
 

 

 
 
 
The Regulatory Authority of Bermuda,                                                      4th June 2018 
Craig Appin House, 1st Floor BY E-mail 
8 Wesley Street 
Hamilton HM 11  

Attn. Mr. Nigel Burgess, Senior Manager Electricity Analysis & Planning 

Re:  Response to Feed-in Tariff Methodology 
Dear Sirs, 

We are pleased to submit the following response to your consultation document referenced 
above.  Rather than just submitting answers to your questions, we wish to comment on many of 
the items that you have included in your consultation document.  We also wish to comment 
briefly on the previous two consultations on the Feed in Tariff (FIT). 

The impact of the previous the EGD and GD on the FIT have been devastating to the renewable 
energy market in Bermuda.  Without belaboring this, Tables 1A and 1B show that the 
applications for new residential solar building permits filed with the Department of planning in 
the first quarter of 2018 are down 69.23 % compared to the same quarter in the peak year, 
2014. 

 

 

 

In our opinion, two of the main reasons for this dramatic drop in solar sales are because: 

A. The RAB failed to use the correct data in arriving at the EGD and GD and 
B. The RAB failed to listen to the contents of over 100 submissions from the public and 

time has now proved that many of these submissions were correct and the RAB were 
incorrect. 
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2014 12 6 8 26 8.7 2014 74.63 35.71 62 172.34 86.2
2015 8 3 3 14 4.7 2015 120.8 17.79 10.94 149.53 74.8
2016 4 4 4 12 4.0 2016 24.1 15.1 43.2 82.45 41.2

2017 5 1 3 9 3.0 2017 47.7 3.4 11.1 62.2 31.1

2018 5 0 3 8 2.7 2018 41.6 0.0 24.6 66.14 33.1
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As for the failure to use the correct data, we will not discuss this at length here because much of 
the discussion on this is contained in the Solar Energy Association’s (SEA) recent ex parte 
communication on the current consultation.  Please note that we did contribute to the SEA letter.  
However, moving forward, let us discuss the need for the use of the correct data in this and 
subsequent consultations on the FIT. 

STARTING POINT:  It would appear to us that the RAB is presenting many preconceived ideas 
about how the FIT should be structured without analyzing the data available.  As a result, you 
seem to be already jumping to conclusions that are not supported by the data available.  So, we 
recommend that in relation to your consultation item 45 (c) that you start assembling this 
extensive data as a matter of priority, so that you have a wealth of pertinent data available for 
the next round of public consultations when it comes time to formulate realistic conclusions from 
the data.  This data will be extremely helpful in both establishing the methodology and 
determining the true avoided costs and some of the economic benefits of distributed generation.  
But this is not the only reason that the RAB should start collecting this data, because we remind 
you that under section 52 of the Electricity Act (EA), you are obliged to collect this data to 
benchmark the performance of both the Transmission, Distribution and Retail Licensee (TDRL) 
and the Bulk Generation Licensee (BGL) 

Much of the pertinent data will have to come from the TDRL and BGL.  We assume that you are 
already receiving some of this data from them in the monthly fuel adjustment applications they 
are submitting to the RAB, but as you have not seen fit to publish these applications since you 
started processing them, we the public no longer have access to the BGL’s fuel cost history, 
generator efficiencies etc. that used to be in the applications that were published monthly when 
the Energy Commission was processing the applications. 

The RAB should also order the BGL and/or TDRL to start collating other data that they have on 
file but have not made public in the past.  Examples of this data that should be considered in 
calculating the avoided cost of generation and the rate of adoption of renewable energy that 
should be made available for the next round of this consultation include: 

A. The number of net meters installed per month or quarter going back at least five years 
and going forward, with separate listing for the residential and commercial sectors 

B. The quarterly kW DC total of new distributed generation capacity added for both 
residential and commercial distributed generators (DGs) 

C. The total monthly or quarterly GWHs of solar electricity purchased by the TDRL from 
distributed generators, listed by both the residential and commercial sectors, since the 
present FIT came into effect in June 2017. 

D. Data on how much the existing distributed generators are reducing peak daily demand, if 
this will be available from future smart meters. 

E. The monthly operating hours of each of the BGL’s least efficient generators, which are 
the gas turbines (GTs) and Old Power Station diesels (LFO Recips). 

F. The percentage of summer and winter peak demand provided by distributed generators 
as this information becomes available in the future with the deployment of smart meters. 

G. How the BGL’s peak monthly demand is affected by cloudy and sunny days, i.e. is the 
demand from air conditioning system reduced more on a cloudy day than the reduction 
in output from distributed generators? 

 
In future consultations of the avoided cost and economic benefits of distributed generators, this 
data should be available to owners of distributed generation equipment so that they can be 
satisfied they are being fairly compensated for their exported energy, as required by the EA.  
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We mentioned the ex parte communication from the SEA and just want to add a couple of up 
dates on the submission that they made.  The first is the T&D losses that BELCO included in 
their proposed avoided cost model in their letter of September 16th, 2016 to the Energy 
Commission.  Now that Ascendant Group have published their 2017 Annual Report, we note 
that BELCO’s losses seem to have become worse in 2017, while Cayman Utilities Company 
(CUC) is reporting much lower losses in 2017.  We have shown a comparison of the two 
companies relevant data in Table 2, for both 2016 and 2017. 
 

 
Table 2 

 
Given the significantly better loss percentage for CUC compared to BELCO in 2017, we suggest 
that the RAB is obliged under section 52 of the EA to investigate the reasons for this apparent 
poor performance by BELCO, which speaks to the aim of least cost electricity under the EA. 
 
We note your item 27 in section IV of the present consultation document.  Based on the 
contents of the SAE letter mentioned previously, it appears to us that your alleged thorough 
review did not involve looking at the fuel pricing and generator efficiencies alleged by BELCO.  
The fuel pricing was not what was in effect in September 2016 and was far lower than the 
current pricing at the time of BELCO’s second letter.  By the time you made your GD in 
February/March  this year, those fuel prices were hopelessly out of date and far too low.  Also, 
the generator efficiencies claimed by BELCO were substantially higher than what BELCO were 
reporting in their fuel adjustment application letters.  Indeed, even the Ricardo report, 
commissioned by the RAB, showed that the gas turbine efficiencies were substantially below 
what BELCO claimed and the RAB approved.  The result is that the current FIT does not fairly 
compensate distributed generators as required by the EA, and it is thus discriminatory, as 
prohibited by the EA. 
 
With regard to your item 36 (a) and its footnote 13, we believe that the RAB is misinterpreting 
the EA and trying to mislead the public.  The EA makes no mention of any consideration of the 
BGL’s fixed and no-fuel operating costs in determining the avoided costs to the TDRL from 
distributed generation.  The EA requires complete accounting separation between the TDRL 
and the BGL.  It also stipulates that the TDRL will purchase electricity from the BGL under a 
power purchase agreement (PPA) approved by the RAB.  We anticipate that the PPA will have 
a fixed cost component for every kWh purchased by the TDRL, plus a variable cost component 
for every kWh purchased, where the latter will reflect the market pricing of the relevant fuel 
types, consumption per GWH sold by generator type and possibly also lubricating oil.  For every 
kWh purchased from DGs, the TDRL will avoid the cost of one kWh purchased from the BGL.  
Therefore, the TDRL will avoid both the fixed cost component and the variable fuel cost 
component of the PPA with the BGL.  The BGL’s fixed cost component per kWh of the PPA 
should be based on their projection of the annual kWhs that it will sell to the TDRL.  Presumably 
this PPA will be updated every few years to reflect increases or decreases in annual kWh sales 

2107 2016 2107 2016

Net Generation (GWH) 654.3 650.3 Net Generation (GWH) 662.2 653.4

Sold Energy (GWH) 621.8 606.7 Sold Energy (GWH) 584.5 585.8

GWH Sold as % of Generated 95.03% 93.30% GWH Sold as % of Generated 88.27% 89.65%

Losses % 4.97% 6.70% Losses % 11.73% 10.35%

CUC in Cayman BELCO in Bermuda
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to the TDRL.  These annual sales could go down as a result of energy efficiency and the use of 
renewable energy.  They also could go up as a result of EV charging and significant new 
building developments coming on line including the new airport terminal and at least two new 
hotel projects. 
 
We therefore fail to see how the RAB does not think this fixed cost component of the PPA 
between the BGL and the TDRL should not be included in the avoided cost calculation of DG.  
Indeed that raises the concern of when will the PPA between the BGL and the TDRL be 
approved by the RAB, because this should not hold up the introduction of the next FIT for 
renewable energy generation by DGs. 
 
In our opinion, the avoided fuel and lubricants component of the FIT should be based on those 
costs for the marginal generation capacity that is avoided by DG.  This will be the GTs for much 
of the summer, the Old Power Station LFO Diesels for the marginal months and possibly the 
East Power Station HFO recips for the lowest winter months.  Once the new North Power 
Station and  the BELCO Battery Energy Storage System (BESS) are commissioned and the 
OPS is decommissioned, the fuel avoided cost should be re-evaluated because the use of GTs 
for marginal generation capacity may increase unless offset by DG and BESS. 
 
We believe your item 37 (a) is misleading and ill-informed.  In our opinion, DG from residential 
and commercial solar installations are unlikely to result in any increase in network costs to the 
TDRL for several years.  In fact, the wider adoption of distributed solar (DS) may delay the need 
to upgrade these T&D systems.  However, utility scale solar developments may require T&D 
upgrades, but they have nothing to do with this present consultation and your document should 
make this differentiation. 
 
We object to the wording of your item 37 (b) because this is far more likely to be a consideration 
for single large utility scale solar projects or wind farms than the DGs that are the subject of this 
consultation.  The RAB need to study the facts and data from DG and not scaremonger based 
on utility size generation issues that are not part of this consultation.  For distributed solar, a 
single cloud affecting the performance of a DG in St. George’s is not likely to have any effect on 
the output of approximately 300 DGs located in the other eight parishes, so there will be minimal 
impact on the BGL and TDRL systems.  However this is not the case for the proposed solar 
farm at the Airport finger, where a single cloud could change its output by 4 or 5 MW in less 
than a minute.  But again the solar farm is not part of this consultation, so it should not be used 
by the RAB as an example of what may happen with DGs. 
 
Furthermore, since 2017, new solar inverters used in DG all have to conform to the California 
Public Utilities Commission (CPUC) Rule 21 for grid interconnection. These new regulations 
require these inverters to stay on line during periods of under or over voltage and during periods 
of under or over frequency, within certain limits.  The result is that new solar inverters with Rule 
21 compliance help to stabilize the grid whereas older inverters would trip off at far less 
deviation in voltage and frequency.  BELCO’s proposed BESS will also help with this grid 
stabilization, but from the central facility rather from DGs spread all over the island. 
 
We object to the wording of your item 37 (c) and (d), where the latter is printed as (a), because 
according to the Ricardo report commissioned by the RAB to study BELCO’s generation assets: 
 

 LFO recips D3, D8 and D10 are all due for retirement in 2019 due to age (22.5 MW) 
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 LFO gas turbine GT4 is due for retirement in 2019 due to age (11 MW) 
 LFO recip D14 is for emergency use only and is not designed for continuous service 

and is due for retirement in 2020 anyway 
 HFO recips E1, E2, E3 and E4 are all due for retirement in 2019 due to age (75.2 MW) 

 
That is a total of 75.2 MW of continuous generation capacity due to be retired in 2019, but 
BELCO’s plan for the North Power Station only include 57.6 MW of new continuous generation 
capacity.  That is a shortfall of 17.6 MW of continuous duty capacity that will be available from 
2019 or 2020. 
 
The remaining gas turbines GT5, GT6, GT7 and GT8 all have considerable remaining life and a 
total available capacity of 24.5 MW. 
 
Given the above overall reduction of 17.6 MW, the new hotel and airport developments and the 
potential increase in EV charging it would take perhaps a combined 25 to 30 MW of distributed 
solar, energy conservation, energy efficiency and the airport solar farm before Bermuda gets on 
par with the total generation capacity it has had for the past several years.  At the present rate 
of solar adoption, which has slowed substantially as a result of the RAB’s FIT, it will take many 
years before any of BELCO’s generation assets become stranded and in all likelihood GT5 (11 
MW) will be retired long before that happens. 
 
With further regard to item 37 (d), we have made a detailed previous response about how 
distributed solar is ideally suited to reduce the use of gas turbines by the BGL to meet summer 
peak demand.  In that response we pointed out how inefficient those GTs are and how 
expensive they are to run in terms of dollars of fuel consumed per kWh generated.  Additionally 
these GTs produce the most CO2 per kWh generated of all of the BGLs generation assets.  Our 
position on this is supported by data included in the SEAs ex parte communication, and the 
Ricardo Report.  As such, the use of these gas turbines increases the annual electricity costs for 
all BELCO customers over what would be if all electricity production here was by reciprocating 
HFO and LFO units.  Given that the goal of least cost of electricity is mandated in the EA, we 
therefore fail to see why the RAB is not encouraging the wider adoption of solar energy rather 
than discouraging it by an unrealistically low FIT. 
 
As such, based on real data, we suggest that Bermuda should set a target of at least 30 MW of 
solar capacity by 2025 in order to reduce or eliminate the use of these gas turbines by the BGL, 
which in turn will reduce the annual BELCO bills for all customers. 
 
RESPONSES TO YOUR CONSULTATION QUESTIONS 
 

1. Do you agree that the reduction in fuel costs and other variable operating costs of 

generation should be considered in estimating the avoided costs of generation?  Yes and 

the fixed cost portion of the PPA between the BGL and TDRL should also be included. 

2. Do you agree that the reduction in further generation capacity requirement should be 

considered in estimating the avoided costs of generation?  Yes 

3. Do you agree that the reduction in network losses should be considered in estimating the 

avoided costs of generation?  As per above, we believe that the RAB is obliged under 

section 52 of the EA to account for why BELCO has such high system losses compared 
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to CUC in Cayman, so that we the solar users and installers can help to identify what 

losses should be included in the FIT. 

4. Do you agree that the estimate of other net economic benefits from distributed 

generation should be based on the difference between the benefits and costs that 

distributed generation imposes on the system?  Until the use of the BGL’s gas turbines 

are essentially eliminated by a combination of distributed solar, BESS, energy efficiency 

and energy conservation, we see little or no costs and many economic benefits in the 

wider adoption of distributed solar. 

5. Do you agree that the overall system costs imposed by distributed generation (i.e. 

increase in (i) network costs, (ii) cost of system balancing and (ii) cost of economic 

stranding of existing generation or network assets) should be used in estimating the 

economic costs from distributed generation?  No, these costs that you allude to, will not 

be incurred until distributed solar capacity reaches at least 30 MW.  Presumably there 

will be at least a few future FIT consultations before we reach that level of adoption.  Our 

national energy priority should be the elimination of these inefficient and costly to 

operate gas turbines with the wide use of solar energy, energy efficiency and energy 

conservation.  

6. Do you consider that changes in thermal plant efficiency should be considered when 

deriving the appropriate FIT for distributed generation?  The RAB seems to be implying 

that thermal plant efficiency will decrease with the wider adoption of renewable energy.  

The overwhelming data does not support your view on this and your priority should be to 

reduce the use of the gas turbines for lower electricity costs for all BELCO customers. 

7. Do you agree that the magnitude of (i) reduction in costs associated with meeting 

environmental standards and (ii) increased economic activity should be consistent with 

the relevant government policy? Yes 

8. Do you agree that the FIT should vary for different distributed generation technologies?  
Yes because climatic data shows that wind energy will be most productive in the winter 
when the avoided fuel cost is mostly comprised of less expensive HFO Recip use, 
whereas Solar energy has well established data which shows its output is highest in 
summer.  Therefore solar will do a far better job of reducing the use of inefficient gas 
turbines which are the BGL’s most expensive to run per kWh produced.  The avoided 
fuel cost for each technology should thus be weighted in accordance with that 
technology’s monthly output and the cost of the fuel avoided by generator type 
applicable to each month. We also believe that the FIT should vary by system size as 
done in most other jurisdictions, partially to compensate for the lower cost per kW of 
larger systems. 

9. Do you think that any additional categories of benefits and costs should be included in 

the assessment of the FIT?  As per our discussion on your item 36 above, we strongly 

believe that the fixed cost component of the PPA between the BGL and the TDRL 

should be included in the FIT.  Other cost components discussed in the SEA’s ex parte 

submission should also be considered. 
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10. Do you agree with the approach outlined above for the conversion of avoided costs and 

wider economic benefits into a FIT?  That is only a start. The economic benefit of 

displacing the use of gas turbines with solar and other renewables and other 

considerations should also be included. 

11. Do you agree that it would be appropriate to revise the FIT periodically so that all 

distributed generators are provided with the same level of the FIT, and if so, how 

frequently should the tariff be revised?  We agree that the FIT for new solar customers 

should be revised periodically, perhaps every three years.  The new FIT should be 

based on average fuel costs encountered by the BGL in the two years prior to the new 

FIT with an extrapolation for the first year based on the most recent 12 month’s trend.  

However, if a peak or minimum price of fuel occurs in the two year period that is more 

than 25% above or below the two year average, then the two year period should be 

extended back in time up to another 12 months to lessen the effect of a short term peak 

or valley.  However, the EA stipulates that the FIT should remain fixed for the lifetime of 

the system, so existing solar customers should not be subject to the FIT for new 

customers, unless the EA is modified to allow changes during the systems lifetime. 

 

Please contact myself should you require any further information on our answers, comments 
and recommendations.   

Yours Sincerely, 

 

C. E. Nash, P. Eng. 
Engineering Manager 

CEN/nec 

Cc Nick Duffy  

     SEA 









From: Kim Martins
To: Jozelle Escolastica CPA,CA; Monique Lister; Aaron Smith
Subject: RESPONSE RE: FEED-IN TARIFFS - FW: Our Solar Systems
Date: Monday, May 28, 2018 8:23:28 AM
Attachments: Belco Bill - May 2018.pdf

 
 
From: Carl Shechtman [mailto:cshechtman@gmail.com] 
Sent: Sunday, May 27, 2018 9:14 PM
To: L. Nigel Burgess CEng <NBurgess@RAB.bm>; info <info@RAB.bm>
Subject: Re: Our Solar Systems
 
Dear Mr. Burgess and Regulatory Authority,
 
In reference to the ongoing RA consultation on feed in tariffs, I would like to make an another
submission to the Regulatory Authority in addition to the original one below I submitted back in
June, 2017, after the Authority changed the playing field on those of us who had made substantial
financial investments in our solar systems . I am submitting my latest Belco bill ( see enclosed
attachment at bottom of e-mail) under the new rules as an example of how these new rules are not
only grossly unfair and favor Belco but in fact allow Belco to make a profit off of the financial
investment I and others with solar have made in our solar systems.
 
In the Belco bill below I have included below from May, 2018 I was delivered (DEL) by Belco 164kWh
at a charge of $0.1575 per kWh or $25.83, a  fuel adjustment charge of $0.1150 per kWh or $18.86,
a RA fee of $0.78 plus a facilities charge of $39.95 for a total charge to me of $85.42. Belco received
(REC) from me 1,129kWh for which I was credited by them $0.1736 per kWh or $195.99 for a total
credit on my bill of $110.57 for the month. 
 
To put this in perspective, I sent back to Belco 965kWh more than I received from them, or very
close to SEVEN TIMES MORE kWh than they sent to me!  What is Belco doing with these extra 965
kWh that I sent to them or in other words that I generated for them at no expense to them?  Belco is
selling these kWh that I sent to them to other customers at their profit!  They are able to sell my first
250kWh at $0.1575 per kWh or $39.38, the next 450 kWh at $.2400 per kWh or $108.00 and the
remaining 429kWh at $.3362 per kWh for $144.23 for a total of $291.61, nearly a hundred dollars
more than the $195.99 they compensated me for it!  Since every Belco customer is also charged a
fuel adjustment charge which is supposed to compensate Belco for their cost of fuel needed to
generate the electricity , they must also be collecting a fuel charge on top of what they are receiving
for reselling the electricity I generated for them.  In the old net metering arrangement we were fairly
reimbursed for this fuel adjustment charge that Belco was charging customers to which they were
selling the electricity we generated for them. In the present scenario, because we are no longer
compensated, I assume Belco is still charging this fuel adjustment fee to customers and pocketing it,
once again profiting off the financial investment of solar producers such as myself who send power
back to Belco that they resell.  For the 965kWh I sent back to Belco last month at the fuel
adjustment rate of $0.1025 per kWh this would amount to an additional $110.98 in
Belco's pockets they are making from my investment! 

mailto:kmartins@RAB.bm
mailto:JEscolastica@RAB.bm
mailto:mlister@rab.bm
mailto:ASmith@RAB.bm



DATE OF BILL May 15 2018


2068367


2068367180601-00022576-000229057


BERMUDA ELECTRIC LIGHT COMPANY
P.O.BOX HM 1026, HAMILTON HM DX


MRS GAIL C SHECHTMAN
P O BOX HM 2791
HAMILTON  HM LX


ACCOUNT NUMBER


OUTSTANDING BALANCE


THIS MONTH TOTAL


GROSS TOTAL


DISCOUNT DATE


DISCOUNT VALUE


NET AMOUNT DUE


$115.19
$110.57
$225.76


Jun 01 2018
$3.29


$229.05


Failure to receive or loss of bill does not constitute a valid claim for discounts.


When making a payment please return this portion of the bill.


 CR


 CR


 CR


 CR


 CR


Payments made after date of bill are not included on this bill.


BILL DUE DATE Jun 14 2018


BERMUDA ELECTRIC LIGHT COMPANY
P.O.BOX HM 1026, HAMILTON HM DX
www.belco.bm
Customer Enquiries:
Phone: (441) 299 2800
E-mail: info@belco.bm


Consumption Comparisons


CURRENT MONTH


PREVIOUS MONTH


SAME MONTH LAST YEAR


164


164


162


32


29


27


5.13


5.66


6.00


KWH DAYS KWH/DAY


Electricity Usage
METER NUMBER CURRENT MONTH


CONSUMPTION
PREVIOUS METER READING CURRENT METER READING
DATE READING DATE READING


REGISTER


87914430 Apr 13 18 18760 May 15 18 18924 164DEL  
87914430 Apr 13 18 45999 May 15 18 47128 1,129REC  


SERVICE ADDRESS: HYNDSITE, 1 ABRI LANE , PEMBROKE HM 02


FACILITIES CHARGE $39.95


    Calculation of Charges / Credits


DELIVERED TO CUSTOMER (DEL):


   FIRST 250 KWHS $25.83 $0.1575 per kWh


   FUEL ADJUSTMENT* $18.86 $0.1150 per kWh
       *INCLUDES GOVERNMENT TAXES ON FUEL OF $8.97


$0.00


   REGULATORY AUTHORITY FEE                $0.78 $0.00475 per kWh


$45.47


RECEIVED FROM CUSTOMER (REC):


 1129 KWHS -$0.1736 per kWh $195.99 CR


$195.99 CR


TOTAL CHARGES / CREDITS $110.57 CR


     Charges / Credits


PREVIOUS BALANCE
PAYMENT RECEIVED
DISCOUNT GIVEN


$111.90
$0.00
$3.29


 CR


 CR


OUTSTANDING BALANCE $115.19 CR


CHARGES/CREDITS $110.57 CR


GROSS TOTAL
DISCOUNT DATE
DISCOUNT VALUE


NET AMOUNT DUE


$225.76
Jun 01 2018


$3.29


$229.05


 CR


 CR


 CR


DATE OF BILL


ACCOUNT NUMBER
RATE CLASS


May 15 2018


2068367
NET METERING


BILL DUE DATE Jun 14 2018


Please do not pay this bill. Your authorized Direct Debit or recurring MasterCard payment will be processed automatically in 7 days.


IMPORTANT PAYMENT NOTICE:
Payments made via ATM or Online Banking take 2 (two) working days to reach your BELCO account. Please check your discount date
carefully to avoid losing your discount.







 
In the November 10th 2017 Royal Gazette a spokesman for the RA is quoted as saying " one of the
Authority's most important roles is to look after the best interests of the consumer".  I would like to
hear from the RA how this new arrangement with Belco's  solar customers as I have explained above
is in the best interests of me, the consumer. I am sending back to Belco nearly seven times more
electricity than they are sending me and they end up profiting from this more than I am!  I am paying
Belco a Facilities Charge each month which compensates them for the use of their equipment which
makes possible them sending me power and me sending them back power.  We are actually
assisting Belco by providing power to them and their customers with no investment on
their part. They have no other expenses for me to provide them with power that costs them
nothing to produce. It is my investment in my solar array that makes this possible and clearly Belco
should not be profiting from this arrangement and from my investment. This is not how I would
describe the RA looking after the best interests of the consumer. In fact, it looks as if the RA is clearly
looking after the best interests of Belco, who are getting electricity from me and others with solar
and selling it at a significant profit from what they paid for it.
 

Recently, Belco announced their operating earnings surged 36 per cent last year as the power utility
benefited from an increase in tariff rates for electricity from June last year. The company earned $24.3
million, according to figures released by its parent company Ascendant Group Ltd.  Ascendant said its
board had decided to increase the quarterly dividend by about 50 per cent to 11.25 cents per share,
raising the annual yield for shareholders to 5.3 per cent at it's closing price of $8.50 on the Bermuda
Stock Exchange. How much did people with solar arrays such as myself contribute to Belco's
performance and how much of this performance is off the back of our financial investment and not
Belco's?  Collecting a Fuel Adjustment fee from customers for electricity that that did not have any fuel
costs associated with producing it and the profit made from power sent to them by solar users would
certainly contribute to these type of profits!

I have made significant investments aimed at making both a reduction in my use of
fossil fuels and preserving our fragile global environment and in reducing my
expenses in full retirement. You can see from my bill that we are not big consumers of
electricity and have made those investments in our home such as solar hot water,
efficient lighting and appliances, etc.to reduce this expense in retirement. When I
made the original investment in my solar system around five years ago it was with the
understanding that the first two hundred residential solar arrays installed on the island
would have a net metering arrangement that even Belco was agreeable to at that
time. In fact, they were unopposed to it even when the RA decided to change that
agreement to the present arrangement with solar customers. The inequity of this new
arrangement is blatantly evident and I would like to hear from the RA as to how they
see Belco's ability under this arrangement to buy electricity from me at a discounted
price and resell it at a profit as being in the best interest of the consumer. I did not
invest tens of thousands of dollars in a solar system to benefit Belco and it's
shareholders and have them profit from my investment. This is clearly not in the best
interests of the consumer which the RA is touting as one of their most important roles
and I would like to hear from them how they can possibly justify that it is. I look
forward to hearing from you.

Sincerely yours,

http://etc.to/


Carl Shechtman

 
 Jun 29, 2017 at 11:49 AM, Renewables <Renewables@rab.bm> wrote:

Good Day Carl,

The general determination process has not yet concluded so I am unable to comment fully on this
matter.  The Regulatory Authority will be issuing a second round consultation soon, which includes
a response to the first round consultation submissions by the public and further explanation of the
reasoning for the general determination decision. There will also be an opportunity for you and
the public to provide comments on that round of consultation.

 

Regarding the facilities charge on your bill, what you state should not be the case. If so, I would
recommend that you contact BELCO for clarity on that double charge. If they are not able to
resolve, please issue an official complaint with the Authority and we will investigate further.

 

Regards,

 

Nigel Burgess

 
 
From: Carl Shechtman [mailto:cshechtman@gmail.com] 
Sent: Saturday, June 10, 2017 1:51 PM
To: L. Nigel Burgess CEng <NBurgess@RAB.bm>
Subject: Fwd: Our Solar Systems
 
Dear Mr. Burgess,
 
As a senior citizen who made a significant financial investment five years ago in solar as a means
to reduce our expenses in retirement as well as make a contribution to a cleaner environment by
the reduction of emissions,  I must express my extreme disappointment in the recent order of the
Regulatory Authority.
 
I would like to voice my support along with the many included in the links below for the scheme
proposed by Belco itself in a submission to the Authority on September 16, 2016. It is difficult to
understand how the Authority has arrived at it's recent order which ignores Belco's own
submission as well as the financial impact on many of us, including a significant amount of
retirees, who decided to invest in this technology to reduce retirement costs and make a
contribution to the environment.  It is totally unfair and inequitable that Belco will now have the
ability to resell power generated and fed to their grid by homeowners who have made a

mailto:Renewables@rab.bm
mailto:cshechtman@gmail.com
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considerable personal investment to generate this power for their own profit. In many places that
would amount to stealing or theft!  I should also point out that I have been paying Belco a facilities
charge every month of $ 39.95 not once but TWICE, once to receive electricity from them and
once for them to receive electricity from me - talk about getting you coming and going! That is an
electricity expense of nearly $ 80.00 every month before I even turn a lamp on!
 
I hope the Authority will take a more sober look at the ethics and impact of this order on those of
us who took the leap of faith and have literally had the playing field changed on them. I look
forward to hearing from you and would appreciate an explanation of the rationale you have used
in making this decision.
 
Best regards,
 
Carl
 

Letter to RA re Solar Tariff - Regulatory Authority of Bermuda

In response to the Consultation on the Regulatory Authority ...

Kim Martins
Operations & Accounts Administration Manager

1st Floor, Craig Appin House
8 Wesley Street, Hamilton, HM 11
Tel Main: +1(441) 405-6000
Tel Direct: +1(441) 474-6030
Fax: +1(441) 474-6048
Email: kmartins@RAB.bm
Web: www.rab.bm

The information in this Internet e-mail and any attachment is confidential and may be legally privileged. It is for the
intended addressee(s) only. Access by any other person is not authorized. The unauthorized use, disclosure or
copying of this email, any attachment or any information contained therein, is prohibited. If you are not the
intended recipient, please delete this Internet e-mail and its attachment(s) from your computer system and notify
the sender immediately.

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjkj-nbyrPUAhXJOSYKHSQfAV0QFggoMAE&url=http%3A%2F%2Fwww.rab.bm%2Findex.php%2Fconsultations-landing-menu%2Fex-parte-communications%2Femergency-general-determination-solar-net-metering-1%2F1500-letter-to-ra-re-solar-tariff%3Fformat%3Dhtml&usg=AFQjCNGww4mcC7lxTVlFoO43qLjtyuJSiQ&sig2=fkxH5knmZ2MWjeIs-GzvGg
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0ahUKEwiS74jHzrPUAhXH7yYKHRnuBkoQFgguMAI&url=http%3A%2F%2Fwww.rab.bm%2Findex.php%2Fconsultations-landing-menu%2Fex-parte-communications%2Femergency-general-determination-solar-net-metering-1%2F1502-net-metering-consultation-ex-parte-communication-28-04-2017%3Fformat%3Dhtml&usg=AFQjCNHouknHnhMYKsZyd4q3PJRaQaPimw&sig2=5FNF-VivTbvdR3h3B4rd3w
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Ministry of Transport and Regulatory Affairs 

 
Department of Energy 

 

3rd Floor, Government Administration Building, 30 Parliament Street, Hamilton HM 12, Bermuda 
P.O. Box HM 101, Hamilton HM AX, Bermuda 

Phone: (441) 296-1574 Fax: (441) 296-0137    Email: energy@gov.bm     Website: www.gov.bm 

 

June 4th 2018 
 
The Regulatory Authority 
Craig Appin House, 
8 Wesley Street, 1st Floor 
Hamilton, HM 11 
 
Attn: Ms. Angela Berry, Chairperson  
 
Dear Ms. Berry, 
 
Re: RA Consultation Document: Feed-in-Tariffs Methodology for the Electricity Sector 
 
 
The Department of Energy welcomes this opportunity to comment on the Regulatory Authority (RA) 
Consultation Document: Feed-in-Tariffs Methodology for the Electricity Sector dated 27th April 2018.  
 
Please find the Department’s responses below; 
 
 

General Comments 
 
Data 
As detailed current electricity generation, transmission and distribution system data is essential to any 
determination of an appropriate FIT, therefore we encourage the RA to ensure that they continue to 
develop internal methods/processes to collect relevant data on a continual basis and to work with all 
stakeholders to help them generate the data required.   
 
As Bermuda is not the first Island jurisdiction to go through a FIT methodology assessment process, we 
would also strongly encourage the RA to collect, analyze and apply relevant regional methodologies from 
other similar Island jurisdictions. 
 
Government Guidance 
The Department believes that both the Electricity Act (EA) and the National Electricity Sector Policy of 
Bermuda (NESPB) express clearly the Government’s current intentions as they relate to a tariff for 
Distributed Generation.  We encourage the RA to ensure they review all of the relevant sections of the EA 
as well as the NESPB.  
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Specific Comments by Section of the Consultation Document 
 
III. Legislative Context 
 
20. We encourage the RA to consider not only Section 6 subsections (c) and (d) of the Electricity Act 2016 
(EA) but all subsections in their entirety when determining an appropriate FIT methodology as these are 
all relevant to this process.  
21. We encourage the RA to consider not only section 12 subsections (a),(b) and (c) of the Regulatory 
Authority Act but also sections (d) and (e)  as well as all those functions and powers defined under Part 3 
of the EA, taking into consideration that the EA takes precedence over the Regulatory Authority Act (RAA).  
29. All principles noted in Section 36 of the EA should be considered.  
 
V. Methodology  
 
33 (b). Economic Benefits  
As a Cost is how something is monetized, and a Value is how something is prioritized a Cost must be 
estimated for those items that are valued. The EA allows the RA to estimate those things that have value, 
but cannot be easily monetized, as such the Cost and Value of a good or service need to be considered as 
separate and distinct items when it comes to assessing any FIT.   
 
The Department encourages the RA to not only consider Section 36 (a) (i)/(ii) of the EA when 
determining the FIT Methodology but also the National Electricity Sector Policy of Bermuda (NESPB), 
specifically  section 5.6. Distributed Generators which speaks specifically to enabling a regime for 

distributed generators by creating a disaggregated tariff structure for the Electric Utility that: 
 

• Ensures cost recovery by reflecting the Electric Utility’s cost of providing services to distributed 
generators (energy, demand, and grid access services), and  

• Fairly compensates distributed generators for the value of any energy produced by their 
distributed generation system. This may be set to reflect financial value (according to avoided 
generation cost), as well as economic value (accounting for externalities and benefits not 
captured in avoided cost).1  

 
According to the NESPB, Distributed Generators also need assurances that they; 
 
(ii) have an opportunity to recover the cost of their investment and earn a fair return over the economic 
lifetime of their investment. 2 
 

1. Avoided Cost of Generation 

36. (a) Reduction in fuel costs and other variable operating costs of generation.  
 How will the RA's recent decision to approve BELCO’s purchase of 10 MW of battery storage be 
considered when determining the FIT?   
 

                                                 
1 The National Electricity Sector Policy of Bermuda, Ministry of Economic Development, Government of Bermuda, 
26, May 2015, p. 12  
2 Ibid, p.13 
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Network reinforcement costs are unlikely to arise at low levels of distributed generation (e.g. solar PV) 
penetration. However, higher levels of distributed generation penetration would be more likely to 
involve costs of integrating the distributed generation into the existing grid.   
 
Please provide a definition of low levels and higher levels of distributed generation and what 
data/examples the assumption stated above is based on? 
 

36. (b) Reduction in further generation capacity requirements.  
 How will the RA's recent decision to approve BELCO’s purchase and installation of 56Mw of new 
generation be considered when determining the FIT?   
 

2. Economic Benefits 
 

38. (a). Reduction in costs associated with meeting environmental standards (economic 
benefit).    
 In the absence of any explicit environmental performance targets or incentive schemes, environmental 
benefits may be approximated using metrics such as traded carbon prices to value the reduction in 
carbon emissions. What is being used as the ’Proxy Value’ in this statement? 
 

(b). Increased economic activity (economic benefit).  
 
The Department encourages the RA to review section 5.6. of the NESPB as stated above.   

 
41. A system-wide modelling approach would ideally be used to calculate overall net avoided 
cost of generation and net economic benefits. Please explain what this model would like and how 
it would benefit the overall net avoided cost of generation? 
 
42.  Further, it is necessary to consider whether the FIT should be revised periodically. The 
Department agrees that the FIT should be reviewed as stated under Section 37 of the EA.  
 
43. The Authority takes the view that the FIT cannot be fixed for the duration of the 
investment and has to be updated periodically, in order to ensure consistency with the EA.  
As stated above the Department agrees with this position and suggests that the FIT methodology should 
also be reviewed at the same time to ensure that it remains relevant. In addition the RA should review 
the many other alternatives tried and tested in other jurisdictions throughout the Caribbean region.  
 
C. Next Steps 
44. The determination of an appropriate FIT  
The Department believes that the EA allows for significant latitude in the 'estimates' of any economic 
benefit when it comes to the determination of an appropriate FIT.  
 
 
45. The Authority initiates the following process to establish the full methodology and the level for 
the FIT:  
The Department encourages the RA to continue to engage in direct ‘face to face’ stakeholder consultation.  
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Sincerely, 
 
 
 
 
Jeane Nikolai 
Director of Energy 
 
cc:  The Permanent Secretary, Ms. Aideen Ratteray-Pryse 
 The Minister of Transport and Regulatory Affairs, The Hon. Walter H. Roban, JP, MP 
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Feed-in Tariff Methodology for Electricity Sector 

 

Consultation questions 

1. Do you agree that the reduction in fuel costs and other variable operating costs of generation should 

be considered in estimating the avoided costs of generation? 

Yes. 

 

2. Do you agree that the reduction in further generation capacity requirement should be considered 

in estimating the avoided costs of generation? 

No. 

 

3. Do you agree that the reduction in network losses should be considered in estimating the avoided 

costs of generation? 

Yes, as this would be a significant issue for private owners who live far from the nearest power 

generators. 

 

4. Do you agree that the estimate of other net economic benefits from distributed generation should 

be based on the difference between the benefits and costs that distributed generation imposes on 

the system? 

Yes. 

 

5. Do you agree that the overall system costs imposed by distributed generation (i.e. increase in (i) 

network costs, (ii) cost of system balancing and (ii) cost of economic stranding of existing 

generation or network assets) should be used in estimating the economic costs from distributed 

generation? 

(i) No, as distributed energy is only a small fraction of the power provided to the network and 

therefore, small increases in network costs should be dealt with by the network.  

(ii) No, as consumers should have the right to install and use renewable energy on their property 

without being charged due to system balancing. For new, larger power generators this should be 

included as it would have a significant impact on network balancing while private owners would 

not cause a significant impact to the grid.  

(iii) No, as Bermuda will continue to mainly rely on fossil fuels in the future to satisfy power 

requirements and therefore, existing generation will still be required even with more distributed 

generators. 

 

6. Do you consider that changes in thermal plant efficiency should be considered when deriving the 

appropriate FIT for distributed generation? 

No as this cannot be accurately measured and is dependent on the age, quality and size of the 

generator at best. 

 

7. Do you agree that the magnitude of (i) reduction in costs associated with meeting environmental 

standards and (ii) increased economic activity should be consistent with the relevant government 

policy? 

Yes. 

 

8. Do you agree that the FIT should vary for different distributed generation technologies? 

Yes. 

 



9. Do you think that any additional categories of benefits and costs should be included in the 

assessment of the FIT? 

No. 

 

10. Do you agree with the approach outlined above for the conversion of avoided costs and wider 

economic benefits into a FIT? 

No, I believe the best way to encourage development of renewable energies is for renewable energy 

producers to use their energy in real time and then any surplus is sent back into the grid. The 

renewable energy producer is then paid back for the avoided cost of generation of the surplus at 

retail rate. This would ensure a fair trade for power between consumer and producer. Electricity is 

a necessity; therefore, it is wrong to have a single energy provider for the island as it creates a 

monopoly. Having distributed energy will allow consumers to choose where to purchase power 

from which will promote competition and lower overall energy prices. 

 

11. Do you agree that it would be appropriate to revise the FIT periodically so that all distributed 

generators are provided with the same level of the FIT, and if so, how frequently should the tariff 

be revised? 

Yes, the FIT should be revised periodically in the early stages to ensure that it is it fair for both 

producer and consumer. It should be revised at least once a year. 



The Bermuda Regulatory Authority 1 June 2018 
1st Floor, Craig Appin House 
8 Wesley Street  
Hamilton 

Attn: Mr. Aaron Smith, Interim CEO 

Dear Sir, 

Re: Reply to the Feed-in Tariff (FIT) Methodology for Electricity 
Sector Consultation Document of 27 April 2018 
(hereinafter referred to as the “Consultation”) 

The Bermuda Solar Energy Association is a recently formed group consisting of existing solar photovoltaic 
(PV) system owners, solar system installers and other interested parties. This letter is our response to the 
above referenced Consultation. 

1. Do you agree that the reduction in fuel costs and other variable operating costs of generation should be
considered in estimating the avoided costs of generation?

We agree that both the reduction in all costs and the increase in all costs of generation should be 
considered in estimating the avoided costs of generation. As outlined in our letter, the Regulatory 
Authority of Bermuda (RAB) or other competently qualified independent body should audit the values 
submitted by the Bermuda Electric Light Company (BELCO) for fuel costs and Thermal efficiency as our 
observations detailed later in this response appear to indicate BELCO did not use accurate and timely 
information in their past submissions. 

2. Do you agree that the reduction in further generation capacity requirement should be considered in
estimating the avoided costs of generation?

Yes. 

3. Do you agree that the reduction in network losses should be considered in estimating the avoided costs
of generation?

Yes 

4. Do you agree that the estimate of other net economic benefits from distributed generation should be
based on the difference between the benefits and costs that distributed generation imposes on the system?

Yes 
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5. Do you agree that the overall system costs imposed by distributed generation (i.e. increase in (i) network 
costs, (ii) cost of system balancing and (ii) cost of economic stranding of existing generation or network 
assets) should be used in estimating the economic costs from distributed generation?

Both the increases and decreases in overall system costs should be considered in estimating economic 
costs. The Government should reiterate its goals for renewable energy adoption and force BELCO to 
engineer its generation facilities to mitigate economic stranding. Energy system balancing is a globally 
accepted practice and expectation of energy utility's operations today. 

6. Do you consider that changes in thermal plant efficiency should be considered when deriving the 
appropriate FIT for distributed generation?

Yes 

7. Do you agree that the magnitude of (i) reduction in costs associated with meeting environmental 
standards and (ii) increased economic activity should be consistent with the relevant government policy?

Yes 

8. Do you agree that the FIT should vary for different distributed generation technologies?

We agree the FIT may vary. If for example, the government wants to encourage adoption of more 
environmentally friendly renewable energy production, then the FIT should be higher for the technologies 
that adhere to this policy. 

9. Do you think that any additional categories of benefits and costs should be included in the assessment 
of the FIT?

Yes, the environmental benefits of reduced air borne pollutants, thermal loads and carbon dioxide 
production. 

10. Do you agree with the approach outlined above for the conversion of avoided costs and wider economic 
benefits into a FIT?

Yes, provided the RAB is able to effectively audit current, relevant and timely data used to calculate these 
costs and benefits. 

11. Do you agree that it would be appropriate to revise the FIT periodically so that all distributed 
generators are provided with the same level of the FIT, and if so, how frequently should the tariff be 
revised?

Yes. All factors and inputs used to determine the FIT (BELCO avoided generation cost, network losses, heat 
efficiency, etc.) should be recalculated at least annually and released to the public, or more frequently if 
circumstances require.  

Distributed generators should have their FIT locked for a fixed period of between 6-10 years so they can 
realize a fair return and determine a reasonable payback period on invested capital. 
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The FIT awarded to a new distributed generator could be the official annual FIT at the date of commission 
and thereafter locked in for a 6-10 year period, depending on whether the country can handle additional 
new generators in the forecast period. 
 
In addition to addressing the above Consultation matters, this response includes an analysis of the 
methodology, or lack thereof, used in determining the FIT in the recent 2 March 2018 General 
Determination (GD).  Hopefully the following observations will help avoid some of the mistakes that 
occurred in determining the present FIT, when establishing the methodology for the next. 

 
Incorrect or Out of Date Fuel Costs 
 
In their submissions to the Energy Commission (EC) of 15 August & 16 September 2016, BELCO presented 
its calculation of avoided cost in the two tables, labelled as Exhibit 1 on page 4.  In this document, BELCO 
list the cost of Heavy Fuel Oil (HFO) as $71.23 per barrel (BBL) and of Light Fuel Oil (LFO), or diesel, as 
$94.76/BBL.  BELCO listed these under the heading “August 2016 Cost of Fuel” and use the term “current 
market pricing” in the internal box. 
 
However, in BELCO’s letter of 12 September 2016 to the EC concerning the Fuel Adjustment Rate (FAR) 
and Commercial Renewable System Excess Energy Rate (CRSEER) application for October 2016, BELCO 
show very different figures on their graph of HFO costs, see Exhibit 2 on page 5.  This graph shows a 
purchase at approximately $78.00/BBL in January 2016, followed by one at approximately $81.00/BBL in 
March and another at approximately $82.50/BBL in June 2016.   
 
We note the January purchase that BELCO appear to have used in their August calculation coincides with 
the lowest Platt’s price per barrel in the twelve months shown on the graph.  Additionally, we assume 
that it did not include the $8.95/BBL Custom’s duty increase that came into effect in April 2016. 
 
In the same letter, BELCO submitted a graph of LFO purchase prices vs market prices for the period from 
April 2014 through July 2016, see Exhibit 3 on page 5.  This second graph shows a LFO purchase price of 
approximately $95.00/BBL, dated March 2016, with a subsequent purchase at approximately $102.00/BBL 
in July 2016.  We note that according to the graph, the March purchase was at the second lowest price in 
the 27 month period appearing on the graph. 
 
Further confirmation of the prices BELCO were paying for both fuel types at the time of its  16 September 
2016 letter to the EC regarding net metering were already much higher than the prices used in the letter 
are detailed in the table labelled Exhibit 4 on page 6. This data was extracted from the same 12 September 
2016 fuel adjustment filing. 
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Exhibit 1 
 

    
 
 
 
From this table we identify a weighted average price for HFO in September of $85.725/BBL and the July 
LFO price of $101.9777/BBL.  This translates to a 20.35% increase on the cost of HFO used by BELCO in 
their 16 September 2016 letter and a 7.62% increase over their LFO price.  We have had no further access 
to BELCO’s fuel adjustment application letters since the 12 September 2016 filing because these have not 
been published since the RAB took over processing same in late 2016.  Our next best metric of what has 
been happening with BELCO’s fuel costs since, is to refer to the monthly fuel adjustment rates, listed in 
Table 1 on Page 7. 
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Exhibit 2 

 
 
 
Exhibit 3 
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Exhibit 4 

 
 
Further evidence the FIT was calculated based on near historical LFO Diesel lows is shown in Figure 1 
indicating the price of US Gulf Coast Diesel was under $1.00 per gallon ($42.00/BBL) in the first few months 
of 2016, which corresponds to the period BELCO’s avoided fuel costs were quoted.  However, by early 
2018, when the Solar GD was finally issued, the price was running closer to $2.00 per gallon ($84.00/BBL).  
Please note these are US gulf coast costs and do not include shipping costs, Customs Duty ($31.794/BBL) 
or local handling charges. 

 
Figure 1 

 
 
Based on the above, we estimate the cost of LFO to BELCO at the time RAB issued the GD on the solar FIT 
was approximately $120.00/BBL, however, RAB continued using the August 2016 LFO cost of $94.76/BBL 
in the GD. 
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Table 1 
 

 
 
Table 1 above shows the lowest fuel adjustment rate from 2011 to present was in May and June 2016, 
presumably as a direct result of the lowest HFO purchase price in the period of $71.23 from January of 
that same year.  Accordingly, the questions we have for the RAB on the fuel prices used in the avoided 
cost calculation of the FIT contained in your GD are as follows: 
 
1. Please explain rationale of using an HFO price component of only $71.23/BBL, which BELCO purchased 

in January 2016, as part of BELCO’s FIT calculation submitted on 16 September 2016, considering this 
price is the lowest paid, by far, since 2011 and did not include the higher Customs Duty that came into 
effect in April 2016?  

2. Please explain rationale of using a LFO price component of only $94.76/BBL, which BELCO apparently 
purchased in March 2016, as part of BELCO’s FIT calculation submitted on 16 September 2016, when 
this price is observably the second lowest since 2011? 

3. What were the HFO and LFO prices paid by BELCO in the three months prior to your issuance of the 
FIT EGD on 2 March 2017 and in the three months prior to the issuance of the GD on 28 February 
2018? 

4. Why did RAB use an HFO component of the FIT in the GD based on fuel prices that were more than 
two years old considering RAB had been granted a six month extension to the time allowed before 
the GD should have been issued, when this price was the lowest paid in the last seven years? 

5. How much had the avoided lubricants cost per kWh risen to prior to the issuance of the GD in February 
2018? 

 
Incorrect Generator Efficiencies 
 
In addition to the use of out of date fuel costs that appear to be the lowest and second lowest on record 
in the past seven years, we also want to raise the issue of generator efficiencies used by BELCO in the 
calculation of their avoided fuel cost by generator type. 
 

CALENDAR 

MONTH

2018 FUEL 

ADJUSTMENT 

$/KWH

2017 FUEL 

ADJUSTMENT 

$/KWH

2016 FUEL 

ADJUSTMENT 

$/KWH

2015 FUEL 

ADJUSTMENT 

$/KWH

2014 FUEL 

ADJUSTMENT 

$/KWH

2013 FUEL 

ADJUSTMENT 

$/KWH

2012 FUEL 

ADJSUTMENT 

$/KWH

2011 FUEL 

ADJUSTMENT 

$/KWH

JAN $0.1025 $0.0800 $0.1000 $0.1200 $0.1550 $0.1650 $0.1750 $0.1350

FEB $0.1025 $0.0800 $0.1000 $0.1200 $0.1450 $0.1750 $0.1750 $0.1350

MAR $0.1025 $0.0900 $0.0975 $0.1250 $0.1550 $0.1800 $0.1750 $0.1350

APR $0.1025 $0.1050 $0.0900 $0.1250 $0.1600 $0.1800 $0.1750 $0.1350

MAY $0.0950 $0.0765 $0.1150 $0.1650 $0.1700 $0.1750 $0.1350

JUN $0.1050 $0.0765 $0.1150 $0.1675 $0.1800 $0.1950 $0.1415

JUL $0.1150 $0.0875 $0.1300 $0.1775 $0.1800 $0.2050 $0.1480

AUG $0.1150 $0.0875 $0.1300 $0.1850 $0.1850 $0.1975 $0.1600
SEP $0.1150 $0.1050 $0.1300 $0.1900 $0.1900 $0.1975 $0.1725

OCT $0.1150 $0.1020 $0.1250 $0.1750 $0.1850 $0.1900 $0.1750

NOV $0.1075 $0.0950 $0.1200 $0.1750 $0.1700 $0.1600 $0.1750

DEC $0.1075 $0.0860 $0.1125 $0.1300 $0.1700 $0.1700 $0.1750

ANNUAL 

AVERAGE $0.1025 $0.1025 $0.0920 $0.1223 $0.1650 $0.1775 $0.1825 $0.1518

BELCO FUEL ADJUSTMENT HISTORY, FROM 2011 TO APRIL 2018 
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In the earlier Exhibit 1, BELCO list the heat rate used in their calculation of avoided fuel costs for their HFO 
Reciprocating Engines, LFO Reciprocating Engines and LFO Gas Turbines, but they do not show where this 
efficiency data came from. 

In contrast, we have listed real life BELCO generator efficiency data for the twelve different calendar 
months in Appendix 1, attached hereto.  Each month’s data was taken from BELCO’s Fuel Adjustment Rate 
filings to the Energy Commission for November 2015 through October 2016, which are the most recent 
filings available from the Department of Energy’s website.  The one exception is for the month of October 
2015, where no data was available, so we have substituted the table for October 2014.  Also, BELCO did 
not list a table for February 2016, but instead listed two different tables with the heading April 2016.  We 
suspect the table listed for March 2016 was actually for February and the earlier table submitted and 
labeled for April 2016 was for March 2016. These discrepancies are noted in red. 

The difference between the efficiency information listed in Exhibit 1 and Appendix 1 is that in the case of 
the former, you need a very detailed knowledge of heat rates and energy calculations in order to calculate 
the fuel cost per kWh.  However, in the case of the data contained in Appendix 1, you need only fuel costs 
per barrel and the data listed in the column headed “Efficiency Rating*” given in kWhs generated per 
barrel consumed, in order to determine the average cost of fuel per kWh for each generator, for each 
month.   

As an example, for GT6 on the table listed September 2015, with the LFO fuel cost of $94.76 per Exhibit 1 
for August 2016, the fuel cost per kWh is $94.76 per barrel divided by the efficiency rating of 385 
kWhs/BBL or $0.2461/kWh.  Please note this is substantially higher than the $0.2106/kWh listed by BELCO 
in Exhibit 1 as the Marginal Fuel cost per kWh for the LFO GT units. 

If we take the three marginal fuel costs listed by BELCO in Exhibit 1 by unit fuel type ($0.0976/kWh for 
HFO Recips, $0.1481 for LFO Recips and $0.2106/kWh for LFO GTs) and relate them to the Efficiency 
Ratings listed in Appendix 1, we find that BELCO used top end efficiency data in their tables contained in 
Exhibit 1.  To achieve the marginal fuel costs listed in Exhibit 1 at the fuel cost listed therein, the HFO 
Recips would need to have an Efficiency Rating of 730 kWhs/BBL, the LFO Recips would be at 
640kWhs/BBL and the LFO GTs would be at 450 kWhs/BBL.   

Based on these three numbers, we have highlighted in yellow all of the Efficiency Ratings listed that fall 
below these numbers for the respective generator types.  These highlighted figures represent the vast 
majority of the entries, which suggests to us the efficiency data BELCO used in Exhibit 1 was far in excess 
of what they are achieving in practice, as shown in Appendix 1.  

For comparison, based on the data in Appendix 1, we calculated the average efficiency rating by unit fuel 
type and calendar month and used them with the $87.4766/BBL HFO cost for the largest September 2016 
shipment listed in Exhibit 4.  We also used the July 2016 LFO cost of $101.9777 to produce a more 
accurate marginal fuel cost calculation shown in Table B on page 9.  For direct comparison, we 
reproduced the same numbers that BELCO provided in Exhibit 1 in Table A, also on page 9. 

The avoided fuel cost calculated in Table B, taken into consideration with the most recent fuel costs and 
efficiency data available up to September 2016 is $0.2241/kWh, or $0.0668/kWh more than advocated 
by BELCO using outdated fuel costs and overly optimistic efficiency data approved by the RAB in your EGD 
and subsequent GD on solar metering.  
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Accordingly, the questions that we have for the RAB on the efficiency ratings used in the avoided cost 
calculation of the FIT contained in your GD are as follows: 

1. What measures did the RAB take to verify the generator efficiency ratings BELCO listed in Exhibit 1?
2. Since the RAB started to regulate the Electricity Sector, has BELCO been submitting the same Efficiency

Rating information listed in Appendix 1 with their monthly Fuel Adjustment applications?
3. If the answer to 2 is yes, why, with some 17 or 18 monthly FAR filings, did you not compare BELCO’s

measured Efficiency Ratings to the ones claimed in Exhibit 1?
4. Why did the RAB not adjust the efficiency data in your GD after being given a six month extension on

the time allowed to issue the GD?

Avoided Cost Generation by Month 

We note from Figure 2 of the Generation Asset Lifecycle Review Report prepared by Ricardo Energy and 
Environment for the RAB in June 2017 that some combination of gas turbines and/or LFO Recips are used 
every month of the year to satisfy peak demand.  This seems to indicate that in 2017, the HFO Recips were 
not the avoided cost generation type in any month.  However, in Exhibit 1, BELCO claim HFO Recips are 
the avoided cost generation type for December through March.  Is the RAB going to publish the fuel 
adjustment applications filed in the last 20 months so the public can see how much fuel the GTs and LFO 
Recips are consuming in these winter months?  If winter use has increased since 2016, why was the 
avoided cost calculation not modified to reflect this? 

MONTH

BELCO'S CLAIMED 

MARGINAL FUEL 

PRODUCTION BY UNIT TYPE 

IN 2016

BELCO'S 

CLAIMED 2016 

MARGINAL 

FUEL COST PER 

KWH

January HFO Reciprocating Engine $0.0976

February HFO Reciprocating Engine $0.0976

March HFO Reciprocating Engine $0.0976

April LFO Reciprocating Engine $0.1481

May LFO Reciprocating Engine $0.1481

June LFO Gas Turbine (GT) $0.2106

July LFO Gas Turbine (GT) $0.2106

August LFO Gas Turbine (GT) $0.2106

September LFO Gas Turbine (GT) $0.2106

October LFO Gas Turbine (GT) $0.2106

November LFO Reciprocating Engine $0.1481

December HFO Reciprocating Engine $0.0976

AVERAGE $0.1573

Fuel Type Key

HFO Heavy Fuel Oil

LFO Light Fuel Oil (Diesel)

TABLE A

MONTH

BELCO'S CLAIMED 

MARGINAL FUEL 

PRODUCTION BY UNIT TYPE 

IN 2016

BELCO'S 

ACTUAL 

JUL/SEP  2016 

MARGINAL 

FUEL COST PER 

KWH W 

CORRECT 

EFFICIENCY

January HFO Reciprocating Engine $0.1261

February HFO Reciprocating Engine $0.1243

March HFO Reciprocating Engine $0.1241

April LFO Reciprocating Engine $0.1675

May LFO Reciprocating Engine $0.1709

June LFO Gas Turbine (GT) $0.4198

July LFO Gas Turbine (GT) $0.2315

August LFO Gas Turbine (GT) $0.2606

September LFO Gas Turbine (GT) $0.2661

October LFO Gas Turbine (GT) $0.5014

November LFO Reciprocating Engine $0.1732

December HFO Reciprocating Engine $0.1232

AVERAGE $0.2241

Fuel Type Key

HFO Heavy Fuel Oil

LFO Light Fuel Oil (Diesel)

TABLE B
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Avoided Lubricant Costs 
 
We note from Exhibit 1 that BELCO included $0.0059/kWh for avoided lubricants cost.  Given the 
substantial increase in the price of crude oil and its refined products between September 2016 and 
February 2018, did the RAB ask for updated accounting information from BELCO for their avoided 
lubricants cost?  We suspect this cost was closer to $0.010/kWh when you issued your GD in February 
2018. 

 
Avoided Transmission Losses 
 
We note from Exhibit 1 that BELCO included 1.6%/kWh for avoided transmission losses on top of the 
avoided fuel cost.  What measures has the RAB taken to verify this number given we have already queried 
most of the other information submitted by BELCO within Exhibit 1? 
 
We suspect the combination of transformer losses and line losses are much higher than this number.  We 
believe true losses are higher because in Ascendant Group’s 2016 Annual Report the BELCO statistics table 
found on page 19 list 653,376 MWhs generated, but only 585,774 MWhs sold, a 10.4% difference.  We 
are not privy to how street lighting fits into these numbers, but conservatively estimate they consume 
750 MWhs annually that are not metered, but are accounted for under a contract with Government.  
Allowing this amount for street lighting, we suggest the percentage of sold MWhs is around 89.77% of the 
generated MWhs equating to a loss of approximately 10.23% of the generated MWhs.  Some of these 
losses are probably internal losses or parasitic loads in the generation facilities and BELCO buildings. Some 
could be theft, and some would be transmission and distribution losses probably in excess of the 1.6% 
estimated by BELCO.  Regardless, many of these are losses should be accounted for in the avoided cost 
model. 
 
In summary, we believe the true avoided cost when considering 2018 fuel costs and real world generation 
efficiencies will come closer to $0.300/kWh which is far higher than the RAB has imposed.  Additionally 
the RAB has not allowed for any economic benefit factor as required by the EA. 
 
We thank you for your consideration of the above and look forward to your response via email to 
mcom@sea.bm. 
 
Yours Sincerely, 
 
 
 
Management Committee of the  
Bermuda Solar Energy Association 
 
 
cc  Ministry of Transport and Regulatory Affairs 
       Mrs. Angela Berry, Chairperson, RAB Board of Commissioners 

 Department of Energy 
       Mr. Sean Durfy, CEO, Ascendant Group  
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APPENDIX 1 
 

BELCO Generator Efficiency Data as Filed in Their Fuel Adjustment Rate Submissions to the 
Energy Commission 

 
Note:  To achieve the marginal fuel costs listed in Exhibit 1 at the fuel cost listed therein, the HFO Recips 
would have to have an Efficiency Rating of 730 kWhs/BBL, the LFO Recips would be at 640kWhs/BBL and 
the LFO GTs would be at 450 kWhs/BBL.  Based on these three numbers, we have highlighted in yellow all 
of the Efficiency Ratings listed that fall below these numbers for the respective generator types.   



Generators Available for Service

September 2015

Generator Available
Type of fuel 

Consumed

Barrels of Fuel 

Consumed
Efficiency Rating*

E1- In Service Yes Heavy Fuel Oil 9,360 688

E2- In Service Yes Heavy Fuel Oil 5,610 676

E3- In Service Yes Heavy Fuel Oil 7,835 689

E4- In service Yes Heavy Fuel Oil 4,108 712

E5- In Service Yes Heavy Fuel Oil 6,958 821

E6- In Service Yes Heavy Fuel Oil 12,602 710

E7- In Service Yes Heavy Fuel Oil 12,143 727

E8- In Service Yes Heavy Fuel Oil 11,174 756

D3- In Service Yes Diesel Fuel Oil 4,383 603

D8- In Service Yes Diesel Fuel Oil 4,335 612

D10- In Service Yes Diesel Fuel Oil 3,871 607

GT6- In Service Yes Diesel Fuel Oil 676 385

GT7- In Service Yes Diesel Fuel Oil 740 449

GT8- In Service Yes Diesel Fuel Oil 715 443

D14- In Service Yes Diesel Fuel Oil 2,080 577

GT3F- In Service Yes Diesel Fuel Oil 24 375

GT3E- In Service Yes Diesel Fuel Oil 3 303

* Efficiency Rating = Amount of kilowatt hours generated per barrel consumed
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Generators Available for Service

October, 2014

Generator Available Type of fuel 
Consumed

Barrels of Fuel 
Consumed Efficiency Rating*

E1 Yes Heavy Fuel Oil 8,977 701
E2 Yes Heavy Fuel Oil 786 690
E3 Yes Heavy Fuel Oil 6,203 705
E4 Yes Heavy Fuel Oil 6,841 708
E5 Yes Heavy Fuel Oil 10,907 726
E6 Yes Heavy Fuel Oil 9,607 736
E7 Yes Heavy Fuel Oil 10,268 733
E8 Yes Heavy Fuel Oil 10,234 764
D3 Yes Diesel Fuel Oil 2,340 664
D8 Yes Diesel Fuel Oil 3,290 658
D10 Yes Diesel Fuel Oil 3,011 684
GT4 Yes Diesel Fuel Oil 49 150
GT5 Yes Diesel Fuel Oil 2,631 444
GT6 Yes Diesel Fuel Oil 431 349
GT8 Yes Diesel Fuel Oil 273 358

GT3E Yes Diesel Fuel Oil 3 134
GT3F Yes Diesel Fuel Oil 2 134

* Efficiency Rating = Amount of kilowatt hours generated per barrel consumed
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Generators Available for Service

November 2015

Generator Available
Type of fuel 

Consumed

Barrels of Fuel 

Consumed
Efficiency Rating*

E1 Yes HFO 8,660 680

E2 Yes HFO 10,285 674

E3 Yes HFO 4,269 704

E4 Yes HFO 5,719 705

E5 Yes HFO 10,795 697

E6 Yes HFO 7,544 704

E7 Yes HFO 9,466 722

E8 Yes HFO 10,044 724

D3 Yes LFO 1,608 549

D8 Yes LFO 1,464 618

D10 Yes LFO 1,608 608

D14 Yes LFO 290 585

GT4 Yes LFO 0 0

GT5 Yes LFO 151 388

GT6 Yes LFO 36 426

GT7 Yes LFO 27 395

GT8 Yes LFO 53 436

* Efficiency Rating = Amount of kilowatt hours generated per barrel consumed
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Generators Available for Service

December 2015

Generator Available
Type of fuel 

Consumed

Barrels of Fuel 

Consumed
Efficiency Rating*

E1 Yes HFO 6,166 670

E2 Yes HFO 9,088 670

E3 Yes HFO 4,555 702

E4 Yes HFO 4,742 701

E5 Yes HFO 9,728 713

E6 Yes HFO 11,420 733

E7 Yes HFO 11,078 748

E8 Yes HFO 10,571 756

D3 Yes LFO 297 601

D8 Yes LFO 814 617

D10 Yes LFO 534 607

D14 Yes LFO 93 581

GT4 Yes LFO 0 0

GT5 Yes LFO 0 0

GT6 Yes LFO 6 391

GT7 Yes LFO 8 416

GT8 Yes LFO 15 431

* Efficiency Rating = Amount of kilowatt hours generated per barrel consumed
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Generators Available for Service

January 2016

Generator Available
Type of fuel 

Consumed

Barrels of Fuel 

Consumed
Efficiency Rating*

E1 Yes HFO 9,700 666

E2 Yes HFO 5,914 654

E3 Yes HFO 5,362 694

E4 Yes HFO 5,210 691

E5 Yes HFO 9,406 692

E6 Yes HFO 11,458 705

E7 Yes HFO 11,557 720

E8 Yes HFO 8,924 733

D3 Yes LFO 699 596

D8 Yes LFO 744 792

D10 Yes LFO 722 600

D14 Yes LFO 10 399

GT4 Yes LFO 215 200

GT5 Yes LFO 92 401

GT6 Yes LFO 6 389

GT7 Yes LFO 13 443

GT8 Yes LFO 6 357

* Efficiency Rating = Amount of kilowatt hours generated per barrel consumed
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Generators Available for Service

March 2016

Generator Available
Type of fuel 

Consumed

Barrels of Fuel 

Consumed
Efficiency Rating*

E1 Yes HFO 8762 673

E2 Yes HFO 2898 681

E3 Yes HFO 5128 703

E4 Yes HFO 5023 705

E5 Yes HFO 10139 696

E6 Yes HFO 8247 713

E7 Yes HFO 10859 725

E8 Yes HFO 10718 737

D3 Yes LFO 1273 609

D8 Yes LFO 700 617

D10 Yes LFO 1180 614

D14 Yes LFO 61 590

GT4 Yes LFO 0 0

GT5 Yes LFO 92 220

GT6 Yes LFO 9 383

GT7 Yes LFO 33 441

GT8 Yes LFO 28 352

* Efficiency Rating = Amount of kilowatt hours generated per barrel consumed

Should this be February?
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Generators Available for Service

April 2016

Generator Available
Type of fuel 

Consumed

Barrels of Fuel 

Consumed
Efficiency Rating*

E1 Yes HFO 9446 678

E2 Yes HFO 9928 673

E3 Yes HFO 5027 703

E4 Yes HFO 1624 699

E5 Yes HFO 11197 699

E6 Yes HFO 1900 707

E7 Yes HFO 10061 751

E8 Yes HFO 10483 737

D3 Yes LFO 2734 611

D8 Yes LFO 3019 626

D10 Yes LFO 2538 613

D14 Yes LFO 576 582

GT4 Yes LFO 279 165

GT5 Yes LFO 247 392

GT6 Yes LFO 186 480

GT7 Yes LFO 216 482

GT8 Yes LFO 94 458

* Efficiency Rating = Amount of kilowatt hours generated per barrel consumed

Should this be March 2016?
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Generators Available for Service

April 2016

Generator Available
Type of fuel 

Consumed

Barrels of Fuel 

Consumed
Efficiency Rating*

E1 Yes HFO 5417 674

E2 Yes HFO 9165 678

E3 Yes HFO 2050 737

E4 Yes HFO 4451 709

E5 Yes HFO 10205 701

E6 Yes HFO 9903 713

E7 Yes HFO 9026 699

E8 Yes HFO 11421 741

D3 Yes LFO 1248 610

D8 Yes LFO 936 621

D10 Yes LFO 1903 605

D14 Yes LFO 94 600

GT4 Yes LFO 143 209

GT5 Yes LFO 79 415

GT6 Yes LFO 40 457

GT7 Yes LFO 34 442

GT8 Yes LFO 12 446

* Efficiency Rating = Amount of kilowatt hours generated per barrel consumed
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Generators Available for Service

May 2016

Generator Available
Type of fuel 

Consumed

Barrels of Fuel 

Consumed
Efficiency Rating*

E1 Yes HFO 7319 695

E2 Yes HFO 9985 681

E3 Yes HFO 6715 704

E4 Yes HFO 5998 700

E5 Yes HFO 11954 700

E6 Yes HFO 11773 713

E7 Yes HFO 11757 723

E8 Yes HFO 3143 731

D3 Yes LFO 2077 609

D8 Yes LFO 1911 623

D10 Yes LFO 1633 582

D14 Yes LFO 158 576

GT4 Yes LFO 234 233

GT5 Yes LFO 54 341

GT6 Yes LFO 58 590

GT7 Yes LFO 9 522

GT8 Yes LFO 11 605

* Efficiency Rating = Amount of kilowatt hours generated per barrel consumed
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Generators Available for Service

June 2016

Generator Available
Type of fuel 

Consumed

Barrels of Fuel 

Consumed
Efficiency Rating*

E1 Yes HFO 10606 687

E2 Yes HFO 8207 685

E3 Yes HFO 3580 709

E4 Yes HFO 6675 701

E5 Yes HFO 11697 700

E6 Yes HFO 9864 712

E7 Yes HFO 11816 725

E8 Yes HFO 8395 742

D3 Yes LFO 2510 618

D8 Yes LFO 2976 622

D10 Yes LFO 2800 603

D14 Yes LFO 895 578

GT4 Yes LFO 74 92

GT5 Yes LFO 466 420

GT6 Yes LFO 560 309

GT7 Yes LFO 207 456

GT8 Yes LFO 140 526

* Efficiency Rating = Amount of kilowatt hours generated per barrel consumed
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Generators Available for Service

July 2016

Generator Available
Type of fuel 

Consumed

Barrels of Fuel 

Consumed
Efficiency Rating*

E1 Yes HFO 11008 684

E2 Yes HFO 7418 676

E3 Yes HFO 8270 704

E4 Yes HFO 8510 704

E5 Yes HFO 6649 694

E6 Yes HFO 10937 704

E7 Yes HFO 12304 727

E8 Yes HFO 12699 734

D3 Yes LFO 4567 596

D8 Yes LFO 4472 615

D10 Yes LFO 4685 605

D14 Yes LFO 1185 570

GT4 Yes LFO 0 0

GT5 Yes LFO 3173 415

GT6 Yes LFO 801 453

GT7 Yes LFO 579 452

GT8 Yes LFO 475 444

* Efficiency Rating = Amount of kilowatt hours generated per barrel consumed
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Generators Available for Service

August 2016

Generator Available
Type of fuel 

Consumed

Barrels of Fuel 

Consumed
Efficiency Rating*

E1 Yes HFO 10409 685

E2 Yes HFO 10589 674

E3 Yes HFO 8224 701

E4 Yes HFO 6813 700

E5 Yes HFO 11628 689

E6 Yes HFO 10387 700

E7 Yes HFO 5839 720

E8 Yes HFO 11810 733

D3 Yes LFO 5517 603

D8 Yes LFO 3566 617

D10 Yes LFO 5765 611

D14 Yes LFO 2988 575

GT4 Yes LFO 864 266

GT5 Yes LFO 6853 430

GT6 Yes LFO 992 450

GT7 Yes LFO 936 453

GT8 Yes LFO 529 442

* Efficiency Rating = Amount of kilowatt hours generated per barrel consumed
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