Exit Constraints
Webinar

We will start at 13.02 to allow
participants to finish previous
meetings and join the call
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Welcome and Opening

Thank you for joining us today

Bridget Hartley

Head of Operational Delivery

Gas Transmission
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Who will be speaking?

Richard Pickup Alison Tann Tom Wilcock Nera Lenden

Network Manager, Gas NTS Capacity & Access
National Control Centre Development Manager

Emergency and Customer & Stakeholder
Compliance Manager Business Partner
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Agenda

Overview of how we identify and manage exit constraints from the
following perspectives, responding to specific questions in each area:

1. Operational

2. Commercial

3. Network Emergency Management Team

4. Q&A opportunity
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Logistics

Should last for approximately about 60 min

(o 7‘, o,
J

23) Questions and polling via slido.com #ECW

*6)) All callers will be placed on mute

We will circulate the slides of this webinar

Gas Transmission
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Gas Transmission Responsibilities

Equitable

Coordinated Facilitate
Competition

Develop, maintain and operate a
Safe, Economic and Efficient Security of
pipeline system for the S
conveyance of gas Adequate

Pressure

Continuity
of Supply

Gas Transmission
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Operational fundamentals

Operate a ....
...... pipeline system

« 23 compressors and 7660 kms of pipeline
« Commercial facilitation of the gas market
o residual balancer
o Information provision
o capacity release (e.g. Non-Obligated)
« Suite of physical, commercial tools and emergency arrangements

Gas Transmission 8
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The 3 Cs
fC ) fC

~

apacity apability
«  Often confused with ‘capability’ *  The ability of the current pipeline and plant available to
flow a gas volume. It varies significantly based on network

»  Commercial product (‘ticket to ride’, ‘right to flow’, o
‘ . N conditions
space in the pipe’ etc.)

- Does not infer a physical flow « Can mean at a moment in time or relate to end of day

. This is what will decide whether we forecast a constraint

\_ N\ J

Constraint Exit Constraint
«  Forecast a constraint where physical flow is above «  Generally not a single point or location impacted
physical capability and without a change in projected »  For National imbalance a location not initially known

flows or conditions a critical pressure would be

breached in a given gas day. *  No ability to issue an operator to operator instruction to

reduce flow for exit (i.e. Terminal Flow Advice for entry)

«  Aconstraint situation is when we are taking actions to . _ _ _
change the flow. *  The trigger not necessarily a fixed pressure and constraint
volume not precise

/\ I _ T

What actually i What does NGG see on the What are the levels of
Gas Transmission a atc L.jat,)y S network to think there might confidence in forming a view | 9
2o be an emerging constraint? of a potential constraint?
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WITHIN DAY FIRM NGSE STAGE 4
ENTRY / EXIT
CAPACITY RELEASE

RESTRICTIONS

DEMAND SIDE
RESPONSE

OCM (Title)
BALANCING TRADES

OFFTAKE FLOW
REDUCTIONS

Strategic
to O I S NOTIFICATION

* Restoration

REMIT

+  Consumer/
Shipper Contract

- Methodology
+ ExitZones

- Volume/Location
+ Governance

= Strategy +  Postoffer to +  Entry/Exit Zones Agree prices
reduce on Gemini +  ANS
. ANS -+ Withhold
overview
ASSET STRATEGY OPN RULES & LOCATIONGL — _'EW ENTRY / EXIT NGSE STAGE 2
REJECTION ENERGY ACTIONS CAPACITY BUYBACK
«  Network (BUY & SELL) « NG OCM
Optimisation + Entry/Exit Zones +  End of day Suspension
*  Pro-active = Overruns (Flat) *  Methodology entitlement «  Supply
. Strategy - Requests (Flex) . i e Methodology Maximisation
+  MNEPOR & MPR . i «  Firm Load
r ev I S e d +  Revisions/Timings Shedding
*  ANS Public Appeals

What actions
would you take o L
to manage a
constraint?

In what order

NGSE STAGE 1

CONSTRAINT SYSTEMFLEXIBILITY MARGINS NOTICE OPERATING
would you take IDENTIFICATION ALLIOCATION MARGINS ¢ .
H NOTICE + D-1 forecast . mergency Spec
any aCtIOI’]S') Logging demand greater *  System Pressure Gas .
+ Forecasting +  Methodology than forecast Trigger * NTs Linepack
z = +  Modelling «  Entry/Exit Zones supply «  Methodology DN sStorage
& List -« Issue notice +  Contracts +  Public Appeals
_A Communications = Yearly OM - DSR (599
How is the
. . k FLOW SWAPPING ENTRY PRESSURE GAS BALANCING NGSE STAGE 3
constraint ris INTERRUPTIBLE / TRANSPORTATION NOTIFICATION
Transporter EXIT OFFPEAK FLOW ADVICE +  LDZ Allocation &
i Obligations CAPACITY «  Trigger Isolation
communicate d «  Capacity & SCALEBACK +  Methodology +  Methodology Public Appeals
i ) Gemini «  Terminal Level +  Issuenotification
to Shippers~ - Methodology ; Terminall 10
« Entry/ExitZones +  |ssueTFA
«  ANS
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Operational

Safe
Economic

Efficient

Gas Transmission
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Examples of Exit constraints

OCM (Title) OFFTAKE FLOW 'WITHINDAY FIRM DEMANDSSIDE NGSE STAGE 4
BALANCING TRADES REDUCTIONS ENTRY / EXIT RESPONSE
CAPACITY RELEASE Restoration
REMIT +  Volume/Location +  Methodology RESTRICTIONS Consumer/
B . . NOTIFICATION +  Governance +  ExitZones Shipper Contract
° P I t t t t Strategy «  Postoffer to «  Entry/Exit Zones Agree prices
ant integrity iIssue a reduce on Gemint s
.. ©  ANS - Withhold
specific offtake _ o .
ASSET STRATEGY OPN RULES & LOCATIONAL IRMENTRY / EXIT NGSE STAGE 2 \
REJECTION ENERGY ACTIONS CAPACITY BUYBACK
1 1 = Network (BUY & SELL) NG OCM
O Local |Sed ISSue (e . g . NTS Optimisation «  Entry/Exit Zones End of day Suspension
+  Pro-active + Overruns (Flat) «  Methodology entitlement Supply
I t f 1 I d d Strategy +  Requests (Flex) «  Entry/ExitZones Methodology Maximisation
p an al u re y el I Ian *  MNEPOR & MPR * Decision Support Entry/Exit Zones Firm Load
*  Revisions/Timings Tool Decision Support Shedding
ANS Tool Public Appeals
threshold, 3rd party
® ]

 National Issue

» 1st March 2018 (Beast from T
the East)
CONSTRAINT SYSTEMFLEXIBILITY MARGINS NOTICE OPERATING NGSE STAGE 1
= IDENTIFICATION ALLIOCATION MARGINS
° EXe rCISe Deg ree NOTICE D-1 forecast Emergency Spec

Logging demand greater System Pressure Gas

Forecasting Methodology than forecast Trigger * NTS Linepack

Modelling Entry/Exit Zones supply Methodology DN Storage

& List Issue notice Contracts ° g‘;:l‘(‘: Appeals
« C icati Yearly OM ° see
_R wwon | AL 2R
FLOW SWAPPING ENTRY PRESSURE GAS BALANCING NGSE STAGE 3
A t INTERRUPTIBLE / TRANSPORTATION NOTIFICATION
«  Transporter EXIT OFFPEAK FLOW ADVICE «  LDZ Allocation &
re ac I O n S Obligations CAPACITY Trigger Isolation
+  Capacity & SCALEBACK Methodolog) +  Methodology +  Public Appeals
take n at Gemini Termin:l?_::/el - Issue notification
. . ’:ﬁthC;dE‘;lDEZV Pressures
. t it

national or LR ssueTrA
regional level?

Gas Transmission 12



nationalgrid

NATIONAL GAS TRANSMSSION. SYSTEM

Example 1 — Lockerley trip (localised issue)

Slido.com
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OCM (Title) OFFTAKE FLOW 'WITHINDAY FIRM DEMANDSSIDE
BALANCING TRADES REDUCTIONS ENTRY / EXIT RESPONSE
CAPACITY RELEASE
REMIT +  Volume/Location +  Methodology RESTRICTIONS «  Consumer/
NOTIFICATION +  Governance +  ExitZones Shipper Contract
+  Strategy +  Postoffer to = Entry/Exit Zones = Agreeprices
reduce on Gemini - ANS
ANS - Withhold
- ity
V&
ASSET STRATEGY OPN RULES & LOCATIONAL IRMENTRY / EXIT NGSE STAGE 2
REJECTION ENERGY ACTIONS CAPACITY BUYBACK
- Network (BUY & SELL) NG OCM
Optimisation Entry/Exit Zones End of day Suspension
+  Pro-active + Overruns (Flat) «  Methodology entitlement Supply
Strategy +  Requests (Flex) « Entry/Exit Zones +  Methodology Maximisation
*  MNEPOR & MPR « Decision Support «  Entry/Exit Zones +  Firm Load
*  Revisions/Timings Tool + Decision Support Shedding
= ANS Tool *  Public Appeals
CONSTRAINT SYSTEMFLEXIBILITY MARGINS NOTICE OPERATING NGSE STAGE 1
IDENTIFICATION ALLIOCATION MARGINS
NOTICE - D-1forecast +  Emergency Spec
- Logging demand greater «  System Pressure Gas
- Forecasting - Methodology than forecast Trigger + NTS Linepack
*  Modelling Entry/Exit Zones supply - Methodology DN Storage
& List + lssue notice Contracts [P)l;:h(c Appeals
- see
Cumcauons Y::EI;{ SM | W, k ]
FLOW SWAPPING ENTRY PRESSURE GAS BALANCING
INTERRUPTIBLE / TRANSPORTATION NOTIFICATION
Transporter EXIT OFFPEAK FLOW ADVICE .
Obligations CAPACITY «  Trigger
Capacity & SCALEBACK +  Methodology +  Methodology .
Gemini +  Terminal Level «  Issue notification
*  Methodology +  Pressures
* Entry/Exit Zones «  Issue TFA

ANS

NGSE STAGE 4

Restoration

NGSE STAGE 3

LDZ Allocation &
Isolation
Public Appeals

13
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Example 2 — 15t March 2018 (national issue)

OCM (Title) OFFTAKE FLOW 'WITHINDAY FIRM DEMANDSSIDE NGSE STAGE 4
BALANCING TRADES REDUCTIONS ENTRY / EXIT RESPONSE
CAPACITY RELEASE *  Restoration
+  Volume/Location *  Methodology RESTRICTIONS = Consumer/
NOTIFICATI] +  Governance +  ExitZones Shipper Contract
Strategy +  Postoffer to = Entry/Exit Zones = Agreeprices
reduce on Gemini - ANS
ANS - Withhold
Capacity

ASSET STRATEGY OPN RULES & LOCATIONAL IRMENTRY / * GSE STAGE 2 \
REJECTION ENERGY ACTIONS CAPACITY BUYBACK
- Network (BUY & SELL) + NGOCM
Optimisation Entry/Exit Zones End of day Suspension
+  Pro-active + Overruns (Flat) «  Methodology entitlement «  Supply
Strategy +  Requests (Flex) « Entry/Exit Zones +  Methodology Maximisation
*  MNEPOR & MPR « Decision Support «  Entry/Exit Zones +  Firm Load
*  Revisions/Timings Tool + Decision Support Shedding
ANS Tool *  Public Appeals

NGSE STAGE 1

CONSTRAINT SYSTEMFLEXIBILITY MARGINS NOTICE OPERATING

IDENTIFICATION ALLIOCATION MARGINS
NOTICE - D-1forecast «  Emergency Spec
- Logging demand greater «  System Pressure Gas
- Forecasting - Methodology than forecast Trigger + NTS Linepack
*  Modelling - Entry/Exit Zones supply - Methodology * DN Storage
& List Issue notice «  Contracts Public Appeals

Yearly OM DSR (see

Communications
AN

FLOW SWAPPING PRESSURE

INTERRUPTIBLE / TRANSPORTATION

GAS BALANCING
NOTIFICATION

NGSE STAGE 3

«  Transporter EXIT OFFPEAK FLOW ADVICE «  LDZ Allocation &
Obligations CAPACITY «  Trigger Isolation
+  Capacity & SCALEBACK +  Methodology +  Methodology +  Public Appeals
Gemini +  Terminal Level «  Issue notification
Methodology +  Pressures

Entry/Exit Zones - IssueTFA
ANS

Gas Transmission 14



Example Day : 1st March Gas Deficit Warning Issue at 05:47

1.Unseasonably high Demand against 2.Multiple supply losses during the evening of the 28t
significant cold front leading into the between 01:00 and 05:00 leading to a significant

shortfall
X X XX XX X XX

Supply losses

Above “Cold Demand” Wednesday °
at 417 mcm
Thursday e
3.Projected large and sustained imbalance at 4. The resultant 05:00 projection for NTS Stock Level

= 05:00 between Demand and Supply during the 1st depletion meant that the NTS would fail against pressure
March obligations.

370

450 Imbalance of
109 mem Minimum

400 at 17:00 320~ of 284 mcm

21:00

05 06 07 08 09 10 11 12 13 14 15 16 17 18 189 20 21 22 23 00 01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 16 17 18 1% 20 21 22 23 00 01 02 03 04

Closing of
294 mcm

MCM

350

(300
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Example Day : 1st March National Grid Actions & Impact

2. Only significant available supply response

1. Consistent (Volume./ Prlce) OCM trading available via LNG (SH & Grain) and
throughout day accepting available offers.
1o 03 Interconnectors.

£5.00
6 mcm bought _ ® ® Max price 18
£4.00 RUAGIIGEY of £4.99 S
g 20 Max flow rate

i £3.00
a

£2.00 @4

1.7

SAP peaked . Interconnectors . Storage Withdrawal

£1.00
at £3.28
05 08 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 . LNG . UKCS/NOI’WGy

£0.00
4. Lowest ever recorded linepack. OM required within-
— day to support extremity. Two assured DN pressures -
missed.

reached by
Supply flow rate vs max rate  [220[0)

0 08 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04

3. Major upward revision of end-of-day demand
—— forecasts by distribution networks —no DSR
evident

420

370
_27 mcm of 301 mcm
increase at 21:00
ol W by 17:00 320 ~S~~——_
- IIII I
Ge
-..ll 05 06 OF 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04

05 06 07 02 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04

Minimum

MCM




Example 3 — Exercise Degree (national issue)

Industry Exercise Degree

Gas Transmission

Slido.com

#ECW

r OCM (Title) OFFTAKE FLOW 'WITHINDAY FIRM DEMANDSIDE NGSE STAGE 4
BALANCING TRADES REDUCTIONS ENTRY / EXIT RESPONSE
CAPACITY RELEASE * Restoration
REMIT +  Volume/Location +  Methodology RESTRICTIONS «  Consumer/
NOTIFICATI] +  Governance +  ExitZones Shipper Contract
+  Strategy +  Postoffer to +  Entry/Exit Zones *  Agreeprices
reduce on Gemini - ANS
ANS - Withhold
Capacity
OPN RULES & h LOCATIONAL \/ IRMENTRY / EXIT NGSE STAGE 2
REJECTION | ENERGY ACTIONS CAPACITY BUYBACK
Network (BUY & SELL) NG OCM
Optimisation Entry/Exit Zones End of day Suspension
Pro-active + Overruns (Flat) «  Methodology entitlement Supply
Strategy +  Requests (Flex) « Entry/Exit Zones +  Methodology Maximisation
*  MNEPOR & MPR « Decision Support «  Entry/Exit Zones Firm Load

CONSTRAINT
IDENTIFICATION

- Logging
- Forecasting
*  Modelling

FLOW SWAPPING

Transporter
Obligations
+  Capacity &

Gemini

Tool
ANS

Revisions/Timings Decision Support
Tool

| I p—

Shedding
Public Appeals

SYSTEMFLEXIBILITY MARGINS NOTICE OPERATING
ALLIOCATION MARGINS
NOTICE - D-1forecast ‘

demand greater «  System Pressure

Methodology than forecast Trigger ‘
Entry/Exit Zones supply = Methodology N
& List Issue notice « Contracts

Communications Yearly OM

ENTRY PRESSURE GAS BALANCING
INTERRUPTIBLE / TRANSPORTATION NOTIFICATION
EXIT OFFPEAK FLOW ADVICE
CAPACITY . Trigger
SCALEBACK . Methodology Methodology

+  Terminal Level Issue notification
*  Pressures

Issue TFA

*  Methodology
= Entry/ExitZones
ANS

NGSE STAGE 1

Emergency Spec
Gas

NTS Linepack
DN Storage
Public Appeals
DSR (see

NGSE STAGE 3

LDZ Allocation &
Isolation
Public Appeals

17



Commercial
perspective

Gas
Transmission




Strategic Tools: Additional questions received 1 of 2

When would you ‘turn
on’ the OPN rules? How
do you let us know?

What is the potential scope
you have to protect the
power system by not
adhering to the 1/24t" rule?

OPN RULES &
REJECTION

Entry/Exit Zones
Overruns (Flat)
Requests (Flex)
MMEPOR & MPR
Revisions/Timings

J

Gas Transmission

What would
happen if a

Shipper decided

to continue
flowing at the
they wanted?

rate

STRATEGIC

TOOLS

s

What is the process
for determining
how/when you
would use power
station OM gas?

~

OPERATING
MARGINS

System Pressure
Trigger
Methodology
Contracts
Yearly OM

Booking

Z

How do OM
contracts and firm
load shedding
activities interact
with each other?

Slido.com
#ECW
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Strategic Tools: Additional questions received 2 of 2

Gas Transmission

LOCATIONAL
ENERGY ACTIONS

Does GSO have a
price cap when it
comes to managing an
emergency situation?

(BUY & SELL)

Methodology
Entry/Exit Zones
Decision Support
Tool

ANS

J

WITHIN DAY FIRM
ENTRY / EXIT
CAPACITY RELEASE
RESTRICTIONS

Entry/Exit Zones
ANS

Withhold
Capacity

STRATEGIC

N

When would you
reduce / restrict the
amount of non-
obligated capacity?

TOOLS

VN

When would you cease
to release unsold short-
term firm capacity?

T If an NTS offtake does not

have enough Firm NTS Exit
capacity, can they still run?

Do the restrictions on
capacity sales apply
after a margin notice, or
balancing notification,
or declaration of Stage

1 emergency?

20



Network Emergency  + ¢ %
Management Team |
perspective

Gas
Transmission



Strategic Tools: Additional questions received

What would happen if a
site received a firm load
shedding notice but
continued to flow gas?

STRATEGIC TOOLS

NGSE STAGE 2

NG OCM
Suspension
Supply
Maximisation
Firm Load
Shedding
Public Appeals

J

Gas Transmi

NGSE STAGE 1

Emergency Spec
Gas

NTS Linepack
DN Storage
Public Appeals
DSR (see
previous)

N\

At what point would you
use Emergency
Specification gas and
what communications
would take place?

22



GSO to ESO communications / interactions

How do you
manage
interactions
with ESO?

Gas system

S niion

Electricity system

Power Stations

Distribution

Gas Transmission

Slido.com
#ECW
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Q&A

c
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7
c
s

Gas
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Questions

Gas Transmission 25



What next?

Feedback is important to us, therefore if you have not already taken
part, we would like to put you forward for a survey

Gas Transmission
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Thank you for joining us




Gas
Transmission




