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| Overview of airport transformation. . .. @ MASHCO

Manchester Airport has undertaken a
significant transformation project since 2018
which has seen the expansion of Terminal 2.

Terminal 2 was limited to a small number of
contact stands and a bottle neck taxiway that
only allowed aircraft to pass in one direction
at a time.

This limited the airports expansion plans and
capacity to turn around wide body aircraft
efficiently.




MASHCo

The airport began its airfield transformation
with the construction of Pier 1 which opened
in late 2019.

Overview of airfield transformation

Pier 2 was recently opened in November
2025, which gave the airport more contact
stands and critically two Code E / F stands
for the terminal.

This has enabled Manchester to close
Terminal 1, which 80% of departing aircraft
now operating from this terminal.

A dual taxiway is also now in operation to
increase turnaround efficiency and increase
capacity.




This has presented a significant challenge to MASHCo and how we supply fuel to the apron via
our hydrant system.

Our current hydrant is split into two dedicated systems, Terminal 2 (purple) and T1/3 which is a
combined system (blue)
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Existing Terminal 1/3 and Terminal 2 Hydrant Delivery Pumps (@) MASHCO
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{@ Project Scope is to replace x11 direct online hydrant

Fan

| pumps with x11 VSD pumps and solve the demand
switch to T2 issue...



Demand decline on Terminal 1/3
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Demand increase on Terminal 2
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Demand increase on Terminal 2
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Demand decline on Terminal 1/3
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Existing Terminal 1/3 and Terminal 2 Hydrant
Delivery Pumps

€ mAsHCo

Current configuration of
hydrant delivery pumps:

Terminal 1/3 - Combined
Hydrant system consisting
of x6 hydrant delivery
pumps — Max flowrate
22,000 litres / minute

Terminal 2 — x5 hydrant
delivery pumps — max
flowrate 16,000 litres /
minute




Installation of Crossover Pipework

€ mAsHCo

Solution:

Install “Crossover” feeder
line to link the two hydrant
systems together

This will create an x11
pump system capable of
meeting the demand
anywhere on the airfield.

This is a significant
operational change!




Why move to Variable Speed Drives (VSDs)

A variable speed drive (VSD) pump is an intelligent pumping
system that automatically adjusts its motor speed to match
real-time system demands. By controlling the motor's
speed and frequency, it delivers precise pressure and flow,
drastically reduces electricity consumption, and minimizes
wear-and-tear on the pump components.

Control
)

Control (VFD) input |
power (PDrive) i
* — ) £
o oriver “‘[H]}:{ Bare Pump }
Motor input ' JPump input Pump output
power (Pyot) power (P) power (P,)

€ masHCo

How It Works

Instead of constantly running at full capacity
and relying on mechanical valves to restrict
flow, a VSD system constantly monitors
demand using pressure and flow sensors.
Dynamic Adjustment: When system
demand is low, the VSD lowers the motor's
RPM. When demand increases, it ramps up
the speed.

Energy Savings: Because motor power
consumption drops quadratically as speed
is reduced, even a slight decrease in pump
speed results in massive energy savings.
Soft Starting: VSDs eliminate the high
power spikes (inrush current) that occur
when traditional motors start up.



Sequence of Events

=

New hot/standby
CPU’s installed

STORY BOARD

4

Install new switchgear
building.

N
w
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5 Move CPUs to new Panel.
Update to new software new
and old graphic screens.

Install pipe spools for
crossover connection.

. . Commission crossover
Electrical install starts.

pipework and MQOV.

il

Space in panel made by
removing redundant kit.

Spare CPU removed for
interim crossover
connection software
development.

* UPS feeds installed to
new panel.

* Temporary feeds for
lighting & HVAC
commissioned.

» Cabling to new pump
rafts

Cabling to

existing
infrastructure.

* Field cabling
Installed.
* Frame in place

* Initial pipe spools
for crossover
connection.

= Tie in spools
installed on nights.

Pipework & MOV in
place.

Cabling to MOV in place.
PQ Requirements
Complete.
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New CPUs will
become the main PLC.
Allows the first stage
of migration before
new control panel is
installed.

Redundancy provided.

* Cables installed in new . T6498 and T8510 now

swmcl'.lgear and become remote 1/O
electrical panels

Field cabling installed * To eventually link the * T1/3 and T2 discharge

and connected T1/3 and T2 discharge - . panels. header crossover
- . awaiting connection.

awaiting testing and headers. . * New CPUs become the completed.

- . L. ] ) * Cables back feeding - .

inspection. » Tie in during nights to main PLC. * Joined system

existing infrastructure
installed at switch room
end awaiting final
connection.

Cables to existing
infrastructure in place
before planned cutover.

* Screens updated to
show old and new
pumps on the system.

create as minimal
disruption as possible.

provides 11 pump
capacity.

_Risks

Software Error.
Loss of Data.

) I § - — 3

* Mechanical contractor
unfamiliar with site.

* Delay installing final » Switch room and steel
connection. work does not align.

* Switch room

delivery delayed. * Software Error.

* Loss of Data.

* Electrical contractor
unfamiliar with site.

+ Extended cutover
period.
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STORY BOARD

7 8.1 8.2 8.3 8.4 8.5
New cabling to T1/3 N bling to T2
Start connecting cabling to Duty stand by generator transformer & T1/3 back Remove temporary Duty Standby Generator ew cabling to

generator, from T1/3 transformer &back feed

switch room

onto T1/3 switch room. to moved to Terminal 2

new building. feed cables.

cables

L WE—W

Works completed on
nightshift.

* Cabling connected
during dayshift.

) ) ) S

* Cabling connected
during dayshift.

Works completed on
nightshift.

*  Works completed on
nightshift.

Sequence of Events

b

* The supply from the T1
transformer will be

* Final connections in
switchgear and electrical
panels allow testing and
inspections to begin.

* Back feeder cables
connected in switch
room pre cutover.

* T1/3 MCC now fed from
new switchgear.
Generators are

moved to begin the
MCC cutover.

* Supplies to back feed
T1/3 MCC installed at
rerouted to the new switch room end awaiting

i The supply from the T2
:
]
i
switch room. 1 final connection.
:
]
I
]
1
I

transformer will be
rerouted to the new
switch room.

The generators will

* Supplies to back feed T2
MCC installed at switch
room end awaiting final
connection.

* Supply from T2 transformer

The generators will * Supply from T1
temporarily supply the transformer connected to temporarily supply the T2 connected to new
T1/3 MCC infrastructure. new switchgear. MCC infrastructure. switchgear.

R J - S — 2

Extended cutover period. * Extended cutover period. 1 * Switchgear failure * Switchgear failure

Ny

* Delaysin * Extended cutover period.

g stallation. * Impact on airport « Impact on airport leading to loss of T1/3 leading to loss of T1/3 - Impact on airport
73} operations. operations. McCC. _ MCC. . operations.
'D_: * Impact on airport * Impact on airport

operations. operations.
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Sequence of Events

STORY BOARD € mAsHCo

Pump cutover and
commissioning period.

12

Commission new flow
meters.

[
=

8.6

Remove temporary
generator, from T1/3
switch room

-~ T

o
=
o

Test variable speed control
on the live hydrant.

Pre commissioning
checks / tests.

Test variable speed
control.

live byl rant
est
il
[

=
A
* Verifying flow reading

Electrical handover

Pumps cutover one at a

* Revert plan in

Works completed

vviny

pack checked. time. on nightshift. against known place.
* To be done on * Electrical install to new * Pumps will continue to + Utilising the test rig to parameters.
nights assets complete, power run at Direct Online return product to tank.
on to new equipment.
9 —
« T2 MCC now fed from | * Verifies the electrical + Maintains existing « Allows time to tweak « Verifying flow reading . Validate

and mechanical

installations are correct.

Helps identify issues.

* Ensures safe conditions
before full energisation
and flooding of the
system.

the system before
going live on hydrant.

* Less impact to the
airport during
nightshift.

new switchgear.

* Transformer and MCC
cutover period
completed.

against known
parameters.

Ensure confidence in
the new monitoring
system configuration.

configuration under
real operating
conditions.

pump capacity.

Pumps run at 100% as
still controlled via
existing logic.

RISKS

) E———

Working on live * Loss of

* Switchgear failure * Control system * Instrument * Impact on airport

————————————N/

1 1 1
1 1 1
leading to loss of T2 systems. containment. E operating incorrectly. E functionality E operations.
MCC. * Isolation procedures * Extended outage. Ie Simulated system. ! incorrect. !
* Impact on airport not followed. | * Extended H i
operations. i commissioning. i i
| i |
1 1 1
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Managing the Change - MoC




MASHCo

Management of Change - MoC

Change Management Process , ,
It is essential to manage any changes through the

Management of Change Process —MoC

It is important to define roles at the implementation
stage. For example, who is the change owner and who

5 is Needed will ultimately approve the change.

Review Process '

;nd/t?alvze : 2 Carry Out a Risk Assessment to determine the level of
CRa risk the change will carry. In the case of Hydrant pump
Organization replacement this is high risk for a number of reasons.

for Change

Ensure actions are determined by committee and

4

Implement 3 assigned and communicated for close out progress.

JG

the Changes Crafting
a Plan

for Change Review of actions status before moving to
implementation into Operations




€ mAsHCco

Management of Change - MoC

Change Management Process
Interim States MoC

Move CPUs to new panel. Update to new software. NEW screens

installed in control room, old and new pumps on the different screens.

‘ Commissioning of the crossover pipework linking T1/3 and T2 systems
— this will require a logic change in SCADA

Main Project MoC

Switch over to new Pump Switch Rooms — this involves T1/3 and T2

Here we Capture overall project Changes existing switch rooms to be to be powered by temporary generators

and end state actions to ensure delivery of

P t d issioni iod — ill be cutover one at
the change has been managed adequately ‘ ump cutover and commissioning period — pumps will be cutover on

a time, new pumps will continue to run at 100%

Switchover to Variable Speed Drives (VSDs) - this will transition the
hydrant pumps to its final end state of operating in VSD mode.




Management of Change @ MASHCo

MoC Structure — Delegation of Responsibility

Safety Operations Manager takes on responsibility for

Change owner safety and scope d‘un‘ng !ntegratlon and
Scope - commissioning

accountable
for the change

Change Manager (Project

Qua[ity andithat the Manager) is assigned in
MoC initiation. They are responsible
. for delivery of the change. Change Manager .
Cost Slfeiere Ll ) 8 g Operations Manager
applied (Project Manager)
correctly
Programme

—

Initiation Design and Construction Integration and

o Operate Decommission
commissioning

JG
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