserve cost allocation in the wholesale market. 
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In determining the LRMC used for estimating technical 
obsolescence, a longer term projection of fuel costs should be 
used instead of Vesting fuel costs which is for too short a 
timeframe. 
 
Concerns about fuel procurement with take or pay risks also 
result in expectations that Economic Lifetime would be less than 
expected technical lifetime. Longer term fuel procurement is 
used to underpin operations as it is expected to result in lower 
fuel prices on average than relying on spot or short-term 
supplies, but it comes with take or pay requirements. Towards 
the end of the expected technical lifetime, there would be 
concerns about plant availability and therefore being able to 
meet take or pay requirements, so such longer term fuel 
procurement for reasons of prudency would end before the end 
of expected technical lifetime. Whether the plant would 
continue to operate after that through spot or short-term 
supplies is uncertain, so investors would match their investment 
horizon and expected Economic Lifetime to the end of such 
longer term fuel procurement. In Singapore, procurement of gas 
for CCPs has been for less than 25 years, closer to 20 years. 
 

The vesting contract calculations are made based 
on market conditions at the time rather than on a 
long-term market model.  The vesting contract 
price is set based on a hypothetical new entrant 
applying current parameters. 
 

Section 5.3 of the Technical Parameters Report (Plant Utilisation Factor) 

67 Sembcorp 

Cogen Pte Ltd 

We would like EMA to share the computation of the 63.42% 
average expected utilization factor. 
 

We are unable to provide the computation as the 
information requested is commercially sensitive. 
 
We have updated the plant load factor to 61.87% 
to take into account the actual performance of 
existing F-class CCGTs in operation over the period 
Jun 2017 to May 2018 and the additional supply 
from TuasOne and the embedded generation 

68 PacificLight 

Power Pte Ltd 

The plant load factor should take into consideration major new 
generators that are entering the market and the significant 
increases in renewables generation that is expected to occur.  
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For the 2019-2020 review: 

 120MW new capacity from TuasOne Waste-to-Energy 

 Significant ramp up of solar capacity. Dr Amy Khor, 
Senior Minister of Stage for the Environment and Water 
Resources, in her speech during the launch of 3M solar 
farm, reiterated green policies in her speech. They 
include increasing the adoption of solar power in the 
national system by 2020 to 350 megawatts-peak - about 
5 per cent of the country's projected peak electricity 
demand (as reported by the Straits Times on 27 June 
2018). This is 200 MWp increase over the current 
installed capacity. 

 Plant Load Factor calculated from period Apr 17 to Mar 
18 did not reflect the full impact of Embedded 
Generation. It only partially captured the impact of a 
total of 124MW of new Embedded Generation that went 
online starting Aug 17 as tabulated in the table below, 
but not a full year impact. If we annualize the EG impact 
for this 124MW, the plant load factor will be lower. 
Beyond said period, another unit with capacity of 47MW 
have entered commercial operation since Jun 2018, 
which has not been captured.  

 

 
Hence, PacificLight requests that the plant load factor be 
moderated to take into account these new capacities which are 
mostly on a “must-run” basis. 
 

facilities that are expected to come into operation 
in 2019 and 2020. The generation output from 
solar in 2019-2020 is expected to remain 
immaterial for the purpose of determining the 
plant load factor. 
 

Date Units 
Capacity 
(MW) 

15/8/2017 SRC_Cogen_Unit_01 37.5 

3/10/2017 SRC_Cogen_Unit_02 37.5 

3/10/2017 SRC_Cogen_Unit_03 2.0 

27/10/2017 ExxonMobil Asia Pacific Private Limited - GTG B 47.0 

  Total (Apr'17 to Mar'18) 124.0 

1/6/2018 ExxonMobil Asia Pacific Private Limited - GTG A 47.0 
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69 Senoko Energy 

Pte Ltd. 

With regards to the proposed load factor of 63.42% as advised 
by EMA, we request for more clarity and data to the quoted load 
factor for verification. 
 
The proposed load factor which is the actual historic capacity 
factor for the previous 12 months does not reflect the actual 
market conditions for 2019-2020 due to new generating 
entrant(s) to the market and significant increases in renewables 
generation.  
 
In 2019, there will be an addition of 120MW from TuasOne 
Waste-to-Energy plant and a significant contribution from the 
installed solar capacity by 2020 (expected to exceed 350MWp) 
from the current installed capacity of 149MWp.  
 
We request EMA to update the plant load factor to take into 
account the expected new generation, solar and embedded 
generation planting for the review.  
 
References:  
https://www.hyflux.com/highlights/tuasone-waste-to-energy-

plant/  

https://www.ema.gov.sg/statistics.aspx?sta_sid=20170711hc8

5chOLVvWp 

https://www.straitstimes.com/singapore/environment/solar-

power-capacity-soars-in-singapore 

70 YTL 

PowerSeraya 

Pte. Limited 

The use of historical actual performance of F-class CCGTs to set 
the Plant Load Factor is a poor proxy of the expected plant load 
factor of the units of the theoretical new entrant as the power 
generation landscape is rapidly changing. The Singapore 
government is encouraging the adoption of solar generation with 

https://www.hyflux.com/highlights/tuasone-waste-to-energy-plant/
https://www.hyflux.com/highlights/tuasone-waste-to-energy-plant/
https://www.ema.gov.sg/statistics.aspx?sta_sid=20170711hc85chOLVvWp
https://www.ema.gov.sg/statistics.aspx?sta_sid=20170711hc85chOLVvWp
https://www.straitstimes.com/singapore/environment/solar-power-capacity-soars-in-singapore
https://www.straitstimes.com/singapore/environment/solar-power-capacity-soars-in-singapore
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its SolarNova programme with the solar energy target of 
350MWp by 2020 with 220 MWp coming from HDB’s solar 
initiatives and programmes, and a larger target of 1 GWp of solar 
power beyond 2020. Combined with increased electricity 
generation from waste incineration such as through building of 
new incineration plants like TuasOne, energy efficiency 
programmes and initiatives which would be given even greater 
impetus by the impending implementation of carbon tax from 
2019, possible continued entry of embedded generation and a 
possible resumption in the decline of the manufacturing sector 
which has greater energy intensity as compared to other sectors,  
the electricity demand to be met by conventional power 
generation such as CCGTs could well decline in the future, 
putting downward pressure on the plant load factor. Electricity 
demand has already peaked and now is lower in advanced 
economies such as the UK (2005 peak), Japan (2008 peak) and 
Australia (2009 peak). 

 
Given the above, the plant load factor used for the 2017-2018 
review of 58.5% looks to be more reflective of future plant load 
factor of the units of the theoretical new entrant than the 63.4% 
(to be revised based on June 2017 to May 2018 data) in the 
consultation paper and it is proposed that the 58.5% plant load 
factor be retained for the 2019-2020 review. 
 
References:  
https://www.hdb.gov.sg/cs/infoweb/press-releases/hdbs-

latest-solarnova-tender-brings-solar-energy-to-over-2400 

https://www.ema.gov.sg/Solar_Photovoltaic_Systems.aspx 

http://www.e2singapore.gov.sg/ 
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https://www.hyflux.com/wp-

content/uploads/2015/09/TuasOne-WTE-Factsheet.pdf 

https://www.ema.gov.sg/cmsmedia/Licensees/Electricity_Licen

sing/Generation_companies/TuasOne%20Pte%20Ltd_Schedule

%20A.pdf 

http://www.asiaone.com/business/singapore-manufacturing-

may-show-way-future-economy 

https://www.gov.uk/government/statistics/energy-

consumption-in-the-uk 

https://eneken.ieej.or.jp/data/6154.pdf 

https://theconversation.com/why-is-electricity-consumption-

decreasing-in-australia-20998 

 

71 Keppel Energy 

Pte Ltd 

There is an increase of about 32.7MW or 8% (to 63.4%) on the 
assumed gross generation compare to previous Determination 
Paper. This seems high compared to electricity demand growth 
of 2% from 2017 to 2018.  
 
Besides, we also view that this is overly optimistic in face of the 
(i) current oversupply power supply market with a low demand 
growth and (ii) increased peak load shaving effect as more solar 
energy is expected to contribute to the grid during day time.  
 
As such, we suggest the EMA/Consultant to review this 
assumption again and account for the expected extent of load 
shaving due to higher solar energy contribution to make a 
realistic downward adjustment to the plant load factor.  
 

https://theconversation.com/why-is-electricity-consumption-decreasing-in-australia-20998
https://theconversation.com/why-is-electricity-consumption-decreasing-in-australia-20998
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S/No. Respondent Industry’s Comment PA’s Response 

For any change in plant load factor assumption, we wish to 
remind the Consultant to re-evaluate all other related 
assumptions like plant efficiency (including heat rate) as well as 
other downstream impact like estimated carbon tax. 
 

72 Tuas Power 

Generation Pte. 

Ltd. 

As stated in the draft report, the average historic capacity factor 
of the existing F-class plant for the previous 12 months leading 
up to the base month (March-18) is 63.42%. 
 
However, this has not taken into consideration the potential 
reduction in electricity generation due to commercial operation 
of 120MW TuasOne Waste-to-Energy plant in 2019 and the 
government facilitated adoption of solar power which is targeted 
to hit 350MWp by 2020, i.e. more than 100MWp solar power 
(based on linear interpolation) in 2019.  
 
 In addition, the load factor provided in the draft report has also 
not taken into consideration the full impact of 171MW 
embedded generations from ExxonMobil GA, GB and SRC G1, G2 
which completed commissioning in Jun-18, Oct-17, Aug-17 and 
Oct-17 respectively. 
 
Considering the above factors, it is proposed to reduce the 
utilization factor from 63.4% to 59%. 
 

Section 5.4 of the Technical Parameters Report (Potential index for use in mid-term review) 

73 YTL 

PowerSeraya 

Pte. Limited 

It is understood that the proposed methodology uses a weighted 
percentage breakdown of 2019-2020 cost components 
multiplied to the proposed indices to arrive at costs for items 7 
and 8.   
 

The proposed escalation factors are assessed to 
reasonably reflect the changes in the capital cost 
parameters for 2020. A similar approach has been 
adopted for non-fuel operating cost parameters 
using MAS Core Inflation. 
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S/No. Respondent Industry’s Comment PA’s Response 

The current methodology used is already largely based on index 
factors except for the EPC costs (Items I to VIII in Table 28 of PA’s 
Report), land cost and electrical connection costs which are 
computed from PEACE and actual published costs from the 
relevant agencies. Changing the methodology for derivation of 
all the parameters to indexation does not necessarily streamline 
the process by much and does not model the cost of the plant as 
accurately. 
 
EMA is requested to continue with the current methodology for 
the mid-term review which is a bottom-up approach rather than 
a wholesale indexation methodology.  

 

 
EMA will be applying the escalation factors to 
update the capital cost parameters for 2020. This 
will remove the need for a mid-term review in 
2019. 

  
 


