
SSEN Project Team

Interface to OT - SCADA Interface to OT - SCADA 

PSA (PowerFactory plus scripts and spreadsheets)PSA (PowerFactory plus scripts and spreadsheets)
Select and Dispatch ToolSelect and Dispatch Tool

                        Third party Data set

Context Diagram to Identify the What and Why - not How and When

Create DSO Requests for flexible services

Contract with Flexible Service Responses

Confirm the Dispatch of Flexible Service(s)

View & note down data

Create Flexibility 
Request data

Enter data

View & note down data

Receive Flexibility 
requirements

Issue Accept / Reject for 
each Response

Provide 
Electralink Data

Audit and data access

Check Responses are valid:  
each must  be available for the full 

service window, for all or a portion of 
the kW volume

Task Manager
(all these activities that are not done by the S&D or PSA tool, could be manual tasks)

Service Types:- 
Sustain (Peak)
Secure
Dynamic

Service Types:- 
Sustain (Peak)
Secure
Dynamic

Dispatch notification sympathetic to 
notice periods required

Extract all data into 
CSV files

Adjust flex amount using 
a 'reliability index' 

Provide individually the 
DER location and Market 

Membership for all 
responses

Record latest sensitivity factor

Pass available 
contracts

Project
Team 

View & note down data

Commercial Manager: swivel chair 
activities

Time horizon Time horizon 

Reliability IndexReliability Index

Determine from experience, 
a Reliability Index for, each DER

which is based on market  experience (eg 
allowing us to over procure above the PSA 

defined amount)

Market Membership 
(eg BSP, Primary)
Market Membership 
(eg BSP, Primary)

Define the PSA run parameters

Choose to use either  
Import or Export 
constraint ratings 

Define Market 
Membership value

Initiate the PSA for procurement 
WITH or WITHOUT existing Contracts for 

Week Day ahead time horizons 

Create a Price curve : Use a  
price curve to consider 

expected utilisation

Determine the contract Availability 
Price ceiling in kW/h for Request form

Review all existing 
contract types/values

Confirm final selection  of 
Responses based on PSA 

results

Provide the Candidate set 
of best Response(s) to PSA

Where PSA deems set of offers = No, 
select next suitable Response in 

ordered list and iterate until PSA = Yes

Determine which DER can be  
Dispatched from all existing 

contracts 

Make final selection  of 
Contract(s)based on PSA 

results

Pass all Other 
contracts to PSA

All Other ContractsAll Other ContractsAll Other Contracts

Check if Asset is 
Unavailable

Check the notice period 
for the contract

Determine a Candidate set of best 
Responses which appear to reduce 

the kW overload to =  zero

Yes

Provide the set 
of contract(s) to PSA

Where PSA deems set of contracts = 
No, select next contract in ranked list 

and iterate until PSA = Yes

Candidate set of 
 Contracts

Candidate set of Responses 

Yes

Determine the contract Utilisation 
Price ceiling in kW/h for Request form

If No -iterate

If No, then Iterate this process

Add other Request 
parameters - Service Price 
ceilings, Nos service hours 

The below PROCESSES are agnostic of service type 

Service days/hours, Auction open/close 
times 

Contracts 
Dispatch 

data

Contracts 
Dispatch 

data

Maintain records of 
Dispatch

Maintain records of 
Requests

Receive Sensitivity 
Factors

Define Service types, Notice periods

Service Dispatch Notice periods:
Sustain 12hours notice
Secure 4hours notice
Dynamic 30 minutes notice

Service Type scope:
Sustain Peak Mgt- Import 
Sustain Peak Mgt- Export 
Secure Constraint Mgt
Dynamic Constraint Mgt

Horizons:
3-6months ahead
Week ahead
Day ahead

Receive Flexibility  
Responses to 

Requests

Instruct Dispatch

All ContractsAll Contracts

Rank offers by Sensitivity factor

Dispatch based on merit order, to meet or 
exceed the kW value (cheapest first)

Apply the Reliability Factor to determine 
that impact on their kW value

Order Available Contracts for all service types,  
based on most economical and Sensitivity & Reliability 

factors

Rank Contracts based
 only on their Utilisation cost (as availability cost is 

deemed a sunk cost)

Provide all existing 
contracts to PSA

All ContractsAll Contracts

All ContractsAll Contracts

Sample : Request form parameters as defined in NMF:
Date Request open/close, or predefined 24/48/72 hours
P2N or P2P
Location BSP Feeder
Service start/end date
Service day(s)
Service times on each day 
Service type 
Service price – Availability Price Ceiling  /kW/h
Service price – Utilisation Price Ceiling kWh
Quantity of flex kW
Number of Service Hours

NMF form

Sample : Request form parameters as defined in NMF:
Date Request open/close, or predefined 24/48/72 hours
P2N or P2P
Location BSP Feeder
Service start/end date
Service day(s)
Service times on each day 
Service type 
Service price – Availability Price Ceiling  /kW/h
Service price – Utilisation Price Ceiling kWh
Quantity of flex kW
Number of Service Hours

NMF form

All new Responses All new Responses 

All new Responses All new Responses 

Available ContractsAvailable Contracts

Available ContractsAvailable Contracts

PowerFactory tool

Service Dispatch Notice periods:
Sustain SPM 12hours notice/Service window 1500-1900 = 0300 (SEPM (1000 -1400) 2200
Secure 4hours notice/Service window 0900 1700 = 0500
Dynamic 30 minutes notice to Dispatch

Dispatch analysis frequency:
Dynamic = Hourly and if possible, every 30mins (not essential reqt)
Sustain 

At Dispatch, impact assessment is based 
on the latest constraints/latest model

Receive a new short term Operational 
forecast for next 10 day horizon, at 
frequency of every 6 hours or more/less 
frequent

Service Type scope:
Sustain Peak Mgt- Import 
Sustain Peak Mgt- Export 
Secure Constraint Mgt
Dynamic Constraint Mgt

Existing API

DSO Needs Analysis

Identify Constraints 

data

Response/Contract Selection Analysis

Determine the Sensitivity factors 
for each DER in each Response 

Sensitivity factor value 
for each DER:
-ve means it makes 
the constraint worse
+ve means it alleviates 
the constraint

Sensitivity factor value 
for each DER:
-ve means it makes 
the constraint worse
+ve means it alleviates 
the constraint

Perform impact analysis to check that 
the selected set of Responses solve the 

constraints

Candidate set of Responses 

All ContractsAll Contracts

All ContractsAll Contracts

All new Offers All new Offers 

Valid Flexibility responses

All flexibility contracts

Sensitivity factors per response

Candidate responses

Failed responses OR approved responses

All flexibility contracts

Utilisation Dispatch Analysis

Re calculate the Sensitivity factors 
for each available Contract 

Perform a parallel impact analysis to 
check that the set of contracts solve the 

constraint  

Candidate set of 
Contracts

All Other ContractsAll Other ContractsAll Other Contracts

Sensitivity factors 
for each DER
Sensitivity factors 
for each DER

All Other ContractsAvailable ContractsAvailable Contracts

Available flexibility contracts

Latest sensitivity factors per contract

Candidate contracts

Existing contracts dispatched

Existing contracts dispatched

Failed contracts OR approved contracts

Determine kW values that will 
reduce the % overload = zero  

Apply the defined Downscale 
parameters to the relevant Active 

& Reactive power loads

In order to build a network model suitable for power flow studies, which can be used to select and dispatch flexibility requirements, the following data is required:

Network connectivity and running arrangement (i.e., how the network components connect to each other and status of circuit breakers) 
a. As-built network connectivity (topology) – This changes with time and PSA needs to keep a record of
b. Running arrangement (i.e., status of circuit breakers due to outage/maintenance) – This changes with time and PSA needs to keep a record of
c. Customer connectivity (i.e., where the customers are connected in the network) – This changes with time and PSA needs to keep a record of 
Transformer parameters (e.g., impedance, vector group)
a. Impedance and vector group
b. Tap changers (i.e., regulated busbar, target voltage, ratio, number of steps) – The target voltage changes with time (seasonally) and PSA needs to keep a record of
c. Ratings (e.g., seasonal and emergency ratings) – This changes with time (seasonally) and PSA needs to keep a record of
Lines/cables parameters (e.g., impedance, length)
a. Length and total impedance
b. Ratings (e.g., seasonal and emergency ratings) – This changes with time (seasonally) and PSA needs to keep a record of
Shunt capacitors parameters (e.g., rating, steps, target voltage)

Demand timeseries data (i.e., power required by customers connected to the network) – This changes with time and PSA needs to keep a record of via the Operational Forecasting tool
a. For the Primaries in scope of TRANSITION, demand data for the 11kV feeders will be used and be downscaled to the respective secondary substations
b. For the Primaries out-of-scope of TRANSITION, demand data aggregated at the Primary level will be used
Generation timeseries data (i.e., output from generators connected to the network) – This changes with time and PSA needs to keep a record of via the Operational Forecasting tool
a. For generators connected at 33kV and above, data from SSEN’s SCADA systems will be used
b. For generators connected at 11kV, market settlement data will be used
Earthing/Auxiliary transformers
Register of flexibility assets (i.e., which assets are able to change their demand/generation)*
a. Flex assets connectivity (i.e., where these are connected in the network)  – This changes with time and PSA needs to keep a record of via sensitivity factors

* in our present setup, the PSA network model is the starting point for the Flexibility assets appearing in the NMF and assigned to an industry actor for participation in the market. This might or might not be the case for the new tools. 
One off 
manual upload 
of static data 

Scada system data is surfaced 
using the NeRDA project 

Scada System

NeRDA Project 
Data surfacing 
data using API

Existing API  

Update the running arrangement of network 
model based on user defined parameters: 

Run a script to determine any network 
changes eg circuit breaker changes

Network model file  
(TRANSITION Project   

format is CIM v16)

Data updates that a user manually makes 
when this change occurs 

User has ability to 
de-rate assets to manually create 

network constraint(s)

Location – BSP feeder
Amount kW
Start Time 
Duration 
Time horizon = is always week ahead
Market membership – inferred by results

Location – BSP feeder
Amount kW
Start Time 
Duration 
Time horizon = is always week ahead
Market membership – inferred by results

Maintenance 
schedule  (Outage 

Planning)

Downscaling 
Parameters for 

each Transformer

Update the forecast data : Run a script  
to get latest SIA forecast

Call API

Host API ??
Provide SIA 

forecast

Call API

Host API

Build code to Call 
API : Authenticate, 

download and store 
data

Prior to each power flow analysis

Prior to each power 
flow analysis

User imports the core static 
model to Pfactory

DATA

Auto ingest dynamic data 
into Powerfactory

User interface to 
Maintain Master models

(timestamped/version controlled) 

Run a time series analysis 
(over the next week - for each 24 
hour, split into each half hourly 

timepoints) 

DATA
Run sequential studies based on 

a prescribed schedule

Performs Power Flow Analysis 

Subtract existing flex & 
scale by Sensitivity factor 

-  for all horizons

Network Model types:-
Topology driven models 
Time series models for nodal injection

Many pf runs

Flexibility requirement

recalc DER sensitivity factor

For a single constraint, perform iterative 
process to step through values until 

constraint is 100% or less

Build a User interface 
to manage data models and 

results for each 
pfactory run

Build & Run 
Python scripts 

(slide 19) 

Build & Run 
Python scripts 

(slide 20)

Build & Run 
Python scripts 

(slide 21)

Build & Run 
Python scripts 

(slide 22)

Build & Run 
Python scripts 

(slide 21)

Build & Run 
Python scripts 

(slide 22)

Stakeholder :
System Planning

Stakeholdier : 
Control Rooom

Stakeholdier : 
System Planning

Build & Run 
Python scripts 

DATA

Build code to Call 
API : Authenticate, 

download and store 
data

Build & Run 
Python scripts 

Build & Run 
Python scripts 

Spreadsheet

Measure Audit  Historic Analysis

Perform PSA using the historic 
Flex Services that was 

Dispatched and reflecting their 
actual performance

Analysis and Reporting
(to be defined)

?
Existing API  

Use actual values to run in PSA 
model (instead of forecasted 

values)

Data is dynamically managed 
during power flow analysis

Build & Run 
Python scripts 

FIAT 
instruction

View planned 
Dispatches

DSO S&D
Engineer

Dispatch flex to meet a  
Secure and Dynamic 

event

Control Room
Operator

Dispatch Constraint Analysis 
requires to be 

run every hour or 30mins?

BSP in scope: Cowley/Rose Hill Primary

Scope of Constraint analysis: to analyse on both Thermal and voltage 
constraints but provide S&D with only the thermal constraint

Background task ReCalcs 
Sensitivity Factors 

regularly, eg every hour

A Pf run in addition to using SF factors

A Pf run in addition to using SF factors

Measured Data - why is that 
useful and how is it used?

Latest Flexibility requirement

Receive Flexibility 
requirements

Determine a set of Candidate 
Contracts which appear to reduce 

the kW overload to =  zero

Grey - out of 
scope

Key :

Red - items not 
in PSA or S&D

Purple - Opus 
platform

Yellow -
Data

Green -
S&D 

Blue -
PSA 

Orange -
PF 

If  changes have been made to the S&D tool 
interfaces/functions since the ITT process, then 
they are highlighted in yellow until agreed by all

Grey - out of 
scope

Key :

Red - items not 
in PSA or S&D

Purple - Opus 
platform

Yellow -
Data

Green -
S&D 

Blue -
PSA 

Orange -
PF 

If  changes have been made to the S&D tool 
interfaces/functions since the ITT process, then 
they are highlighted in yellow until agreed by all

Scope : Active Power is in scope (Reactive power out of scope for this piece)

Request 
data

Request 
data

Response 
data

Response 
data

Accept or 
Reject 

Responses

Accept or 
Reject 

Responses

Participant Financial SettlementParticipant Financial Settlement

Arrange Financial Settlement based on 
TRANSITION project commercial 

arrangements

Notify Participant to 
Dispatch for Event 

NMF

View 
Requests

WSC

Accept Offers as  
Contracts or 
Reject Offers

Enter data

Platform Email 
Intent to Dispatch

Enter their 
responses as 

Offers

View 
Contracts

View Intents 
to Dispatch

Enter data

View
 Offers

Create 
Requests

Enter data

Upload 
Measured 

data

Provide 
Unavailability

Platform Produce  
Intent to Dispatces

Platform Run 
Utilisation Analysis 

View & note 
down data

Data AnalysstAudtior

Receive latest Sensitivity 
Factor values Latest Sensitivity factors per contract

Conditional trigger : if PSA provides a 
valid flexibility Reqt File then S&D begins to process

Receive file in response to ask

Issued Hourly

Calculating hourly and 
passed on request

Tool to automate tasks

Calendar day / time

Schedule of tasks 

Procurement time horizons are:
Week ahead Sun-Sat & Day ahead
(Season ahead – is out of scope)

Request Flexibility 
requirements for a 

defined time horizon 
(week or day ahead)

Provide all existing 
contracts to PSA where DER is 

available

All ContractsAll Contracts

Provide all existing 
contracts to PSA where DER is 

available

All Contracts

NMF database of DER parameters 
Service types (P2P or P2N)

Capacities (import/export) : 
 - Connection agreement capacity 

- TCVN additional capacity Complete by time = 0830 daily 
to support a manual time to  publish of 0900

Only iterate for short time – define rules 

Complete this step earlier than  -
 Week ahead = 12noon on Friday 

Day ahead = 1300 day prior
(need 15 minutes before in order to perform manual task on NMF)

Define Dispatch time and then
minus the required notice period 

for the service type. 

Receive Responses deadline -
Week ahead = 2359 on Thurs 
Day ahead = 12noon day prior

Calculating hourly and 
passed on request

Calculated on request

All the time

Maintain record of 
Sensitivity factors

Calculated on request

NMF 
Database

Maintain records of 
Responses 

(include costs)

For all service types, rank responses by 
Sensitivity factor

Order Responses based on 
most economical and their 

sensitivity factorFor Sustain and Secure service
types, rank by  cheapest response using 

availability and utilisation costs

For Dynamic services, rank Responses by 
cheapest based on only Utilisation costs

Maintain records of
all Contracts 

(include costs)

For all service types, 
check each response value is 

within TCV price ceiling

System processing time : 
Week ahead 12hours or 

Day ahead = 1 hour

Data 
Amount of kW (-ve value means that 
action to import more energy from the 
network, +ve value means that action to 
export more energy from the network)

Dispatch analysis frequency:
Hourly 

Run Dispatch 
process every hour

(if possible every 30 minutes) 

Task Manager - Technical Trials parameters :-

Service type Auction Service Window Notice Time that the Dispatch instruction is to be sent
(but only ask 2hrs max (Minimum) These example times assume dispatch time = start of service window
per service window) (dispatch start time minus notice period required) 

Sustain Peak Mon-Frid 1500-1900 12 hours 0300
Sustain Export 0200 to 0600 , 1000 to 1400 12 hours 1400 or 2200
Secure 0000 to 2400 4 hours Start 2000 (day prior) followed by every 4 hours
Dynamic 0000 to 2400 30 minutes Every hour onwards (or every 30mins if possible)

Auction Timetable for different Service Types:

BSPs constraints

-Sustain Peak & Sustain Export Peak Mgt Auction requests are issued on a Thursday for service window that is a week ahead eg next week, Mon-Sun
-Secure Auction requests are issued on a Wednesday for the service window that is a week ahead eg next week, Mon-Sun
-Dynamic Auctions are issued daily in the morning, for day ahead

Primary constraints
-Primary auctions are to be issued (tbc)

SSEN Context Diagram Scope PSA tool 
Author: Karen Halley SSEN
Version: 4.0
Date Issued: 
v1.0  31 May 2022 to Proj Mgr as defined rqt set
V1.1  5 July 2022 to TNEI as to support project kick off mtgs
V2.0 19/08/2022 – issued to TNEI and team
V3.0 16/09/2022 – issued to TNEI and team
V4.0 in WORK
Classification: Public

SSEN Context Diagram Scope PSA tool 
Author: Karen Halley SSEN
Version: 4.0
Date Issued: 
v1.0  31 May 2022 to Proj Mgr as defined rqt set
V1.1  5 July 2022 to TNEI as to support project kick off mtgs
V2.0 19/08/2022 – issued to TNEI and team
V3.0 16/09/2022 – issued to TNEI and team
V4.0 in WORK
Classification: Public

Data – kW value signage
SPM – both requests and responses 
values are positive
SEPM – both requests and 
responses values are negative

Scope : Single responses – 
resolving a single constraints

During both Request creation & Response/Contract selection stages – the S&D tool utilises the 
same PSA analysis flex requirement value at both these stages.  The original identified 
Constraint X would be utilised by the S&D tool and not (2) a revised constraint Y.

select the Service Type in 
NMF screen - rules?

All flexibility contracts



Interface to OT - SCADA Interface to OT - SCADA 

PSAPSASelect and Dispatch ToolSelect and Dispatch Tool

Third party Data set

Context Diagram – PSA for TRANSITION Project 

Create DSO Requests for flexible 
services

Contract with Flexible Service 
Responses

Confirm Dispatch of Flexible 
Service(s)

Audit and data access

Task Manager - Market Orchestration Layer

Determine from experience, 
a Reliability Index for, each DER

which is based on market experience (eg 
allowing us to over procure above the PSA 

defined amount)

Define the PSA run 
parameters

Create a Price curve : Use a  price 
curve to consider expected 

utilisation

Determine the contract 
Availability Price- if 

applicable

Determine the contract 
Utilisation Price

Other Request 
parameters - Service 

Price ceilings, Nos 
service hours 

Define Service types, 
Notice periods

DigSILENT 
PowerFactory 

DSO Needs Analysis

Response/Contract 
Selection Analysis

Utilisation Dispatch 
Analysis

NeRDA data : CB 
status /network 

running arrangement

Network model

Maintenance 
schedule - Outages

Provide SIA 
FORECASTs

Measure Audit  Historic 
Analysis

SSEN Context Diagram – TRANSITION Project
Author: Karen Halley SSEN
Version: 2.1 in work
Date Issued: 
V1.0 7 June 2022 to JPO and  5 July 2022 to TNEI as to support project kick off mtgs
V2.0 13 July 2022 to BWann
Classification: Public

SSEN Context Diagram – TRANSITION Project
Author: Karen Halley SSEN
Version: 2.1 in work
Date Issued: 
V1.0 7 June 2022 to JPO and  5 July 2022 to TNEI as to support project kick off mtgs
V2.0 13 July 2022 to BWann
Classification: Public

Publish Requests

Capture/Pass 
Responses as offers

Notify 
Acceptance/

Rejection of Offers 
to Contract

Notify
Contracts to 

Dispatch



 



Key dates :
Software to be ready to use on Tuesday 31st January 2023 
(this date includes an agreed 1 week delay incurred at start of engagement due to procurement process delay) 

SSEN will undertake a 3 month trial period using software. Trials have a hard stop date, to complete by  
Wednesday 31st May 2023

Objectives – what are we trying to achieve:-
Testing the end to end process for flexibility by: 
• Incorporating short term operational forecast & topological datasets 
• Calculating constraints on the network 
• Advertising for offers to resolve constraints 
• Receiving and assessing offers 
• Validating offers and sensitivity factors 
• Requesting dispatch(s) 

Network/Service Scope

Network model focus is on:
• Cowley Local BSP
• Rose Hill Primary

Using these service types: 
• Sustain Peak Management SPM 
• Sustain Export Peak Management SEPM
• Secure Constraint Management SCM 
• Dynamic 

Across these time horizons: 
• Week ahead
• Day ahead

For network scenarios of:
• Base model (normal running arrangement)
• Maintenance (planned outages)
• N-1s (Unplanned outages, contingency scenarios)

Not testing (out of scope) : 
• Within day time horizon for procurement process 
• MIC/MEC services 
• Peer to Peer transactions
• Financial settlement process for Participants 
• Baselining of measured utilisation data 
• Edge cases (events that fall outside of the normal expected behaviour)



S&D language terms 

Term Description & Notes

Request What the DSO determines is to be published amount of flexibility required.  Avoid using term ‘determine need’ (as this is PSA) and avoid term ‘Offer’

Response What the trial participant Providers submit in reply to a request.  Participants can cancel their responses up to when they are ‘accepted’ by DSO.

Contract Is what is formed when the DSO accepts a response

FIAT instruction This term is used after dispatch has begun and is an instruction that the DSO can make to instruct the flexible service to stop. FIAT is a Latin term meaning ‘let it be done’

Dispatch notification A communication using email which asks a contracted participant to provide a flexible service at a defined dispatch start/end time. Avoid using term ‘intent to dispatch’

Forecast/analysis issue time Refers to the time at which the forecast and/or the analysis is issued 

Forecast/analysis target time Refers to the time, in the future, for which the forecast and analysis were produced

Forecast/analysis lead time The difference between the Forecast/analysis issue time and the Forecast/analysis target time

Dispatch instruction time Refers to the time at which a notification is issued from SSEN to the participant, this instruction specifies the Dispatch start time and the Dispatch end time

Notification lead time Time between Dispatch instruction time and Dispatch start time

Minimum notification lead time Minimum time between Dispatch instruction time and Dispatch start time, as stated by market rules in the S&D (i.e. 12 hrs Sustain, 4hrs Secure and 30min Dynamic)

Dispatch start time Refers to the time at which the flex asset is expected to import/export power from/into the network

Dispatch end time Refers to the time at which the flex asset is expected to stop the import/export power from/into the network

Dispatch duration The difference between the Dispatch end time and the Dispatch start time

Minimum utilisation duration Refers to the minimum duration that a flex asset is allowed to dispatch, as stated by market rules in the S&D (i.e. a flex asset needs to dispatch for a minimum of 30 min)

Maximum utilisation duration Refers to the maximum duration that a flex asset is allowed to dispatch, as stated by market rules in the S&D (i.e. a flex asset needs to dispatch for a maximum 2 hours)

PSA required duration This is the required flex duration that is determined by the PSA and is regardless of any minimum/maximum utilisation duration relating to assets or stated by market rules in the S&D

List last updated: 26/10/2022 by KH
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