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DISCLAIMER 

This report was prepared by Cambridge Economic Policy Associates (CEPA) Ltd for the 

exclusive use of DCUSA Ltd (the client). It is the result of work undertaken by CEPA Ltd and 

TNEI Services Ltd (TNEI).   

Information furnished by others, upon which all or portions of this report are based, is 

believed to be reliable but has not been independently verified, unless expressly indicated. 

Public information, industry, and statistical data are from sources we deem to be reliable; 

however, we make no representation as to the accuracy or completeness of such information, 

unless expressly indicated. The findings enclosed in this report may contain predictions based 

on current data and historical trends. Any such predictions are subject to inherent risks and 

uncertainties.  

The opinions expressed in this report are valid only for the purpose stated herein and as of 

the date of this report. No obligation is assumed to revise this report to reflect changes, 

events or conditions, which occur subsequent to the date hereof.  

CEPA Ltd and TNEI Services Ltd do not accept or assume any responsibility in respect of the 

Report to any readers of the Report (Third Parties), other than the client. To the fullest extent 

permitted by law, CEPA Ltd and TNEI Services Ltd will accept no liability in respect of the 

Report to any Third Parties. Should any Third Parties choose to rely on the Report, then they 

do so at their own risk.  

CEPA Ltd and TNEI Services Ltd reserve all rights in the Report. 
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GLOSSARY 

Term Meaning 

Allowed revenue The DNO Party’s Allowed Distribution Network Revenue 

All-the-way tariff A tariff applicable to an end user of a DNO Party’s network 

AMI tool Automated Model Interaction tool 

Annual Review Pack (ARP) A model completed by each DNO Party that calculates forecast 
CDCM use of system tariffs for the next five years 

Authority The Gas and Electricity Markets Authority 

Common Distribution 
Charging Methodology 
(CDCM) 

The methodology used for calculating charges to Designated 
Properties as required by standard licence condition 13A of the 
Electricity Distribution Licence 

CDCM model The model used in the calculation of CDCM use of system charges 

Coincidence factor Aggregate load for a customer category at the time of the DNO 
Party’s system simultaneous maximum load divided by maximum 
aggregate load for that customer category 

Customer contribution Capital charges payable by customers under the DNO Party’s 
connection charging policy 

Distribution and Connection 
Use of System Agreement 
(DCUSA) 

A multi-party contract between licensed electricity distributors, 
suppliers and generators in Great Britain concerned with the use of 
the electricity distribution system 

DCUSA text The text of the DCUSA 

DCUSA Ltd The company established, owned, and funded by parties to the 
DCUSA. The main activity of DCUSA Ltd is to administer the 
governance of the DCUSA 

DCUSA Change Proposal 
(DCP) 

A proposal to change the DCUSA text 

Distribution losses Units lost while being transported through the Distribution System 

Distribution services area 
(DSA) 

The specified area within which a DNO Party must provide specified 
distribution services 

Distribution system The system consisting (wholly or mainly) of electric lines owned or 
operated by a distributor 

Distribution network 
operator (DNO) 

A company licensed to distribute electricity in Great Britain by the 
Authority 

Diversity allowance The extent, expressed as a percentage, to which the sum of the 
maximum load across all assets in the modelled network level is 
expected to exceed the simultaneous maximum load for the 
network level as a whole 

DNO party An electricity distributor who operates one of the 14 DSAs and in 
whose Electricity Distribution Licence the requirements of Section 
B of the standard conditions of that licence have effect 
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Term Meaning 

DRM Distribution Reinforcement Model 

EHV Nominal voltages of at least 22kV and less than 132kV 

EHV Distribution Charging 
Methodology (EDCM) 

The methodology used for calculating charges to Designated EHV 
Properties as required by standard licence condition 13B of the 
Electricity Distribution Licence 

EDCM model The model used in the calculation of EDCM use of system charges 

Embedded network An electricity distribution system operated by an LDNO and 
embedded within the DNO Party’s network 

End user  A user that is not a LDNO 

Extended Method M The name for a model previously used to calculate LDNO discounts 
for application in the EDCM 

Forecast Business Plan 
Questionnaire (FBPQ) 

The questionnaire that the DNO Party is required to submit in line 
with Regulatory Instructions and Guidance issued by the Authority 

Forward cost pricing (FCP) 
methodology 

A methodology used in the EDCM to set locational charges based 
on annual incremental charges for EDCM connectees. A 
fundamental principle of the FCP model is that the revenue 
recovery generated from its incremental charges is equal to the 
expected cost of reinforcement. 

GSP Grid Supply Point - where the distribution network is connected to 
a transmission network 

GWh A gigawatt hour of electricity 

HV Nominal voltages of at least 1kV and less than 22kV 

IDNO Party A Party that holds a Distribution Licence in which Section B of the 
standard distribution licence conditions does not have effect  

kV Kilovolt (1,000 Volts): a unit of voltage 

kVAr Kilo Volt Ampere reactive: a unit of reactive power flow 

kVArh Kilo Volt Ampere reactive hour: a unit of total reactive power flow 
over a period of time 

kW Kilowatt (1,000 Watts): a unit of power flow 

kWh Kilowatt hour: a unit of energy 

Licensed distribution 
network operator (LDNO) 

An IDNO Party or DNO Party operating an electricity distribution 
system outside of its DSA 

LDNO boundary  The point at which electric lines or electrical plant that form part of 
the DNO Party's network are connected to an embedded network 
that is not owned or operated by the DNO party 

LDNO discount Percentage discounts calculated in the PCDM applied to a DNO 
Party’s all-the-way tariffs 

Long-run incremental cost 
(LRIC) methodology 

A methodology used in the EDCM to set locational charges based 
on nodal incremental costs. These costs represent the brought 
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Term Meaning 

forward (or deferred) reinforcement costs caused by the addition 
of an increment of demand or generation at each network node 

LV Nominal voltages of less than 1kV. 

LV Mains LV distributing mains where: 

a) the upper boundary is at the secondary side (LV) of a 
distributor transformer; and 

b) the lower boundary is the point of connection associated 
with the LV service 

LV Services The service line from the LV main to the DNO’s protection device 
situated upon the customer’s premises, including the joint and 
associated components connecting the service line to the 
distributing main 

Method M The name for a model previously used to calculate LDNO discounts 
for application in the CDCM 

Modern equivalent asset 
value (MEAV) 

An estimate of replacement cost 

MPAN The unique number identifying a particular Metering Point or 
Metering System 

Network The DNO Party’s Distribution System within the DNO Party’s 
Distribution Services Area 

Network level A circuit or transformation level between supplies at LV and the 
transmission network 

Nominated Calculation 
Agent 

The provider of specified input values under the DCUSA text 

PCDM The Price Control Disaggregation Model used to calculate LDNO 
discounts for application in the EDCM and CDCM 

Peaking probability Probability, expressed as a percentage, that a given level of network 
assets will experience peak load during a given timeband 

Power factor Ratio of energy transported (kW) to network capacity used (kVA) 

Regulatory reporting pack 
(RRP)  

A dataset produced each year by each DNO Party for the Authority 

Service model A costed design for the typical dedicated assets of a category of 
network users 

Standing charge factors A set of numbers (in percentage terms) specified in DCUSA 
Schedule 16 paragraph 74 which determine the proportion of unit 
costs allocated to capacity or fixed charges rather than unit rates 

Unit A kilowatt hour of electricity 

Use of system charges Demand Use of System Charges and Generation Use of System 
Charges 

User Customers (whether demand customers or generators) and (where 
relevant) LDNOs 



7 

1. INTRODUCTION 

This section explains the background to this model user guide, presents a change control log 

and sets out the structure of the document.  

1.1. Background and purpose of this document 

CEPA and TNEI have been appointed as service providers to DCUSA Ltd to re-develop and 

maintain the charging models used to set electricity distribution use of system tariffs in line 

with the Distribution and Connection Use of System Agreement (DCUSA). This encompasses 

the following models and their corresponding methodologies: 

• Common Distribution Charging Methodology (CDCM) model. 

• Two EHV Distribution Charging Methodologies (EDCM) models. 

• Price Control Disaggregation Model (PCDM). 

• Annual Review Pack (ARP) model. 

This document presents a guide to the “Automated Model Iterator” (AMI) tool. This tool has 

been developed to support operation of this suite of models, by resolving the circularities and 

iterations that exist between the models. The AMI tool is a stand-alone, macro-enabled 

spreadsheet which operates on partially completed copies of the CDCM, EDCM and PCDM, 

copying values between the models until all circularities are resolved. We note that users will 

need to ensure that macros are enabled on their computer and their instance of Excel before 

running the tool1. 

It is assumed that prior to running the AMI tool, users will partially complete the models, 

entering all other inputs into the CDCM, EDCM and PCDM apart from those that are provided 

by other models. 

The guide is applicable to the AMI model v2 pre-release of the 2021/22 model, as provided 

by CEPA/TNEI to DCUSA Ltd on 11th November 2019. This guide should be read in conjunction 

with the CDCM, EDCM & PCDM model guides, as the AMI links these models together to 

automate the interactions between all three of these models.  

It introduces the AMI model and explains how it relates to the other models (Section 2); 

summarises the model’s structure (Section 3); provides instructions on using the model 

(Section 4); and gives a commentary on its information (Section 5), input (Section 6), 

calculation (Section 7), and output (Section 8) sheets. 

1.2. Important notice 

This user guide and the model referenced above have been developed in line with: 

 
1 Guidance on enabling macros can be found here: https://support.office.com/en-gb/article/enable-or-disable-
macros-in-office-files-12b036fd-d140-4e74-b45e-16fed1a7e5c6 

https://support.office.com/en-gb/article/enable-or-disable-macros-in-office-files-12b036fd-d140-4e74-b45e-16fed1a7e5c6
https://support.office.com/en-gb/article/enable-or-disable-macros-in-office-files-12b036fd-d140-4e74-b45e-16fed1a7e5c6
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• The “01 April 2021 DCUSA Charging Methodologies Pre-Release” version of the DCUSA 

text; and 

• the following (if any) DCUSA change proposals (DCPs), where not yet reflected in the 

abovementioned DCUSA text specification: none. 

This document is applicable only to the version of the model, DCUSA text and DCPs referenced 

herein and should not be used as a guide to any other models or versions of the DCUSA legal 

text or DCPs2.  

1.3. Change control 

Table 1.1 records which version of the DCUSA text and charging models this document was 

written for, and how it differs from previous user guide versions. This document corresponds 

to the most recent publication referred to in the end row of Table 1.1. 

Table 1.1: Change control log 

Document 
version 

Date 
delivered 
to DCUSA 
Ltd. 

Corresponding version 
of DCUSA text and 
DCPs 

Corresponding charging 
models 

Updates from 
previous version 

1.0 14/10/2019 01 April 2020 DCUSA 
Charging 
Methodologies Pre-
Release (released 
09/10/2018) 

AMI_v1_20191014.xlsm  
(provided 14/10/2019) 

Original version 

2.0 11/11/2019 01 April 2021 DCUSA 
Charging 
Methodologies Pre-
Release (issued to 
CEPA/TNEI 
10/10/2019) 

AMI_v2_20191111.xlsm  
(provided 11/11/2019) 

Updating for 
2021/22 models 

 

  

 
2 Although the interactions with the AMI are not explicitly set out in the legal text, the legal text does define the 
inputs and outputs within the models that need to be iterated, and these may change year-to-year. 
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2. BACKGROUND TO THE AMI 

In order to calculate the CDCM and EDCM charges using the DCUSA models, there are multiple 

circular interactions between the models that need to be resolved for the inputs and outputs 

between the models to match. The current circularities present within the suite of models are 

illustrated in Figure A.1. 

Figure 2.1: Detailed view of the interactions between the models 

 

The Automated Model Iterator (AMI) automates the interactions between the CDCM, EDCM 

& PCDM models. The AMI resolves: 

1. The first circularity indicated by steps 1-3, by passing the LDNO discounts into the 

CDCM until the LDNO discounts converge (based on a defined tolerance level). 

2. The second circularity indicated by steps 4-6, by recording the total revenue recovered 

in the EDCM, and iteratively passing this into the CDCM until the value converges.  

Once the iterations are complete, the AMI saves the last updated CDCM, EDCM and the PCDM 

models used along with a copy of the AMI model in a user-defined folder. 

By default, the AMI is setup to resolve all model circularities simultaneously. 
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3. MODEL STRUCTURE 

The AMI tool is split into information, input, calculation and results sheets in the same way as 

the CDCM and other DUoS models. A map of the model is provided in Figure A.2. 

The information section includes sheets specific to the AMI model which records any changes 

to the model. 

The inputs sections consist mainly of the ‘AMI operator’ which is used to house the macro to 

run the model along with a few key inputs and the ‘Fixed Input’ sheet which holds the input 

data relating to the spreadsheet structures of the AMI, CDCM, EDCM & PCDM Models. 

The calculation section holds a version of the input sheets from the three models that are 

involved in the iterative process. 

The results section contains the ‘AMI Output Database’ sheet which contains the values 

observed in all the iterations. The users can also set the tolerances for the iterations in this 

sheet. 

Figure 3.1: AMI model map 
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4. OPERATING INSTRUCTIONS 

To operate the AMI model, users must ensure that they have the CDCM, EDCM and PCDM 

models populated and saved. Users should then fill in all user input cells (shaded yellow) in 

the following model sheets of the AMI: 

• Cover, to record information about the DNO, charging year etc; 

• AMI Operator, to run the tool; and 

• AMI Output Database, if there are any changes to the ‘tolerance’ values. 

The ‘AMI Operator’ sheet is especially important.  

Users must input the destination folder location, where the completed and iterated models 

will be saved. Users must also enter the file names and folder locations of the original, 

partially completed models. These models should have all inputs entered except for those 

inputs which are provided by one of the other models – these should be left blank.  

The inputs which are used to define the file and folder locations are shown below. The button 

labelled “Open” can be used to navigate through the computer to select these folders and 

files. 

Figure 4.1: AMI Operator screenshot 

 

This sheet also houses a button as shown below: 

Figure 4.2: AMI macro button 

 

Clicking this button will run a macro3 to automate the iterations between the CDCM, EDCM 

and PCDM models. Note that users will need to ensure this is done on a computer and 

instance of Excel where macros are enabled. In our testing, the tool typically takes around 

five minutes to complete. 

The macro duplicates the original models within the destination folder, and then begins 

iterating between them. It initially copies the outputs from the three populated models into 

the output database. These values are then internally linked to the calculation sheets within 

 
3 A macro is a saved sequence of commands that can be stored and then recalled with a single command or 
keyboard stroke.  
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the AMI. These calculation sheets are then linked back to the inputs of the populated models. 

The cycle continues until the solution converges based on the tolerance provided—that this, 

until the inputs and outputs between the models are equal or very close to being equal. 

The completed models are then saved in the destination folder, with the AMI. 

Information sheets may be completed for example for version control, but are not inputs to 

the model calculations and are not necessary to produce valid results.  

The macro contains error handlers and will provide the user with an indication of what might 

have gone wrong if there is an error. For example, the AMI Operator sheet will show errors if 

the original model files cannot be identified. This could result in the AMI tool not completing 

any iterations. However, the users should also undertake their own input validation 

procedures with respect to the data that is being used in these models. 

5. INFORMATION SHEETS 

The AMI contains three information sheets that provide information and aid with model 

navigation. These are: 

• Cover, which sets out the DNO and charging year to which the model applies, as well 

as model data version. Cover also summarises the model publication date and version 

of DCUSA text to which the model corresponds. 

• Version control, setting out the version of the model published by DCUSA Ltd, and any 

changes from the previous model version. This sheet also provides a summary of in-

built model checks. 

• Named ranges, defining all the named ranges used within the AMI. 

• Model map, providing an interactive schematic of the model. 

In addition to the information sheets, each sheet in the workbook contains a description of 

the worksheet and annotations to tables and section headings where appropriate. These 

sheets are not involved in the calculations within the model. 

6. INPUTS 

The AMI model consists of two input sheets: 

• AMI Operator; and 

• Fixed Input 

The ‘AMI Operator’ sheet is the main input sheet where users have to input the folder location 

and names of the input models along with the destination to which they would like the final 

models to be published. The sheet also consists of the command button which runs the 

iterations. 
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The ‘Fixed Input’ sheet needs to be changed only if there is any change to the sheet 

dimensions of any of the four models including the AMI – this would typically be done on 

users’ behalf by DCUSA Ltd. This sheet sets the row and column numbers on which the macro 

is supposed to run. The main purpose of this sheet is to enable the macro to focus on only 

those cells which are required for calculation. 

Note that there are further “tolerance” inputs defined on the AMI Output Database sheet, 

where a distinct tolerance value can be set for each of the input/output values which need to 

be iterated. The published model contains placeholder values for these, and we anticipate 

that users will want to set their own values.  

7. CALCULATIONS 

There are four calculation sheets within the AMI which mirrors the input sheets of the CDCM, 

EDCM and the PCDM models affected by the circularities identified above: 

• CDCM_General inputs; 

• EDCM_General inputs; 

• EDCM_LDNO inputs; and 

• PCDM_DNO inputs 

The macros contained within the AMI link these sheets to the actual input sheets of the 

models specified by the user on the “AMI Operator” sheet: 

• the ‘General inputs’ sheets in CDCM and EDCM; 

• the ‘LDNO inputs’ sheet in EDCM; and 

• the ‘DNO inputs’ sheet in PCDM. 

This process changes the values in the specified DUoS models whenever the AMI calculation 

sheets are updated. 

8. OUTPUTS 

The ‘AMI Output Database’ sheet provides the number of iterations and the results obtained 

during all the iterations. The ‘tolerance’ values can be set on this sheet and the iterations will 

continue until we have two set of values (model inputs and outputs) which are within the 

tolerance limits. The AMI will resolve the model circularities and look for convergence. Once 

the iterations are complete, the AMI saves the last updated CDCM, EDCM and the PCDM 

models used along with a copy of the AMI model in a user-defined folder. 

The screenshot on the following page shows an example of the AMI Output Database.  

• The columns formatted in red are fixed inputs, used to define the location of the 

outputs to other models in the CDCM, EDCM and PCDM that the model needs to 

interact with. 
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• The five green columns labelled iterations show the values of each of the relevant 

model inputs/outputs that has been recorded from each iteration. (The tool allows for 

up to 15 iterations). 

• The “Latest” column, formatted in orange, is picking the value from the most recent 

iteration of the model, sending it to the AMI’s copy of the relevant input sheet, which 

is then linked to the original model.  

• The tolerance column, formatted in yellow shows the input tolerance between 

iterations for each output that is required to be achieved before the model converges. 

• The difference column shows the difference between each iteration, highlighted in 

red where this exceeds the tolerance value. 
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Figure 8.1: AMI Output Database screenshot 

 


