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Risk Modelling for RI10-ED1 Overview

1. Overview

SP Energy Networks has commissioned NERA Econoroits@lting to develop a financial
risk modelling platform for use by its DNO businessluring the RIIO-ED1 price control
review. The main aim of this model is to assesdititanceability of the regulated business
over the period from 2015-2023, given the compabysiness plan cost forecasts, and
assumptions regarding key regulatory parameters.

1.1. Accounting for Risk and Uncertainty

Ofgem requires DNOs to submit well-justified busis@lans that set out their strategy to
manage risks and uncertainties in an efficient wagr instance, Ofgem’s Strategy
Consultation paper statdsat“DNOs will... be required to demonstrate that theioposals
take account of the various risks and uncertaingied provide a strategy to deal with these
efficiently and maintain deliverydnd that'The overarching principle for uncertainty
mechanisms under the RIIO model is that we exmtatark companies to manage the
uncertainty they face”.1

Our work aims to assist SP Energy Networks in meetiis standard in compiling its
business plan. To achieve this, the first stap identify and quantify the various risk
factors that its two DNO businesses face over guwming control period. We list the risk
factors we identified and analysed in Section thisf report, which also describes the data
we used in this study.

The next stage of our work was to develop a maugfiiamework within which to assess
how these various risk factors affect the two Igshdistribution businesses. To do this, as
described in Section 3, we built on Ofgem’s drifahcial model by adding the

functionality to perform Monte Carlo simulationslonte Carlo simulations allow SP Energy
Networks to track how uncertainty around key inpsgumptions (e.g. opex or cost of debt
risk) feed through into the “bottom line” for thediness, i.e. its financial statements.
Principally, the model we developed allows the\dgron of probability distributions for a
range of key financial ratios, including both ctezhd equity metrics, from assumed
probability distributions on the risk factors idiied in Section 2 of this report.

1.2. ldentifying Appropriate Regulatory Parameters

Ofgem’s Strategy Consultation document requiresttiet DNOS’ business plans include
“proposals for notional gearing and where we shdafd! within this cost of equity range
(6.0-7.2 per cent), based on detailed evidencheif tash flow risk®

The model allows SP Energy Networks to track hosvgtobability distributions around
financial ratios change following changes to retpriaparameters such as the allowed cost

1 strategy Consultation for the RIIO-ED1 price coht- Overview”, Ofgem, September 2012, pages 2il3th

2 RIIO Price Control Financial Model (PCFM) - LiMeD C1 84 _SP DNO 03-05-13, as received from ScoRisiver on
10" May 2013.

3 “Strategy Consultation for the RIIO-ED1 price tmh— Overview”, Ofgem, September 2012, page 6.
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Risk Modelling for RI10-ED1 Overview

of equity and notional gearing. This functionalign help to identify levels for the notional
gearing and cost of equity that are consistent ®RrEnergy Network’s cash flow risk. In
addition, the model can inform an assessment afoppiate levels for other regulatory
parameters such as depreciation asset lives, ldi@bl income, notional gearing, cost of
debt indexation mechanisms and the capitalisatita r

Because Ofgem is required to ensure that an atficietwork company is financeable when
setting price controls, the model allows SP Enédgyworks to assess whether a given
package of regulatory parameters is “appropriatesel on whether it passes a financeability
test. As Ofgem states in its Strategy Consultatidfe expect all business plans to contain...
a holistic view of the package the DNO believdset@ppropriate, i.e. the company’s view on
financeability metrics (with evidence), againstittview on expenditure and outplifs

When setting price controls, Ofgem typically defireefinanceable price control package as
one that allows an efficient company to attain @ifortable investment grade” credit rating
(i.e. in the BBB to A rang@)while securing finance to facilitate the deliveryits regulatory
obligations® We therefore built into the model the capabilityperform a financeability test
by comparing the modelled probability distributiareund key credit metrics against the
thresholds for each metric published by ratingsamgss, as described in Section 3.2.

Although ratings agencies use a degree of judgmbah setting credit ratings, comparing
modelled ratios to published thresholds allows gpraximate assessment of the likelihood
that the companies will retain credit metrics cetesit with issuing investment grade debt
over the upcoming control period. Hence, a higibpbility of ratios below the level
required for investment grade would suggest the BlE@ not financeable under the
assumed package of regulatory parameters. Inagina low probability of ratios below this
level suggests the company would be financeable.

The model also derives probability distributionsward equity metrics. For example, Ofgem
has said previously thairt'RIIO price controls our intention is that compes should be

able to achieve an upside return on (notional) ggun the low double-digits, and be exposed
to a downside return at or below the cost of iébTherefore, for example, by examining
the probability distribution around outturn Retwmm Regulated Equity (RORE), it is possible
to assess whether the proposed price control padkagpnsistent with this aim. The model
also examines the equity ratios that form part fgfeh’s financeability test, i.e. Regulated
Equity / EBITDA, and Regulated Equity / Regulateatiings®

Strategy Consultation for the RIIO-ED1 price ¢oht Overview”, Ofgem, September 2012, page 32.
Moody’s equivalent for a triple B rating is denomted as “Baa”.

Strategy decision for the RIIO-ED1 electricitgtibution price control: Financial issues Supplataey annex to
RIIO-ED1 overview paper, Ofgem (26d/13), 4 Marcii20para 3.1.

RIIO-GD1: Final Proposals - Finance and uncetyasnpporting document, Ofgem, 17 December 2012 B37.

Strategy decision for the RIIO-ED1 electricitgtibution price control: Financial issues Supplataey annex to
RIIO-ED1 overview paper, Ofgem (26d/13), 4 Marcii20para 3.4.
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2. Identifying and Quantifying Risk Factors

2.1. Process

We began this model development task by identifgnd quantifying key drivers of costs
and revenue. As a starting point, we reviewed @fgeStrategy Consultation document and
the subsequent decision document, in particulastipplementary annexes on “Outputs,

incentives and innovation”, “Uncertainty mechani8isd “Financial Issues”.

We compiled a list of key sources of risk whichliged all main components of the price
control, such as capex, opex, cost of debt, reet @ffects, as well as the incentive schemes
that Ofgem has proposed as part of the RIIO-EDXkage. At the same time, we reviewed
the different uncertainty mechanisms Ofgem hasgseg that mitigate some exposure to
these risks. Through discussion with SP, we estad which cost and revenue risk factors
were most material, and so merit detailed treatmathin the Financial Risk Model.

For each of the key risk factors, we formed assignptregarding the statistical distributions
of the cost and/or revenue impact, where appragriaking into account the likely limits on
revenue exposure set under the price control.ekample, Ofgem defines upper and lower
bounds on the revenue impact for certain incergoleemes, and in these cases we defined
the distribution on the revenue to be within thegeiset by Ofgem.

In discussion with Scottish Power, we defined agdions on the appropriate “shape” of the
statistical distributions we assumed and paranzetéithe distributions according to input
data from Scottish Power or from our own independealysis. Generally, we model the
distributions in such way that Scottish Power’stcarview of its costs of performance is
considered as the most likely outcome, i.e. theevafdhe distribution.

2.2. Data and Assumptions
2.2.1. Cost uncertainties and uncertainty mechanism s

The starting point for modelling of cost uncertantis the cost forecasts contained in the
SPD and SPMW Business Plans. The model deterrtieeBNOs’ revenue entitlement for
the upcoming review based on an Ofgem:DNO totdQobratio, which serves as an input
into the Financial Risk Model. The business plast dorecasts provide the mode of the
statistical distributions for actual costs we assumthe Financial Risk Model. The model
also includes functionality to set the mode ofdtatistical distributions for actual costs equal
to Ofgem’s Final Proposals assessment of costs.

We also explicitly model the effects of Ofgem’s posed uncertainty mechanisms, taking
into account the mechanics of the regulatory franrkvhat aim to mitigate some of the
business risks DNOs face; hence we avoid the patdat overstating the DNOs risk
exposure. The following paragraphs describe thgidutional assumptions we assume and
set out the major incentive and uncertainty schememodel.

22.1.1. Totex / IQI incentive mechanism

In the RIIO-ED1 framework, most major cost categsrare subject to the totex incentive
mechanisms, also known as the IQI efficiency ineentThe 1QI incentive mechanism

NERA Economic Consulting 3



Risk Modelling for RI10-ED1 Identifying and Quantifying Risk Factors

determines the share of totex overspend that th® il bear, or conversely, the share the
DNO retains if it underspends.

The strength of the IQI efficiency incentive isel@ined by Ofgem’s assessment of the
DNOs’ efficient costs (Ofgem:DNO totex ratio) ansl ¢calibration of the 1QI matrix. To
determine the efficiency incentive strength, weehased an IQI matrix calibrated by SP, as
Ofgem has not yet published its proposed IQI mdtixhe RIIO ED1 control.

For the simulation of outturn costs, we specifyistizal distributions for the following
categories of totex:

» Load related capex;
* Non-load related capex — asset replacement;
= Non-load related capex — other;

=  Faults;
= Tree cutting; and
= Controllable opex.

The model assumes triangular distributions for eddhese categories of totex over the
RIIO-ED1 period. The most likely case can be dafias the Business Plan cost forecast, the
Ofgem Final Proposals totex assessment, or amatitee most likely case defined by the

user. The user can then specify upper and lowend®on cost risk for each of the above
categories. Having specified distributional asstiomg regarding the costs, in each
simulation run, the model picks a random value ftbmassumed distribution. The DNO

then bears the share of any totex over- or undedses defined by the 1QI efficiency
incentive.

2.2.1.2. Load related expenditure

Ofgem has decided that DNOs can trigger a reodenésad-related capex if they can
demonstrate a net efficient expenditure 20% greatemaller than Ofgem’s base allowance
over the whole ED1 period (i.e. actuals plus fos¢és#or the remainder of the period), and
the level of overspend is equal to or exceeds thiemnality threshold of 1% of average
annual base revenue.

As noted above, the risk model generates stochagtienditures for the years up to the
reopener window. At the reopener, companies haverécast their overspend for the
remainder of the price control period. We madesinglifying assumption that the forecast
overspend for the period as a whole is extrapolgted the overspend seen to date.
Simulated actual expenditure is assessed agamsetipener conditions, and the reopener is
triggered only if both conditions are satisfiedltriggered, the reopener adjusts for any
variation in efficient expenditure beyond the 20&éadband. We modelled the uncertainty
mechanism in line with Ofgem’s decision to have t&opener windows in 2017 and in 2020.

NERA Economic Consulting 4
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2.2.1.3. Non-load related capex - asset replacement

As noted above, asset replacement expenditurenidaied based on a triangular distribution
around the SP cost forecasts or Ofgem’s Final Rapdotex assessment. However, this
category of expenditure is subject to a separaesament that we developed the
functionality to model.

At RIIO-ED1, Ofgem decided to modify the existingatth index (HI) by stripping out the
criticality element and creating a separate ciitcandex, measured on a scale of C1 to C4.
Furthermore, the health and criticality scoresrédevant assets will be combined and
consolidated into a newly developed compositeindkex. Using DNOs’ forecasts for their
network’s position according to the new H&CI ind&fgem proposes to calculate an
expected improvement in each DNO'’s asset risk doased on their business plans, which
will represent the DNOs’ agreed deliverable forGRED1. At the end of RIIO-ED1, if the
DNO fails to demonstrate that its actual level sdet replacement meets the level agreed at
the beginning of the price review, the DNO will fsenalised through a penalty of 2.5% of
the value of this underspend through a downwardsagtent to its RIIO-ED2 allowed
revenue. If the DNO meets the requirement, an upadjustment to its RIIO-ED2 allowed
revenue will be applied, such that it receivesveare of 2.5% of the value of this overspend.

In developing the model, we built in a place holtiet allows the user to enter the year in
which this review of DNOs’ performance against H&Cl index occurs, and to model the
effect of this review on cash flows. Ofgem propasespecify the agreed deliverable for this
mechanism based on a target risk score. As itirmmaclear at the current stage, how
Ofgem would calculate such a score, we based tlielitgg on financial expenditures for
H&CI relevant assets. However, if as currentlyisaged, the review will only take place at
the end of ED1, there will be no financial impamt fhe ongoing RIIO-ED1 years so the
scheme has no effect on the modelling.

2.2.1.4. Smart metering volume driver

Ofgem has proposed a smart metering volume drowethe upcoming price control, which

will link allowed revenues to the number of calt®associated with the smart meter roll out.
We have incorporated a placeholder for the propsssatt metering volume driver, although
at the current stage, we have not been able to ffeliable assumptions on the volume targets
or the incentive rate, so the driver is currenthactivated.

2.2.15. Non-controllable opex (non-totex)

Non-controllable opex does not form part of totes. for the 1QI) and is treated as a pass-
through item in the financial model. The Finan®del simulates uncertainty in non-
controllable opex using a triangular distributibnt because it is a pass-through item,
allowed revenue adjusts (with a lag — see Secti®ib&ow) to reflect simulated costs.

2.2.2. Incentive schemes

Ofgem considers a number of incentive schemes H@-ED1 to encourage the DNOs to
deliver the primary outputs and secondary delierabfficiently. Most incentives include
financial rewards or penalties, while some are t&mnal or informational or have a
potential financial impact only on the subsequeitegpcontrol in ED2 through a later true-up.

NERA Economic Consulting 5
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For our risk modelling and financeability assessiie focused on those incentives that
create revenue risks in the RIIO-ED1 period.

In general, for the revenue outcome from incergislgemes, we defined triangular
distributions around Scottish Power’s view on thestrikely outcome (i.e. mode). Where
Ofgem has defined a maximum reward or a maximunalpea DNO can receive through an
incentive scheme, these incentive revenue capfi@g determine the upper and lower
bound of the triangular distribution.

Incentive scheme performance in one year is mkalylicorrelated with performance in
another year during the price control. Outputs deliVerables such as customer satisfaction
evolve gradually over time. A year of poor perfame with maximum penalty in one area
is unlikely to be followed by a year with strongemyperformance and high revenue rewards.
The model therefore simulates the incentive schemeomes by taking random draws from
the described distributions for the first and th&t RIIO-ED1 price control years (i.e. 2015/16
and 2022/23) and interpolates the outcomes fopéhied in between.

2.2.2.1. Broad Measure of Customer Satisfaction (BMCS)

The revenue exposure related to the Broad Measuasiomer Satisfaction is stated as a
percentage of the annual allowed base revenuehwygcassume is represented by the
baseline Final Proposals allowance, excluding tfexts of all incentive and uncertainty
mechanisms.

The BMCS incentive scheme incorporates five diffiéeements, each with a respective
maximum reward or penalty the DNO can receive {Sd#e 2.1). The total revenue
exposure sums up t6- 1.5% of annual base revenue. We defined theoog for each
category as a triangular distribution around Skswon the likeliest outcome. The upper
and lower bound of the triangular distribution determined by Ofgem’s proposed caps and
floors.

Table 2.1
Broad Measure of Customer Satisfaction: Revenue Exp  osure
[as % of base revenue] Maximum Penalty / Maximum Reward /
Lower bound Upper bound

Customer Satisfaction Survey

Minor connections -0.5% +0.5%
Interruptions -0.3% +0.3%
General inquiry -0.2% +0.2%
Complaints metrics -0.5% +0.0%
Stakeholder engagement -0.0% +0.5%
Total -1.5% +1.5%

Source: Ofgem Strategy Decision “Outputs, Incestized Innovation”, Scottish Power data.

NERA Economic Consulting 6



Risk Modelling for RI10-ED1 Identifying and Quantifying Risk Factors

2.2.2.2. Interruption Incentive Scheme (11S)

Ofgem sets the overall revenue exposure for theermption Incentive Scheme at +/-250
basis points RORE basis points per annum with arsstmc revenue and penalty cap. To
model this scheme, we calculate the value 250 Ipasig on RORE in £ million, and assume
a triangular distribution around this revenue d@ffsound SP’s best view on the most likely
revenue outcome from the IIS.

2.2.2.3. Connections Guaranteed Standards of Performance

The Connections Guaranteed Standards of Perfornsahene is a penalty-only mechanism.
Operators have to pay prescribed levels of compiemst the customer where GSOP
standards are not being met. Our model usesragytriar distribution with a mode and upside
limit of £0, with the lower bound determined by SRiew on its maximum exposure.

We considered the expected cost per annum for G88.mode of the triangular distribution
we assume is at the most likely level forecast ByWdth an upper bound at zero and a lower
bound in line with SP’s view on its maximum dowresekposure. Additionally, we

modelled GS6 payments in case of non-completedemiimm works as a low probability

high impact risk factor. We modelled the expogorthese exceptional one-off payments
through a , such that the user enters an apptegrabability of the event resulting in
penalty payments, as well as the average paymeewvpat’

2.2.2.4. Time to connect (minor connection customers)

The time to connect incentive scheme applied taom@ennection customers is a reward-
only incentive. As such, the triangular distribuatiior the revenue outcome resulting from the
scheme has a downside cap at £0. Ofgem sets tliemaoma revenue reward to +0.4% of
annual base revenue which we take to be the upajplef a triangular distribution.

2.2.2.5. Incentive on Connection Engagement (major connection customers)

By contrast, the Incentive on Connection Engager(i@t), which relates to major
connection customers solely, is a penalty-only miige. The maximum revenue exposure for
a licensee is -0.9% of annual base revenue.

The Strategy Decision documents state that thermanxi penalty that can be applied to a
DNO will be proportionate to the market segmené trave passed the Competition Test, but
Ofgem has yet to decide on the approach used Ie tbeasize of penalty. Our risk model
adopts a working assumption of maximum risk expesand defines a triangular distribution
with lower bound at 0.9% of base revenue and uppend at zero.

Please note that GS6 in fact distinguishes betf@e different types of connections work for whiour different
daily penalty rates apply in the event of uncongdetork. We consider a high level aggregate apprbace and
consider an overall GS6 outcome. If detailed datavailable, the model may accomplish for the diffie types of
connections and payments.

NERA Economic Consulting 7
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2.2.3. Cost of debt

The cost of debt is determined by the interestohtambedded and new debt and the
amounts of debt outstanding. The Financial Rislkd&@ccounts for uncertainty around both
the interest rate and the amount of debt issuedEDé.

2.2.3.1. Amount of debt outstanding

The amount of new debt in any year depends onr@Rsncing requirements, the cash flow
from investments, the cash flow from operations @) cash flow to equity. All else equal,
higher refinancing requirements, more capex, lessaiing income, and higher dividends
will lead to more new debt issuance.

The model treats SP’s capex program for ED1 asenaggs; simulation results will have an
impact on cash flows from operations, which wilvea knock-on effect on the amount of
new debt. This means the amount of new debt isgambusly determined by our model.

The amount of embedded debt is consistent with §&asing assumption.

2.2.3.2. Interest rate

We assume the cost of SEbedded deli$ based on SP’s actual embedded debt costs.
New debt requirement over the RIIO ED1 period iglgiled as:

» Floating rate debtup to a £200m threshold, the model issues shorttieating rate
debt. The cost of floating rate debt is equahwgimulated 1 year risk-free rate plus
100bps, in line with SP’s financing arrangements.

» Fixed rate debtonce the £200m threshold is breached, the medeés long-term fixed
rate debt. Fixed rate debt is issued at the stediiBoxx A/BBB rate prevailing at the
time of issuance.

2.2.3.3. Interest rates projections for ED1
We project interest rates as the sum of projectatirisk free rates and projected debt

premiums. Figure 2.1summarises our approach otilzding interest rate trajectories over
ED1.

NERA Economic Consulting 8
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Figure 2.1
Approach of calculating interest rate trajectories over ED1
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Source: NERA illustration

Simulating risk-freerates

We project real risk free interest rates with aurat of 1 and 10 years for each year of ED1
(trajectory of interest rates) based on instantaséorward rates. We derive forward rates
from the current ILG vyield curve using the bootgpig method. We refer to this trajectory
as our central forecast. Our method of projectirigrest rates rests on the concept of
“expectations theory”, which states that forwarast rates can be used as forecasts for
future interest rates.

Algebraically, the 10 year maturity forward rateygar 1 (fo 1) is calculated from
instantaneous forward rates as follows:

f10.1= [f2.0 X fa0 X f4.0 X f5,0 X 6,0 X 7,0 X fg.0 X fo.0 X f10.0X f11,0 JNH10

where o is the instantaneous forward rate in year x a¢ tindefined as “1+ rate”. Similarly,
we calculates, fi03..., fiogfor years 2, 3, ..., 8 of ED1.

In order to capture the uncertainty around ourregéfdrecast, we calculate a large number
(4000) of trajectories. For example, we calcudatialternative 10 year maturity forward rate
in year 1 (fio,1) as follows:

£°10.1= [(f2.0+ U1) X (f3.0 + U1) X ... X (fr1 0 + U219
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whereU; is an independent and identically distributed)(fmhdom “shock”, with zero mean
and positive standard deviatiosy). Similarly, we calculate {3, f°10,3..., f°10,6 by adding
random shock¥y, Us, Uy, .. Us

We calculate the standard deviatiorCobasedn time series evidence. For example, we
calculates; as the standard deviation of the historical diffieeebetween the forward rate f

in t-1 and the realised ratgsfin t. Similarly, for the standard deviation@4, o1, we

calculate the difference between in t-1 and the realised ratg;f etc. We perform these
calculations over a period of 27 years (since IlaBads available) and calculate the standard
deviations of the differences.

The process of calculating real risk free interasts is illustrated in the figure below.

Figure 2.2
Calculation of 10 Year Maturity Interest Rates
1y 2y 3y 4 .. 10y 1y 12y
t0 f,0 f20 f3,0 f40 .. f10,0 f11,0 f120 ..
Random S V
shock
t1 fil  f21 31 f41 .. fl01 f11,1 f12,1
t2 fi2 f22 f32 f42 .. f102 {112 f122 ..
Used to calculate the future 10-year
3 maturity real risk-free rate in t,

Source: NERA analysis

Figure 2.3 shows the distribution of trajectorielioiwing the described method above. Our
risk model randomly chooses a trajectory at a tieaeh trajectory is chosen with equal
probability.

NERA Economic Consulting 10
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Figure 2.3
Distribution of 10 Y Maturity Interest Rates over R 110-ED1
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Source: NERA analysis

To model the risk-free component associated witls 8ag-term debt, we draw on the
simulations of 10 year government debt yields l{astrated in Figure 2.3). For the risk-free
component of SP’s short-term debt, we draw on ooulgtions of 1 year government debt
yields. The future real cost of debt issuedSis then calculated by adding to the simulated
real risk-free rate a debt premium spread, as \waexbelow.

Debt premium

For SP’s new long-term debt, tepreadcorresponds to the expected debt premium paid by
an A/BBB-rated non-financial company on top of tis&-free rate for a bond with a maturity
of 10+ years. We modelled the spread based onisharical relationship between the debt
premium/spread and the level of the real risk fege, where the spread is calculated as the
relevant iBoxx index used by Ofgem to set allowetitccosts minus the yield on government
debt of a similar maturity (both in real terms)ur@nalysis showed a negative correlation
between the spread and risk free rate, as illestriat Figure 2.4° Drawing on the historical
relationship, we model the level of the future sgrén each year as inversely correlated to
the level of the simulated real risk free ratetrsd the actual (real) cost of new debt is less
volatile than the simulated risk free rate.

10 gpecifically, we estimated the relationship betwehe spread and risk-free rate as follows: ne@dasl on A/BBB debt

=212 bpaninus0.31 * RfR.

NERA Economic Consulting 11
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Figure 2.4
There is an Inverse Relationship Between Debt Premi  um
and Real Risk-Free Rate
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Source: NERA analysis of Bloomberg data

The real cost of new short-term debt is calculégddding a spread of 100 bps to the
simulated one year maturity risk free rate, in lith financing arrangements specified by
SP.

In addition, some of SP’s embedded long term depticed at LIBOR + debt premium. We
calculate future values of LIBOBy adding a spread to the simulated real onenaafree

rate. The estimated spread is calibrated usingrigal LIBOR data, using a similar
methodology as for A/BBB rated bonds.

The actuahominalcost of debt is then obtained by applying the Fisbenula to the future
real cost of debt using expected inflation.

Ofgem’s future allowed cost of debt in each yeathefRIIO-ED1 period is updated with the
simulated costs of new debt for an A/BBB-rated fioancials corporate bond with 10+ year
maturity!*

2.2.4. RPI

Allowed revenues in the model are indexed each lyased on a forecast of RPI. The current
version of the risk model uses the central RPIdase of 3.1% p.a. reported in the latest
Ofgem RIIO-ED1 model that was made available t@Lildo ED C1 199b _NonFT_DNO
19-01-14).

1 Note that the cost of debt allowance in the méglah allowance in real terms and inflation is ueerated through

indexation of the revenues, in line with Ofgem’stiheelology.
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However, we also developed an alternative appréactine assessment of simulated RPI risk,
where in each simulation run the model selectsiéiation forecast from a range of different
independent forecasts for RPI during the RIIO-gktfo These inflation forecasts are all
reported in the HM Treasury Publication “Forecdstshe UK economy: a comparison of
independent forecasts” from November 2013 and difa@m reputable sources; hence they
are assumed to occur with equal probability.

2.2.5. RPE

At present, we do not model uncertainty about RIRPESs separately from the other risk
factors affecting the various categories of expemdi(see above). However, we have
incorporated an alternative approach for simulaR®RE uncertainty into the model, which is
described in a separate report prepared by SP.

12 We assemble the medium term forecasts avail#litee forecast is not complete for the entire Eiztiod we
substitute the average value of forecasted RPItréov years where it is not available.
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3. Modelling Approach

3.1. Overview of Model Structure

The Monte Carlo simulation tool we developed footEish Power builds on Ofgem’s draft
regulatory Price Control Financial Model for RIIBE."® We have restructured and added
to Ofgem’s model in order to transform the deteistio regulatory model into a risk model
that explicitly distinguishes between actual aroved costs and can simulate random
variation of the key risk factors using Oracle’$tsare “Crystal Ball”.

Figure 3.1
lllustration of the Main Changes to Ofgem Model to Incorporate Monte Carlo
Model Framework

Distributional assumptions for key risk
factors, accounting for Ofgem’s

proposed risk mitigation mechanisms F External
— :
: Risks :
Business Iy Iy Business
Risks é Risks
Incentives 4 4 Incentives

Values pasted by macro:
calculation of base

allowed revenue, before
modelling risk factors

Final Proposal
<[

: Shows distributions of key
: performance metrics

Calculations

<&
Ratios & N Results
Debt Charts

Sheets Added by
NERA

Source: NERA illustration

Figure 3.1 illustrates the structural changes we hmdertaken to get from the Ofgem model
to a Monte Carlo model framework. Key changesudel

= Differentiating between actual costs and allowestg,cand turning input factors into
stochastic variables. Final proposals totex allues are determined in “Allowed totex”
sheets, using the business plan cost forecastharabssumed Ofgem:DNO totex or 1QI
ratio. The FP allowances then feed into the SRDSPMW Input sheets and through the
existing financial model to calculate FP allowedeneues. Actual costs are modelled as

13 Model version LIMO C1 84, received from ScottRbwer on 18 May 2013.
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stochastic variables, mainly on the “Business R#@téets. From the “Business Risk”
sheets, simulated costs feed through into the ¢iahdstatements worksheets. By
accounting for risk mitigation mechanisms and tregletling of re-openers, 1QI cost
sharing or indexation mechanisms, we avoid thentiaiefor overstating the risk
exposure of the business;

» Including model flexibility to set mean of the sitated totex distributions equal to
business plan totex, the Final Proposals totexvaliees or an alternative user defined
value. To do this, we included a switch on therUsterface worksheet;

= Modelling of the annual iteration process that upsgallowed revenue (see Section 3.3)
in line with outturn simulated totex, including thse of a macro to calculate, and then fix
across all iterations of the Monte Carlo simulatite FP allowances;

= Modelling of Ofgem’s risk mitigation mechanismss Aoted above, the “Business Risk”
sheets calculate how allowed revenue changes fioigpshocks to costs;

= Modelling of incentive schemes and resulting reemopact. These calculations are
mainly performed on the “Incentives” worksheets;

= Modelling of external risk factors, such as thetadslebt or inflation. The prevailing
cost of debt is a random variable, as describ&gttion 2.2.3 above, which is simulated
on the “External Risks” sheet. We also model exghyi how this feeds into the 10-year
trailing average cost of debt index, and henceallosved cost of debt;

» Including model flexibility to switch between natial and actual financing structure. To
do this, we included a series of switches on ther ligerface worksheet;

» Modelling automated issuance of debt. Debt isadswithin the price control period to
ensure the business has sufficient cash to coweh@stic) expenditure, as described
further in Section 3.2 below;

= Generating distributional charts for key financetios and financeability metrics. As we
discuss below in Section 3.4, the model recalcslalierelevant ratios and records how
these ratios vary from one iteration to the nébtte analysis of the realised values
resulting from hundreds or thousands of iterat@imns the derivation of probability
distributions for each financial metric.

3.2. Modelling of Finance & Tax

Consistent with Ofgem’s modelling approach, we assthat at the start of the price control
period the amount of embedded debt in the busises=s equal to the assumed notional
gearing level, multiplied by the RAV. Likewise, we assume that in the first year of the
control period that the company has equity in theifess equal to RAV multiplied by (1-
assumed notional gearing). We assume interest palsted to embedded debt are equal to
Ofgem’s 10-year trailing average cost of debt.

As we roll forward the Monte Carlo simulation owene, the model assumes that cash flow
short falls during a year are financed (in thet finstance) through short-term floating rate

14 From a financing perspective, we modelled eacBRIs DNOs as a separate ring-fenced entity.
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loans. However, we assume a limit on the sizé®fshort-term floating rate facility such

that whenever the closing value of short-term ftaptate debt exceeds this threshold, the
model automatically issues a new long-term bondthBhe threshold for bond issuance and
nominal value of new bonds are model inputs. Thescof variable debt and long-term bonds
are stochastically simulated within the model.

In line with Ofgem’s modelling approach, we assuire:

» The model injects new equity to ensure that modejlearing does not exceed assumed
notional gearing by more than a user specifiedstiolel amount;

= Each DNO'’s annual cash outgoings include divideswisal to 5% of the notional equity
portion of RAV; and

= Of each DNO'’s long-term debt, 25% is index-linked.

Finally, the model also allows the user to consaecenario in which the costs of embedded
debt are based on the company’s actual ratherithantional financing structure. The
actual financing structure calculates the outtwst of debt based on the DNOs’ actual
embedded debt.

3.3. The Annual Iteration Process

One of the major differences between Ofgem’s madedl our Financial Risk Model is the
distinction between allowed and actual costs amdmee in the stochastic framework. The
RIIO-EDL1 regulatory framework will include an Anrldgeration Process that updates the
allowed revenue for DNOs, as actual data becomaita@le on their actual performance,
costs and output levels.

As a starting point to modelling the Annual ItepatiProcess, we developed a macro that
calculates baseline Final Proposals Allowancesinasgy no uncertainty and that actual costs
and outturn costs are equal at the level forecatsta Business Plan. It then saves the values
in the “FP Allowances” sheet, which it can then pame against recalculated allowed
revenue at each subsequent simulation.

The model then sets actual revenue equal to tred Pnoposals Allowances for the first years
of the price control period, and adjusts actuaénexe with a lag once actual outturn allowed
revenue is generated from the simulation, i.er @teounting for simulated costs and the
various uncertainty and risk mitigation mechanisi8pecifically, the model calculates an
incremental change to Final Proposal base revéamasyn as the “MOD” term for each
period, which is determined as the delta betwe&mahand allowed revenue, inflated (or
deflated) at the WACC. The adjustment lag (in gg& an input assumption that the user
can specify®

15 While Ofgem’s deterministic model calculated M®D term only for one year at each time and savstbtical values,

our Financial Risk Model incorporates the functidydo recalculate base revenue each year fontingle RIIO-ED1
period.
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Modelling Approach

3.4. Model Outputs to Assess Financeability

By running many iterations of the model, the matksives probability distributions around
key metrics of the DNOSs’ financial performance. plrticular, the model allows the
derivation of distributions around the key finahcatios that Ofgem uses to assess
financeability, and the ratings agencies use tarealit ratings. As a starting point, the
model therefore derives distributions of the rashewn in Table 3.1.

Table 3.1 sets out the definitions of the ratiod tire reference value for a Baa rating for
each sub-factor according to Moody’s rating methoglp for regulated electric and gas
networks. However, in interpreting these ratios,recognise that a projection that one or
more financial ratios will fall below the threshsldormally required to achieve an
investment grade rating does not necessarily nteanuld be downgraded and/or is not
financeable. Specifically, ratings agencies exaniaends and exercise judgment when

evaluating a company’s creditworthiness. They atswsider a broader range of factors than

just credit scores, including, for example, theutatpry environment.

Table 3.1
Financial Ratios and Reference Value for Baa (Moody ’s)
Ratio Definition Reference
for Baa
Credit Ratios
FFO interest cover ratio (FFO + Net cash interest paid) / Net cash interest paid =225
(cash interest only)
Post-Maintenance Interest (FFO - RAV Depreciation + Net cash interest paid) / Net =214
Cover Ratio cash interest paid
Gearing Closing Net Debt / Closing RAV < 75%
FFO / Net debt (FFO + Net inflation interest paid) / Closing Net Debt = 8%
RCF / Capex (Retained Cash Flow + Net inflation interest paid) / 21.0
Capex (slow pot expenditure)
RCF / Net Debt (Retained Cash Flow + Net inflation interest paid) / > 10%
Closing Net Debt
Equity Ratios
RORE (Notional gearing, Regulated equity return (Actual return net of regulated n/a
Allowed CoD) debt return at allowed CoD) / Regulated equity (notional
equity share of RAV)
RORE (Notional gearing, Regulated equity return (Actual return net of regulated n/a
Actual CoD) debt return at actual CoD) / Regulated equity (notional
equity share of RAV)
Regulated Equity / EBITDA  (Closing Net Debt + Closing RAV) / EBITDA n/a
Regulated Equity / PAT (Closing Net Debt + Closing RAV) / Profits after tax n/a
Dividend Cover Ratio Profits after tax / Dividends paid n/a
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Scale and Complexity of Capital Programme
Capex / RAV Capex (slow pot expenditure) / Closing RAV <12%

Source: Ofgem RIIO PCFM version LIMO CM 84, Moodyating Methodology: Regulated Electric and Gas
Networks, NERA.

In addition to the above ratios, we therefore aggre a series of credit metrics into a single
index that reflects the company’s overall creddrecusing the weightings published by
Moody's® The single index we derive from our FinancialkRi4odel combines the
company’s performance against financial ratio thoéds with scores relating to other
determinants of its overall creditworthiness. Tésulting index can then be compared to
published thresholds consistent with a range ditratings. Moody’s assessment of credit
risk in the regulated electric and gas networksosdocuses on four broad factors which
encompass 13 specific sub-factors. Our Finand&d Rodel simulates key credit metrics
and the Capex-to-RAV ratio which reflects the s@ald complexity of Scottish Power’s
capital programme.

In calculating the Moody’s index, we keep the ssa@ehieved by the companies for sub-
factors besides financial ratio performance aneéxapogramme constant across scenarios,
and set them based on data from SP. This mearsxdmple, that we assume no change in
the ratings agencies’ perception of the regulategyme in the UK, or the business models
operated by the DNOs. Table 3.2 shows the weiglitineach factor and the assumed rating
score for SP.

Although we have tried to implement Moody’s ratimgethodology as closely as possible to
the approach described in its Rating MethodologyRfegulated Electric and Gas Networks,
there is some ambiguity in Moody’s descriptionsparticular about the application of the
second stage weighting (Moody’s step 6).

Furthermore, the methodology states that the ratiiiges historical and projected financial
results, depending on whether Moody'’s believesahaampany’s credit metrics will improve
or deterioraté® For our simulations, we use a historical 3-ya@rage of the key credit
metrics.

16 Moody's Rating Methodology: Regulated Electricla®as Networks, Moody’s Global Infrastructure FioenAugust

20009.

17 We apply a simple multiplication of the sub-facieighting with both the Step 3 penalty factorl(1,1.15,2.3) and the

Step 6 numerical factor (1,3,6,9,12,15), consistatit Moody’s example set out in footnote 3 on p@géthe Rating
Methodology.

18 Moody's Rating Methodology, page 6 and page 19.
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Table 3.2
Rating Factor Weighting and Rating Value Assumption s

Rating Factors Factor Rating
Weighting for SP

1 Regulatory Environment and Asset Ownership Model

Stability & predictability of regulatory regime 15% Aaa
Asset ownership model 10% Aa
Cost and investment recovery 10% A

Revenue risk 5% Aa

2 Efficiency and Execution Risk

Cost efficiency 6% Baa
Scale and complexity of capital programme (Capex/RAV) 4% simulated
3 Stability Of Business Model and Financial Structu re
Ability and willingness to pursue opportunistic corporate activity 3.33% A
Ability and willingness to increase leverage 3.33% Baa
Targeted proportion of operating profit outside core regulated activities 3.33% Aaa
4 Key Credit metrics
3yr PMICR 15% simulated
3-yr Net Debt/RAV 15% simulated
3-yr FFO/Net Debt 5% simulated
3-yr RCF/Capex 5% simulated
Total 100%

Source: Moody’s Rating Methodology: Regulated Eleend Gas Networks, NERA.

In addition to these ratios used by ratings ageneierecent price controls Ofgem has also
used the Return on Regulated Equity (RORE) as anotieans of assessing DNOs’
financeability. The model allows us to estimatelability distributions around RORE, for
comparison against Ofgem’s aspiration that DNOsawdmeve an upside return on (notional)
equity in the low double-digits, and be exposed tibwnside return at or below the cost of
debt (see Section 1.2 above).

We calculate the equity return as the DNQO'’s totalial revenue after annual iteration
process, less allowed regulated debt réfutess allowances for fast-pot expenditure, non-
controllable opex, RAV depreciation, ,pass-throiigns and tax allowance and less totex
over/underspend not funded via the IQI mechaniBaviations of the resulting equity return
from the Ofgem notional cost of equity indicate i@®nal over- or underperformance at
notional gearing and notional cost of debt.

While this RORE definition, consistent with Ofgedoes not account for any over- or
underperformance resulting from the mismatch betvastual and allowed cost of debt, we
also calculate an alternative RORE at notionaliggdiut at actual cost of debt. The
calculation of the regulated equity return for thegiity metric differs from the above in that

19 Regulated debt refers to the debt level at natigearing.
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it deducts the regulated debt return at actuadawsbf allowed cost of debt, with everything
else being the same.
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