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Saving the planet:
The Engineer’s challenge

AUTHOR: Rob Sherrin, Principal Consultant, LEEPS Consulting

Rob has had a 30-year career in power engineering split across the UK Electricity Supply Industry and Railway 
Electrification.	He	has	held	leadership	roles	across	operations,	power	network	control,	electrification	and	power	
supply	upgrade	projects.	Rob’s	key	expertise,	during	his	time	with	Network	Rail	and	Railtrack,	was	to	establish	
and	deliver	rolling	programmes	of	efficient	infrastructure	build	and	renewal.	Since	2014	Rob	has	led	a	specialist	
consultancy	focusing	on	industry-wide	high	voltage	electrical	safety	improvements	and	low-cost	electrification	
initiatives.

The	UK	Government	has	reconfirmed	its	world-leading	
decarbonisation agenda and transformation to carbon free fuels with 
the	November	2020	announcement	of	more	aggressive	target	dates.	
This	article	explores	the	engineering	strategies	of	decarbonisation	
and the challenge this presents to the railway engineer, in particular 
the	electrification	engineer.	Throughout	this	article	the	term	
‘engineer’	covers	all	disciplines;	electrical,	mechanical,	civils,	
chemical,	aerodynamics	and	more.

THE	SUPPLY-SIDE	ENGINEER

The	UK	is	currently	a	world	leader	in	offshore	wind	generation	and	
is	uniquely	blessed	with	both	the	UK	continental	shelf	and	a	highly	
capable	and	efficient	construction	and	maintenance	workforce.	The	
former	‘golden	ticket’	provides	an	area	of	seabed	less	than	100m	
below	the	surface	across	an	area	which	has	the	potential	to	provide	
enough	electrical	energy	for	the	whole	of	Europe.	Even	the	most	
conservative	capability	estimates	cover	both	current	UK	national	
demand	and	future	conversion	of	carbon-based	fuelled	transport	
and	gas	heating	demands.	The	latter	‘golden	ticket’	is	a	workforce	
honed	from	the	rigours	of	the	North	Sea	oil	and	gas	industry	
which has been naturally contracting as the offshore wind industry 
flourishes.	Much	progress	has	already	been	made	to	increase	the	
use	of	renewables	as	a	proportion	of	overall	electricity	generation	in	
the	UK,	as	can	be	seen	in	Figure	1.

But	of	course,	we	know	that	the	wind	doesn’t	always	blow	when	we	
need to consume all that renewable energy; there is always enough 
over	the	longer	term,	but	it	just	doesn’t	match	the	demand	curve.	
This	presents	the	supply-side	engineer’s	biggest	challenge	-	storing	
electricity	for	use	when	it’s	needed.	Excitement	is	growing	in	this	
field	as	battery	technologies	develop	and	existing	technologies	such	
as	gravity	and	compressed	air	storage	systems	are	re-examined.	
The	UK	‘golden	tickets’	point	towards	utilisation	of	the	plentiful	
excess	wind	power	to	produce	hydrogen	through	electrolysis	rather	
than	the	traditional	carbon-based	production.	The	‘free’	hydrogen	
can then be burnt in gas turbines to produce electricity on the days 
when	you	can’t	fly	your	kite.

The	supply	side	engineer	is	in	a	good	shape	-	cost	effective,	
subsidy-free, rolling programmes of offshore wind turbines and time 
to	develop	and	scale	clean	hydrogen	production.

THE	DEMAND-SIDE	ENGINEER

The	key	challenge	for	the	demand	side	engineer	is	the	volume	
replacement	of	everyday	‘workhorses’	embedded	in	the	daily	
lives	and	psyche	of	every	citizen	in	the	land.	The	technologies	
are	well	understood,	commercially	available,	relatively	expensive	
and	crucially	not	something	the	majority	would	invest	in	without	
regulatory	coercion.	We	are	all	too	aware	of	the	effort	to	deal	with	
the	scale	of	health	testing	and	immunisation	required	during	the	
current	pandemic.	Imagine	then	the	scale	of	effort	to	replace	or	

modify	every	gas	boiler	in	the	country,	or	install	heat	pumps	and	put	
enough	charging	points	in	for	30	million	electric	vehicles.	All	of	these	
intervention	programmes	are	happening	in	our	domestic	settings	
rather	than	60	miles	offshore.	The	average	citizen	believes	in	the	
‘green	agenda’	but	ask	them	to	pay	for	conversion	and	suffer	the	
personal	inconveniences	and	the	queue	will	diminish	drastically.

This	is	a	far	more	gritty	and	multi-faceted	challenge	in	which	the	
demand	side	engineer	will	probably	have	to	lean	on	the	successes	
of	the	supply	side	engineer.	Rather	than	regulation	with	premiums	
and subsidies the electricity trading arrangements of the future are 
destined	to	discharge	the	balancing	of	supply	and	demand	side.	It	is	
through the current electronic commodity trading system that allows 
the	electricity	unit	price	to	fluctuate	incentivising	generation	and	
storage	capacity	to	deploy	when	demand	is	high.	Traditionally	these	
arrangements	have	been	the	domain	of	the	major	power	producers,	
but	the	‘smart-grid’	has	opened	up	the	opportunity	for	every	
consumer	in	the	country	(with	a	smart	meter)	to	participate	in	energy	
trading through management of their demand, micro generation or 
domestic	batteries.	

THE	RAILWAY	ENGINEER

So where is the railway engineer in the decarbonisation agenda? 
The	railway	engineer	is	the	largest	consumer	of	electricity	in	
the	country	by	some	margin;	not	the	‘black	sheep’	of	the	carbon	
emissions	class	but	definitely	the	recipient	of	the	‘could	do	better’	
school	report	for	burning	fossil	fuels.	But	that	is	not	the	priority	for	
the	railway	engineer	at	this	precise	moment;	‘standing	room	only’	
and	‘crush	loading’	are	terms	that	the	railway	engineer	may	not	be	
using	for	a	decade	or	two.	The	post	pandemic	‘new	normal’	for	the	
railway will almost certainly mean that the short distance commuting 
capacity	‘raison	d’etre’	will	fall	away	to	be	replaced	by	the	increasing	
importance	of	the	movement	of	freight	and	long-distance	high-
speed	passenger	travel.	Whereas	the	short-distance	low-speed	
passenger	mode	fits	with	the	development	of	hydrogen	cell,	battery	
and hybrid traction units, the physics of freight and high-speed rail 
do	not.	School	and	Newton	have	taught	us	that	when	either	mass	or	
velocity	are	involved,	we	need	a	lot	of	energy.	The	railway	engineer	
solved	that	challenge	in	the	first	half	of	the	last	century	by	spawning	

Figure 1: Pie charts showing the increasing proportion 
of renewable energy within UK electricity generation 
(Digest of UK Energy Statistics – UK Government).
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the	electrification	engineer.	The	railway	engineer	must	play	an	
active	part	in	leading	redefinition	of	the	role	of	the	railway	in	the	post	
pandemic world and reset the infrastructure priorities to minimise 
unproductive	interventions	and	deconflict	unnecessary	asset	
renewal	and	enhancement	from	electrification	programmes.

THE	ELECTRIFICATION	ENGINEER

The	electrification	engineer	is	squarely	in	the	demand	side	
engineering	camp.	The	technology	is	well	understood,	the	required	
volume	is	high	and	crucially	it	must	be	carried	out	in	the	full	view	and	
influence	of	a	myriad	of	stakeholders	and	agendas.	Adding	to	that,	
the	past	glories	of	the	electrification	engineer	have	been	overwritten	
by	recent	big	project	approaches	that	have	shattered	the	trust	of	
funders.	The	success	or	not	of	the	electrification	engineer	will	shape	
the	ability	of	the	railway	engineer	to	successfully	reinvent	the	railway.	
It	must	be	done	differently	to	the	last	30	years.	If	the	electrification	
engineer	can’t	go	back	to	basics	then	they	should	not	set	out	in	the	
first	place	as	the	funds	will	be	better	spent	elsewhere	in	UK	plc.

The	theme	of	this	article	thus	far	is	underpinned	by	the	‘rolling	
programme’;	a	rolling	programme	of	wind	turbine	installation,	of	
gas	turbine	conversion,	of	EV	charging	points,	of	heat	pumps	and	
heating	system	conversions.	These	are	not	projects	in	the	sense	of	
The	Shard,	Dartford	Crossing,	Canary	Wharf	Tower,	the	Thames	
Super	Sewer,	London	Bridge	Station	or	even	Crossrail.	Furthermore,	
engineers	have	installed	and	commissioned	national	networks	of	
cable	TV,	mobile	phone	networks	and	low-energy	lighting	through	
rolling programmes and manufacturing production philosophies, 
rather	than	a	succession	of	discrete	projects.	The	electrification	
engineer was handed £6bn to electrify a further third of the national 
rail network in 2012 and chose to approach it, following a culturally 
engrained	organisational	model,	as	a	succession	of	projects,	that	is	
a	complete	mismatch	to	a	rolling	programme.	

Electrification	engineers	must	reinvent	themselves	as	production	
engineers,	because	a	rolling	programme	is	absolutely	not	a	project;	
it demands a production engineering leadership ethos and must 
become	organisationally	embedded	over	the	coming	control	periods.

THE	PRODUCTION	ENGINEER	VS	THE	PROJECT	ENGINEER

What are the key differences between the approaches and what 
difference	does	it	make?	There	are	several	fundamental	differences	
(a	high	level	summary	is	shown	below),	and	recent	history	tells	us	it	
makes	a	big	difference:

The	production	engineer	focuses	on	simplified	and	repeatable	
installation;	they	abhor	variation	and	one	off	‘specials’.	The	project	
engineer	focuses	on	honouring	the	bespoke	client	specification.

The	production	engineer	is	focussed	on	minimising	non-productive	
financial	overhead	and	worries	less	about	timescales.	The	project	
engineer’s	number	one	priority	is	milestones	as	the	high	level	of	
financial	overhead	quickly	blows	the	budget	when	time	slippage	
occurs.	The	production	engineer	embraces	mistakes	as	it	informs	
process	improvement	and	drives	tomorrow’s	efficiencies	through	
proven	tools	such	as	Six	Sigma	and	Kanban.	The	project	engineer	
adds	process	to	avoid	mistakes	as	there	is	generally	only	one	‘bite	
of	the	cherry’.	The	lessons	of	any	mistakes	are	lost	between	projects	
and	often	repeated	next	time.

The	production	engineer	clears	the	factory	of	other	products	
and	focuses	solely	on	the	product,	knowing	that	it	will	‘sell’	if	it	is	
functional	with	a	low	unit	cost.	The	project	engineer	seeks	to	get	the	
stakeholders	and	end-user	to	design	the	one-off	undertaking.	They	
are forced to accept and include peripheral renewals and upgrades 
as	it	is	a	one-off	opportunity	for	all.

The	production	engineer	starts	with	a	low	volume	high-cost	unit	
but	then	sees	volume	increase	and	unit	cost	decrease	rapidly.	The	
project	engineer	starts	with	a	budget	and	a	contingency	sum	and	
then	justifies	a	re-authority	and	uplift	of	the	original	budget.

The	production	engineer	starts	with	the	simple	scope	and	deals	with	
the	more	challenging	scope	once	the	production	line	is	efficient	and	
stable.	The	project	engineer	must	deal	with	the	scope	as	it	arises	
and	the	plan	dictates.

The	production	engineer	is	content	with	being	very	good	at	a	small	
range	of	tasks	and	is	motivated	by	eliminating	waste.	The	project	
engineer	is	excited	by	the	variation	in	the	scope	and	novelty	of	the	
project.

The	production	engineer	seeks	to	build	a	core	resource	that	gets	
very	good	at	design	and	installation,	whilst	supplementing	the	core	
resource with specialist contractors for more challenging scope or 
one-off	volume	peaks.	The	project	engineer	contracts	all	aspects	of	
the	project	as	it	is	a	one-off	undertaking;	the	procurement	process	is	
informed	by	the	project	ahead	not	the	performance	of	the	past.

The	production	engineer	cares	little	about	the	form	of	contract	as	
they	only	build	further	commitment	in	the	light	of	outturn	volume	
costs.	They	commit	small	but	frequent	packages	to	the	supply	chain	
and maintain both collaboration and competition throughout the 
programme.	The	project	engineer	believes	that	the	form	of	contract	
is a key to success and that a single commitment will lockdown the 
best	price.

The	production	engineer	believes	in	long	term	relationships	with	
suppliers	and	integration	of	efforts.	The	specialist	contactors	
carryout	their	repetitive	specialist	task	without	the	need	to	further	
subcontract.	The	project	engineer	appoints	an	overall	principal	
designer and constructor who will subcontract many items to 
specialist	contractors.	The	lack	of	a	core	capability	leads	to	an	
additional	tier	of	contracting	relative	to	the	production	engineer.

The	production	engineer	frets	little	over	engineering	access	windows	
as	the	low	levels	of	financial	overhead	means	it	has	little	detriment	
on	unit	costs.	The	project	engineer	obsesses	about	engineering	
access	as	the	large	project	overhead	overwhelms	the	budget	with	
low	levels	of	access.

The	production	engineer	makes	no	commitments	to	the	rolling	stock	
engineer	on	dates	for	running	electric	trains.	The	project	engineer	
commits to an end date and encourages the rolling stock engineer to 
order	electric	trains.	

THE	PAST	INTO	THE	FUTURE

At	the	end	of	the	British	Rail	era,	several	electrification	schemes	
were	successfully	tackled.	the	ECML	electrification	scheme	was	the	
largest.	Don	Heath,	the	Project	Director	of	the	ECML	electrification	
project	was	able	to	publish	a	completion	report	under	the	banner	
headline	“One	Year	Early	and	Under	Budget”.	That	tremendous	
achievement	was	the	result	of	a	lot	of	hard	work	by	the	BR	
organisation, but it is important to acknowledge that a large part of 
the outstanding success was precisely because the implementation 
model	was	based	on	the	production	philosophy	set	out	above.

The	technology	has	evolved	since	the	ECML.	Safety	improvements	
have	rightly	driven	changes	to	working	practices.	And	yet,	OLE	
structure foundations, steel support structures, wiring registration 
support assemblies, wires and cables, switchgear and transformers 
and connections to the power supplies are still recognisably the 
elements	that	must	be	erected	on	the	infrastructure.	It	is	not	the	
equipment	nor	the	building	of	it	which	have	driven	the	overruns	and	
excessive	cost,	it	is	the	failure	to	grasp	the	principles	of	production	
management.	

The	immediacy	and	criticality	of	the	global	pandemic	will	be	
overcome,	and	the	railway	will	be	left	with	the	decarbonisation	
challenge	and	a	likely	significant	reduction	in	funding	for	the	
foreseeable	future.	Success	in	decarbonisation,	and	ultimately	
success for the railways as a whole, now critically demands 
embracing	a	change	from	project	to	production	philosophy.
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