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Solutions to Drive Your Profitability and Business Success 
Honeywell provides an integrated and comprehensive 

terminal management solution that maximizes asset value 

from project conception to implementation and operation. 

Our solution is applicable to many types of gas, liquid and 

solid distribution and bulk terminal facilities including 

crude and refined petroleum products, petrochemicals, 

molten sulfur etc. All modes of transportation - marine, 

pipeline, rail, truck - are supported.

Integrated Terminal 
Automation

Connected Industrial

Connected Plant

Connected Worker

Connected Industrial

Connected Plant

Connected Worker

For further information, please contact  

hpsmarketing@honeywell.com or visit  

http://hwll.co/TerminalOperations
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A flexible friend

I
t appears we may need to finally bid 
farewell to the contango as the long-
awaited drawdown of global stocks 
gets underway. 
Brent and Oman futures contracts are 

now trading in backwardation for the rest 
of this year and into next and the con-
tango in WTI futures is also narrowing. It 
seems that contango conditions are no 
longer on the horizon and that backwarda-
tion is here to stay. 

However, this is not to say that there 
aren’t still opportunities for storage 
operators. According to the US Energy 
Information Administration’s International 
Energy Outlook 2017, we are set for a 
28% increase in global energy consump-
tion until 2040. This is driven predom-
inantly by non-OECD countries thanks 
to strong economic growth, increased 
access to energy and rapid population 
growth. 

And demand for more energy – namely 
petroleum, other liquids and natural gas – 
means demand for more places to store it. 

But as a result of shifts in global trade 
flows and supply & demand balances,  
operators are recognising the need to 
adapt their business strategies and tailor 
their infrastructure more. In short, they 
need to be the market’s ‘flexible friend’. 

The storage operators we speak to in 
this edition reveal how they are ensuring 
they excel in these more challenging 
market dynamics. 

Odfjell Terminals Rotterdam is focusing 
its new business strategy on excelling in 
specialist product ranges to provide more 
market value. As it beings the remaining 

part of its capacity into operation, exec-
utives at the facility have produced a 
masterplan that details its future strategy 
to ensure it will excel in an otherwise 
crowded market. 

We also speak to Martijn Notten, CEO 
of Vesta Terminals and Michiel Flier, man-
aging director of its Antwerp and Flushing  
terminals about the company’s approach 
to a new expansion project. Instead of 
adding more capacity to its Antwerp 
facility, executives are instead replacing 
part of the terminal’s current infrastruc-
ture with larger tanks to align the facility 
more to the requirements of its cus-
tomers. 

Another article worth a read is about 
how the storage sector should prepare for  
terrorist attacks. As threats against oil and 
gas facilities increase, efficient protection 
procedures are now required. Sadly, the 
threat situation has changed dramatically 
over recent years and the kind of protec-
tion for tank storage facilities needs to be 
adapted as soon as possible. 

In addition to being the official pub-
lication for Tank Storage Germany in 
Hamburg, this edition will also be distrib-
uted at Opslagtanks in the Netherlands 
and Oil Terminal 2017 in Russia. 

We look forward to seeing you at one 
of these events and don’t forget to visit 
our stand F22 at Tank Storage Germany 
and say hi!

I hope you enjoy the read.

With best wishes, 
Jasmin
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For 60 years, Odfjell Terminals (OTR) has 
served our customers’ storage needs in 
the heart of Rotterdam. Today the global 
chemical industry and landscape are 
changing rapidly, and we are increasing 
our capacity for the future.
 
With detailed plans to be the best-in-class 
provider of tank storage and associated 
services for liquid bulk products, our newly 
initiated value creation program leads the 

way to improved operational efficiency and 
customer service.

Learn about our industry leading safety 
measures, our infrastructure investments 
and digital evolvements to meet the needs 
of the chemical industry for the years to 
come.
 
For your supply chain optimisation needs, 
let Odfjell be your preferred choice.

Please contact us at 
rtm.sales@odfjell.com / Tel: +31 10 2953 890

Odfjell.com

Odfjell Terminals 
Rotterdam
Expanded operations to best serve 
your chemical logistics needs
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In	its	first	half	2017	report,	the	company	says	that	its	EBITDA	of	€394 
million,	a	reduction	of	6%,	reflects	a	positive	market	sentiment	in	the	
Americas	and	a	stable	business	environment	for	its	terminals	in	Asia	

and	Europe,	Middle	East	and	Africa.	However,	the	market	environment	
in	the	Netherlands	has	weakened	compared	to	2016.	
As	such,	it	has	announced	new	growth	projects	totalling	387,000	m3,	

with	an	expansion	at	its	Pengerang	oil	terminal	in	Malaysia	of	430,000	
m3	as	well	as	its	Alemoa	terminal	in	Brazil	with	an	additional	44,900	m3.	
It	says	it	is	on	track	with	the	completion	of	the	current	slate	of	

projects	under	construction,	amounting	to	3.2	million	m3	of	capacity,	of	
which	most	are	backed	by	commercial	storage	contracts.
Additionally,	the	company’s	efficiency	programme	to	reduce	its	future	

cost	base	with	at	least	€25	million	by	2019	is	well	underway.	
Looking	ahead,	Vopak	expects	that	its	2017	EBITDA	will	be	around	

5%	to	10%	lower	than	the	2016	EBITDA	due	to	lower	occupancy	rates,	
additional	costs	related	to	investments,	missing	contributions	from	its	
divested	terminals	in	early	2016	and	the	foreign	currency	exchange	
developments	in	2017.	
Eelco	Hoekstra,	CEO,	says:	‘Although	our	EBITDA	is	lower	compared	

to	last	year,	I	am	encouraged	with	the	ongoing	transition	of	our	global	
portfolio.	While	focusing	our	business	development	efforts	more	on	
projects	related	to	chemical	and	industrial	terminals,	and	terminals	
facilitating	the	global	gas	markets,	[…]	we	are	still	pursuing	oil	related	
opportunities	in	emerging	countries.
‘Although	we	cannot	influence	the	supply	and	demand	of	commodi-

ties	in	a	business	environment	characterised	by	increasing	competition,	

geopolitical	developments	and	volatility	in	the	energy	and	financial	mar-
kets,	we	can	influence	the	quality	of	our	capital	investments,	lowering	
operating	costs	and	improving	our	service.	
‘In	order	to	support	the	successful	realisation	of	our	2019	ambitions,	

we	have	defined	several	actions	throughout	the	various	levels	of	the	
organisation,	from	further	streamlining	the	divisional	structure	of	the	
company	to	simplifying	processes.’

Vopak reports lower storage 
financials
 Financial results for Vopak’s operations in the Netherlands were below expectations, however its operations in 

the Americas are above expectations. 

Odfjell	Terminals	reported	an	EBITDA	of	
$10.4	million	in	the	second	quarter	of	2017	
compared	to	$9.4	million	in	the	previous	
quarter.	This	result	saw	some	negative	
effects	from	the	end	of	the	contango	for	
middle	distillates,	mostly	affecting	its	
Rotterdam	terminal.	
The	company	expects	this	to	continue,	

however,	the	long-term	contracts	for	most	of	
its	distillation	services	capacity	at	the	terminal	
will	provide	a	stable	source	of	income.	
Odfjell	Terminals	has	finalised	the	basic	

engineering	and	has	all	the	required	permits	
in	place	for	its	first	independent	ethylene	
export	terminal	in	Houston,	US.	It	is	ready	to	
start	construction	as	soon	as	it	has	the	appro-
priate	commitments	from	customers,	with	
whom	it	is	in	continuous	dialogue	to	finalise	
agreements.	
Additionally,	the	company	initiated	the	

process	to	potentially	sell	its	shares	in	the	
Singapore	terminal.	It	has	received	high	
interest	from	numerous	potential	buyers.		
Odfjell	has	also	completed	the	sale	of	its	

35%	indirect	ownership	share	in	the	Exir	Tank	
Terminal	in	Iran.	
Kirstian	Mørch,	CEO	of	Odfjell,	says:	

‘We	are	not	satisfied	reporting	a	net	loss	
for	the	quarter,	but	our	operational	perfor-
mance	remains	strong.	The	CTG	transaction	
completed	our	current	growth	ambitions	
and	ensures	that	Odfjell	can	continue	to	
offer	competitive	and	efficient	service	to	our	
customers.’
Check	out	our	exclusive	interview	with	

Odfjell	Terrminals	on	page	24	&25

Odfjell’s terminal portfolio eases challenging markets
 Odfjell’s performance in its terminals portfolio has helped to soften to impact of challenging energy markets. 



11OCTOBER/NOVEMBER 2017 VOLUME 13 ISSUE NO.5

TERMINAL NEWS  l   EUROPE

T otseanergy,	the	new	joint	venture	by	Total	and	the	SEA-Invest	
group,	will	invest	€100	million	in	the	new	Totseanergy	Terminal	
at	the	head	of	the	Hansa	dock	and	the	6th	harbour	dock.

The	project	comprises	eight	new	tanks	with	a	capacity	of	20,000	
m3	each,	three	additional	loading	and	unloading	bays	and	a	pipeline	
between	the	terminal	and	Total’s	refinery.	The	port	authority	will	
increase	the	depth	alongside	the	quay	to	15.5	meters.	
This	additional	investment	will	give	Total	a	combined	capacity	of	more	

than	100	million	m3	in	2019.	
Port	executives	say	in	a	statement:	‘In	more	recent	years,	together	

with	SEA-Invest,	Total	has	played	a	significant	role	in	doubling	the	
volume	of	liquid	bulk	handled	by	the	port.	The	current	investment	
will	give	the	refinery	greater	flexibility	and	enable	it	to	operate	more	
efficiently.	The	new	tanks	will	take	up	around	a	quarter	of	the	space	
available	in	the	terminal,	leaving	plenty	of	room	for	further	expansion.	
‘This	choice	by	Total	and	SEA-Invest	once	more	confirms	the	strategic	

position	of	Antwerp	as	a	petrochemical	hotspot,	demonstrating	the	
strong	belief	by	industrial	and	logistics	operators	in	the	value	of	having	a	
long-term	presence	in	the	port.’

Earlier	in	September,	Antwerp	Terminal	
and	Processing	Company	(ATPC)	broke	
ground	for	the	construction	of	a	LPG/
ethane	tank	storage	facility	of	30,000	
m3.	The	tanks	are	specially	designed	
for	storing	ethane,	propane,	butane	and	
derived	products.	
The	terminal	expects	the	capacity	to	

come	into	operation	by	the	middle	of	
2018.	
Additionally,	chemical	company	Evonik	

plans	to	invest	tens	of	millions	of	euros	
in expanding its production capacity for 
special	silica.	

Multimillion euro investments planned 

for Port of Antwerp

 More than one million m3 of storage  
capacity is planned for a new terminal as a wave 
of investment targets the Port of Antwerp.

 VTTI Energy Partners’ unitholders agreed to plans 
to merge with VTTI. 

VTTI	is	now	an	indirect,	wholly	owned	subsidiary	of	VTTI.	98.75%	of	
VTTI	Energy	Partners’	common	units	and	100%	of	its	subordinated	units	
voted	at	the	special	meeting	in	favour	of	the	adoption	and	approval	of	the	
merger	agreement	and	the	subsequent	transactions.	
The	merger	closed	on	September	15.	

 The next phase of LBC Tank Terminals’ project to 
improve jetty and land infrastructure in Rotterdam is 
due to be completed by mid-August 2018. 

Project	Rainbow	aims	to	triple	the	current	capacity	and	significantly	
improve	jetty	and	land	infrastructure	at	its	Botlek	facility.	So	far,	the	upper	
jetty	structure	has	been	delivered	and	installed	and	the	hose	tower	has	
been	installed	on	top	of	the	structure.	
The	company	plans	to	have	the	seagoing	jetty	operation	at	the	beginning	

of	November.	Once	this	has	been	achieved	it	will	then	remove	the	old	jetty	
to	allow	free	access	to	the	barge	jetty.	
The	next	phase	will	add	another	seagoing	and	barge	jetty,	which,	once	

complete,	will	double	its	current	jetty	capacity.	
The	company	says	in	an	update:	‘With	the	completion	of	this	project	

our	storage	capacity	will	have	tripled	and	not	only	will	we	have	added	
seagoing	and	state-of-the-art	barge	jetties	to	our	terminal,	but	these	jetties	
will	reduce	waiting	times	at	our	quay	to	an	absolute	minimum	such	that	
we	can	safely	serve	our	customers	while	maintaining	optimum	operational	
excellence	standards.’	

VTTI Energy Partners 
agrees VTTI merger

Next LBC jetty expansion 
phase scheduled for 2018

This choice by 
Total & SEA-
Invest once 
more confirms 
the strategic 
position of 
Antwerp as a 
petrochemical 
hotspot
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T he	storm,	which	at	its	peak,	was	a	
category	4	hurricane,	resulted	in	the	
deaths	of	at	least	60	people,	and	left	

thousands	of	people	homeless.
It	made	landfall	on	August	25	as	a	category	

4	hurricane	near	Corpus	Christi,	Texas.
Several	companies	and	organisations	

pledged	donations	for	the	Harvey	relief	effort.	
Exxonmobil	pledged	$9.5	million,	Crestwood	
Equity	Partners	donated	$125,000,	Dow	
Chemical	Company	pledged	$1	million	and	
Anadarko	donated	$1	million.	Additionally,	BP,	
Chevron,	ConocoPhillips,	NuStar	and	Phillips	
66	also	pledged	donations.
In	addition	to	halting	operations	and	

impacting	global	energy	markets,	in	the	week	
after	the	storm	hit,	more	than	one	million	
pounds of dangerous air pollutants were 
released	from	oil	refineries	and	chemical	
plants	along	the	Gulf	Coast,	according	to	the	
Centre	for	Biological	Diversity.
On	August	29,	rising	water	levels	within	

the	Guadalupe	river	system	washed	out	four	
storage	tanks	at	one	of	ConocoPhillips’	well	
sites	in	DeWitt	County,	Texas.
The	tanks	are	used	to	temporarily	store	

produced	oil	and	produced	water	from	the	
well.	They	held	approximately	385	barrels	of	

oil	and	76	barrels	of	produced	water	but	the	
actual	spill	volume	has	not	been	determined.	
At	the	time,	the	well	remained	shut-in,	so	no	
oil	and	water	were	flowing	to	the	tanks.
The	company	says	that	all	applicable	

federal and state regulatory agencies were 
notified	immediately.
In	the	early	hours	of	August	31,	Arkema	

was notified of two explosions and black 
smoke	coming	from	its	plant	in	Crosby,	
Texas.	An	evacuation	zone	of	1.5	miles	was	
established.	It	shut	down	operations	on	the	
Friday	before	the	storm	made	landfall.
The	company	says:	‘Our	site	followed	

its	hurricane	preparation	plan	in	advance	of	
the	recent	hurricane	and	we	had	redundant	
contingency	plans	in	place.	However,	unprec-
edented	flooding	overwhelmed	our	primary	
power	and	two	sources	of	emergency	backup	
power.	As	a	result,	we	lost	critical	refrigera-
tion	of	the	products	on	site.’

OPERATIONS RESUME
According	to	S&P	Global	Platts,	on	September	
5,	Colonial	Pipeline,	the	largest	US	refined	
products	pipeline,	resumed	petrol	shipments	
on	its	Line	1	from	Houston	and	Pasadena,	
Texas.

It	resumed	pumping	of	diesel	and	jet	fuel	
shipments	on	its	line	two	on	September	4.
Enterprise	Products	Partners	restarted	

substantially	all	of	its	major	assets	impacted	
by	the	storm	the	week	after	it	hit,	including	
its	ethane	and	LPG	loading	terminals	on	the	
Houston	Ship	Channel.

Crude carriers were delayed getting into 
the	Houston	Ship	Channel	as	a	result	of	a	
sunken	dry	dock	in	the	waterway.	The	Port	of	
Corpus	Christi	opened	quickly	after	the	storm	
passed.	
Magellan	also	restarted	two	long-haul	

Texas	crude	oil	pipelines	–	Bridge	Tex	and	
Long	Horn	and	it	started	up	a	180,000	b/d	
refined	products	pipeline	that	starts	at	its	
East	Houston	terminal	in	Texas	following	
closure.

INCREASED PETROLEUM PRICES & DISRUPTED SUPPLY 
CHAINS
The	hurricane	significantly	disrupted	crude	
oil	and	petroleum	product	supply	chains	and	
increased	petrol	and	petroleum	product	prices.	
Analysis	by	the	Energy	Information	

Administration	(EIA)	highlights	that	for	the	
week	ending	September	1,	2017,	gross	
inputs	to	refineries	in	the	Gulf	Coast	fell	by	
3.2	million	barrels	per	day	from	the	pre-
vious	week.	This	is	the	largest	drop	since	
Hurricanes	Gustav	and	Ike	in	2008.	
Refinery	utilisation	fell	to	63%.	
Just	over	half	of	all	US	refinery	capacity	is	

located	in	the	Gulf	Coast,	supply	petroleum	
products	to	the	Gulf	Coast,	East	Coast	and	
Midwest	as	well	as	to	international	markets.		
Additionally,	49%	of	total	US	working	

crude	oil	storage	capacity	and	more	than	
40%	of	working	storage	capacity	for	both	
motor	petrol	and	diesel	fuel	were	located	in	
the	Gulf	Coast	region,	as	of	March	2017.	
As	a	result	of	disrupted	supplies,	the	East	

Coast	drew	down	inventories	of	motor	petrol.	
Almost	all	of	this	drawdown	occurred	in	the	
Lower	Atlantic	region,	which	stretches	from	
Virginia	to	Florida.	
Disruptions	caused	by	the	hurricane	also	

led	to	higher	petrol	prices.	The	US	average	
regular	retail	petrol	price	increased	28	cents	
per	gallon.	

Global oil & gas industry impacted 
following Hurricane Harvey 
 Storage and pipeline operators, refineries and ports halted operations during Hurricane Harvey.
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Picture credit: NASA
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Strategically located petroleum bulk storage facility.  
The only deep water platform (64’ operating draft)  

on the U.S. East Coast

www.urtny.com

• 20 storage tanks 80 miles East of New York Harbor
• The only deep-water loading/unloading platform on 

the U.S. East Coast.

• Total Storage Capacity of 5 Million Barrels
• Easy reloading for distribution of product to U.S., 

Canada and Europe

United Riverhead Terminal, Inc.
(631) 284-2010
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T he	60	mile	pipeline	will	run	from	Wink	
to	Crane,	Texas,	which	serves	as	an	
origin	to	its	Longhorn	pipeline.	The	

new	Wink	pipeline	will	have	an	initial	capacity	
of	250,000	barrels	per	day,	with	the	ability	to	
expand	to	more	than	600,000	barrels	per	day	
if	there	is	demand	for	it.	
The	project	also	includes	the	construction	

of	a	new	terminal	at	Wink,	which	will	offer	
broad inbound and outbound pipeline access 
to	parties	that	connect	to	the	facility.	
It	is	expected	to	cost	$150	million	and	is	

due	to	be	operational	in	mid-2019.	
The	new	pipeline	segment	will	offer	direct	

service	from	the	Delaware	Basin	to	the	Crane	
origin	of	Magellan’s	Longhorn	pipeline,	which	
provides	crude	oil	and	condensate	transpor-
tation	service	to	the	Houston	and	Texas	City	
refining	complex	and	marine	export	facilities.	
In	addition,	this	pipeline	segment	will	be	

able	to	provide	service	from	the	Delaware	
Basin	to	the	new	crude	and	condensate	
line	to	Corpus	Christi,	Texas,	that	has	been	
proposed	by	Magellan	as	well	as	others	in	
the	industry.

It	will	also	expand	its	refined	petroleum	
products	pipeline	in	Texas	to	meet	growing	
demand	for	product	transportation.	
The	company	plans	to	spend	$375	million	

on	the	project,	which	involves	the	construc-
tion	of	a	135-mile,	16-inch	pipeline	from	its	
terminal	in	East	Houston	to	Hearne,	Texas.	
It	is	due	to	be	completed	mid-2019.	
Magellan	will	own	the	pipelines	via	an	undi-

vided	joint	interest	agreement	with	Valero	
Energy.	Magellan’s	ownership	interest	in	this	
new	pipe	will	provide	the	ability	to	deliver	
additional	product	north	to	Temple,	Waco	and	
Dallas	as	well	as	Magellan’s	Midcontinent	
markets.

Magellan	also	plans	to	reverse	an	existing	
pipeline	which	will	connect	to	the	new	
pipeline	segment,	providing	an	incremental	
85,000	barrels	per	day	of	refined	product	
from	the	Houston	area.
Additionally,	it	will	make	a	number	of	

enhancements	to	its	existing	pipeline	and	
terminal	infrastructure,	including	construction	
of	one	million	barrels	of	refined	products	
storage	on	a	combined	basis	at	its	facilities	in	
Dallas,	East	Houston	and	Hearne.	It	will	also	
construct	additional	connections	to	third-party	
refineries,	pipelines	and	terminals	within	the	
Houston	Gulf	Coast	region,	including	its	new	
Pasadena,	Texas	terminal.
Michael	Mears,	CEO,	says:	‘Demand	for	

refined	petroleum	products	remains	strong	
along	Magellan’s	extensive	pipeline	system.	
Magellan	is	pleased	to	meet	the	industry’s	
need	for	pipeline	capacity	serving	the	Dallas	
market	and	other	important	demand	centres	
along	our	refined	products	pipelines	system	
with	an	attractive	investment	supported	by	
long-term	commitments	from	well-known,	
strong	creditworthy	customers.’

Magellan to build crude & condensate pipeline & terminal
 Magellan Midstream Partners has announced plans to build a new Delaware Basin pipeline for crude oil and condensate.
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This	follows	a	30-day	suspension	by	the	company	to	allow	it	time	to	
review	changes	announced	by	the	National	Energy	Board	regarding	the	
list	of	issues	and	environmental	assessment	factors	of	the	project.
TransCanada	president	and	CEO	Russ	Girling	says:	‘After	careful	

review	of	changed	circumstances,	we	will	be	informing	the	National	
Energy	Board	that	we	will	no	longer	be	proceeding	with	our	Energy	East	
and	Eastern	Mainline	applications.
‘We	appreciate	and	are	thankful	for	the	support	of	labour,	business	and	

manufacturing	organisations,	industry,	our	customers,	Irving	Oil,	various	
governments,	and	the	approximately	200	municipalities	who	passed	
resolutions	in	favour	of	the	projects.	Most	of	all,	we	thank	Canadians	

across	the	country	who	contributed	towards	the	development	of	these	
initiatives.
‘We	will	continue	to	focus	on	our	$24	billion	near-term	capital	program,	

which	is	expected	to	generate	growth	in	earnings	and	cash	flow	to	sup-
port	an	expected	annual	dividend	growth	at	the	up	end	of	an	eight	to	10%	
range	through	2020.’
As	a	result	of	its	decision	not	to	proceed	with	the	proposed	projects,	

TnrasCanada	is	reviewing	its	approximate	$1.3	billion	carrying	value,	
including allowance for funds used during construction capitalised since 
inception	and	expects	an	estimated	$1	billion	after-tax	non-cash	charge	
will	be	recorded	in	the	company’s	fourth	quarter	results.

 Magellan Midstream Partners and Valero Energy 
are jointly expanding a Houston marine storage 
facility currently under construction. 
The	facility,	along	the	Houston	Ship	Channel	in	Texas,	will	be	owned	by	
a	limited	liability	company	that	is	owned	50/50	by	Magellan	and	Valero.	It	
will	initially	include	five	million	barrels	of	storage,	truck	loading	facilities	
and	two	proprietary	ship	docks.
The	first	phase	of	the	facility,	comprising	one	million	barrels	of	storage	

and	a	new	marine	dock,	is	currently	being	built.
It	will	now	be	expanded	by	an	incremental	four	million	barrels	of	

storage,	a	three-bay	tuck	rack	and	a	second	marine	dock	capable	of	
handling	Aframax-sized	vessels	with	up	to	a	45-foot	draft.	Once	this	
expansion	phase	is	complete,	the	Pasadena	facility	will	be	connected	via	
pipeline	to	Valero’s	refineries	in	Houston	and	Texas	City	and	the	Colonial	
and	Explorer	pipelines,	in	addition	to	the	already	planned	connection	to	
Magellan’s	Galena	Park	terminal	facility.
Both	phases	of	the	facility	are	estimated	to	cost	$820	million	and	both	

are	fully	contracted	with	long-term	customer	commitments.	The	terminal	
will	handle	petroleum	products,	including	multiple	grades	of	petrol,	diesel	
and	jet	fuel	as	well	as	renewable	fuels.
The	first	phase	is	expected	to	be	operational	in	early	2019,	and	phase	

two	is	expected	to	come	online	in	early	2020.
Michael	Mears,	chairman,	president	and	CEO	of	Magellan,	says:	

‘Demand	for	refined	products	from	the	Gulf	Coast	continues	to	grow,	
and	together,	we	are	well-positioned	to	continue	expanding	our	marine	
capabilities	to	meet	this	demand	from	both	domestic	and	international	
markets.’
If	warranted	by	additional	demand,	the	new	facility	could	be	expanded	

to	include	an	incremental	five	million	barrels	of	storage,	another	three	
docks	and	expanded	truck	loading	capacity.

 Gibson Energy will build 1.1 million barrels of additional storage capacity at its Hardisty Terminal. 

TransCanada terminates pipeline projects

Magellan & Valero form JV 
for marine storage terminal

Gibson to expand Hardisty Terminal storage capacity

The	company	says	the	two	300,000	barrel	
tanks	and	one	500,000	barrel	tank	are	due	to	be	
placed	into	service	in	the	third	quarter	of	2019.	
The	two	300,000	barrel	tanks	are	supported	by	
a	long-term,	fixed	fee	contract	with	a	senior,	
investment	grade,	oil	sands	customer.
This	expansion	will	swell	overall	capacity	at	

the	terminal	to	10	million	barrels.
The	500,000	barrel	tank	will	service	opera-

tional	needs,	the	company	says,	replacing	the	
tank	that	was	earmarked	for	that	purpose	in	the	
last	expansion	phase,	which	ended	up	being	
contracted	to	a	customer	under	a	long-term	
contract.
Steve	Spaulding,	president	and	CEO	of	

Gibson,	says:	‘Our	Hardisty	Terminal	continues	
to	demonstrate	its	commercial	competitive-
ness	and	this	contract	affirms	the	on-going	

demand	for	our	strategic	storage	infrastructure	
in	support	of	incremental	oil	sands	brownfield	
development.
‘We	will	continue	to	focus	on	the	build-out	of	

the	undeveloped	acreage	at	both	our	Hardisty	
and	Edmonton	terminals,	and	the	growth	of	the	
proportion	of	our	cash	flow	stream	attributable	
to	the	infrastructure	segment,	as	our	number	
one	strategic	priority.’

 TransCanada has decided not to proceed with its proposed Energy East Pipeline and Eastern Mainline projects.

  www.thetanktiger.com   l   info@thetanktiger.com

Do you have available tank storage?  

Would you like us to send  
customers to you? 

The Tank Tiger
A clearing house for tank storage! 

Turn the TIGER loose on 
your TANK business
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The	sale	of	the	former	Fuel	Storage	Plant	
and associated pipeline in Grand Forks 
supports	GSA’s	goal	to	reduce	the	govern-

ment’s	footprint	by	selling	underutilised	property.	
The	site	at	4128	27th	Avenue	North	in	Grand	

Forks	the	site	contains	approximately	11.25	
acres.	It	is	improved	with	a	fuel	storage	plant	
containing	four	aboveground	petroleum	storage	
tanks,	three	accessorial	tanks,	several	small	
aboveground	and	underground	tanks,	three	
bottom-loading	truck	racks,	a	20	rail	car	loading	

rack,	additional	equipment	and	support	service	
buildings.	
Built	in	the	late	1950’s,	it	was	used	to	store	

bulk	petroleum	for	Grand	Forks	Air	Force	Base	
and	other	Air	Force	and	Air	National	Guard	units.	
Operations	ceased	in	2007	and	decommissioning	
took	place	in	2009.	

Online bidding is underway and inspections 
can	be	scheduled	by	appointment.	For	more	infor-
mation	about	the	property	and	auction	process,	
visit	www.realestatesales.gov.	

Grand Forks storage terminal up for sale
 A former US government storage facility in North Dakota is being sold at 

an online public action by the US General Services Administration (GSA). 

 ArcLight Capital Partners 
has acquired a 30% interest 
in a refined products pipeline 
system.

The	company,	through	one	of	its	
affiliates,	acquired	the	stake	in	the	
entity	that	owns	the	Olympic	Pipeline	
from	ARCO	Midcon,	an	affiliate	of	BP	
Pipelines	(North	America).
The	pipeline	spans	400	miles	across	

the	states	of	Washington	and	Oregon.	
BP	Pipelines	(North	America)	will	
continue	to	operate	the	pipeline	under	a	
multi-year	operating	agreement.
This	follows	a	joint	venture	between	

ArcLight	and	BP	covering	two	large-
scale	refined	product	terminals	that	are	
interconnected	to	the	pipeline.
In	connection	with	the	transaction,	

ArcLight	has	granted	TransMontaigne	
Partners	a	right	of	first	offer	to	purchase	
ArcLight’s	interest	in	the	entity	that	
owns	the	pipeline.

ArcLight & BP 
expand midstream 
collaboration

OF BULK LIQUID STORAGE 
CAPACITY THROUGOUT SCANDINAVIA

600.000 CBM

www.itank.se
+46 (0) 31 49 34 60

SCANDINAVIAN BY BIRTH
  W O R L D  C L A S S  B Y  C H O I C E
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The best service for the best products
Coflexip® Products and Solutions

Through its Coflexip® Products and Solutions, TechnipFMC is the world 
leader in production of high-quality flexible pipes for the refining  
and petrochemical industry.

Coflexip® maintenance-free flexible steel pipe systems are the best 
option for drain systems, rim seal fire protection systems, skimmer 
lines, and suction lines for floating roof storage tanks. We offer:

 Almost 40 years of field-proven experience

 Unique pipe structure with high chemical resistance

 Repeatable lay pattern that does not interfere with 
equipment

 Innovative skimmer and foam system for fixed roof tanks

 Simplified design: no ballasting or other compensation 
devices needed

 Dedicated engineering teams to provide customized 
solutions

 Worldwide after-sales service

Coflexip® Products and Solutions
T +33 1 4778 3181
E coflexipsales@technipfmc.com

TechnipFMC.com
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The	expansion	at	the	deep	water	independent	
liquid	storage	terminal,	announced	by	the	
company	and	its	joint	venture	partners,	relates	

to	clean	petroleum	products	and	will	be	commis-
sioned	progressively	from	the	first	quarter	of	2019.	
The	expansion,	comprising	24	new	tanks	ranging	

between	10,000	m3	and	25,000	m3,	will	be	overall	
capacity	at	the	facility	to	1.7	million	m3.	Additionally,	
one	extra	berth	will	be	taken	into	operation,	bringing	
the	total	number	of	operating	berths	to	six.	
The	facility	provides	storage,	blending	and	distri-

bution	services	for	crude	oil	and	clean	petroleum	
products.	
It	is	connected	with	pipelines	to	the	industrial	

terminal	Pengerang	Terminals	(Two),	which	will	be	
serving	the	new	world-scale	refinery	and	petro-
chemical	complex	currently	under	construction	–	
known	as	the	RAPID	project.	
In	a	statement,	Vopak	says	the	expansion	is	

aligned	with	its	strategy	to	invest	in	strategic	hub	
locations.	
It	adds:	‘The	growing	need	for	new	storage	

capacity	for	clean	petroleum	products	is	amongst	
others	based	on	Asia’s	growing	structural	need	for	
petrol	and	jet	fuel	as	well	as	the	growing	need	for	
low	sulphur	diesel/gasoil	as	a	result	of	the	global	
low	sulphur	requirement	for	shipping	as	set	by	the	
International	Maritime	Organisation.’

Further expansion announced for Pengerang 
Independent Terminals complex
 Vopak has announced plans to add an additional 430,000 m3 of storage 

capacity at Pengerang Independent Terminals. 

The company will form a joint venture with 
Japanese and Sri Lankan companies following 
discussions between Sri Lanka’s minister of petro-
leum resources development and India’s minister of 
petroleum and natural gas last year. 

The JV will develop the terminal to provide regas-
sified natural gas to power plants, domestic and 
transport services in Sri Lanka. The capacity of the 
terminal, near Colombo, will be decided on the gas 
demand in Sri Lanka and is expected to be devel-
oped in two years. 

The facility will be situated close to where most 
of the power projects are located. 

In a statement, Petronet says: ‘The LNG terminal 
would improve economics of various power plants 
and also generate immense direct and indirect ben-
efits for the vast majority of Sri Lankan people. 

‘LNG imports is a significant solution to fuel the 
growth of this nation. It is a giant step towards the 
energy security of Sri Lanka.’

Sri Lankan LNG 
storage terminal given 
green light

The growing need for new 
storage capacity for clean 
petroleum products is 
based on Asia’s growing 
structural need for petrol 
and jet fuel

 Petronet LNG will form a joint venture 
to construct an LNG terminal to support 
power plants and transport sectors in Sri 
Lanka.
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Coflexip® maintenance-free flexible steel pipe systems are the best 
option for drain systems, rim seal fire protection systems, skimmer 
lines, and suction lines for floating roof storage tanks. We offer:

 Almost 40 years of field-proven experience

 Unique pipe structure with high chemical resistance

 Repeatable lay pattern that does not interfere with 
equipment

 Innovative skimmer and foam system for fixed roof tanks

 Simplified design: no ballasting or other compensation 
devices needed

 Dedicated engineering teams to provide customized 
solutions

 Worldwide after-sales service
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T he facility, on 16 hectares of land 
in the port, has a total capacity 
of 480,000 m3 and caters for the 

storage and trading of clean petroleum 
products.

It is connected via pipelines to the 
Jurong Island petroleum and petrochem-
ical network and is supported by four 
jetties with a draft of up to 17.6 meters 
capable of handling vessels up to 180,000 
DWT.

Work on the facility started in May 
2017 and is on track to be completed by 
2019.

Douglas van der Wiel, president 
of Oiltanking Asia Pacific, says: ‘Asia 
continues to be a driver of global con-
sumption of petroleum products. This 
growth in demand will further under-
score product flows into South-East Asia 

through the Straits and the necessity for 
supporting infrastructure. JPTT can and 
will meet that demand.

‘JPTT will be a valued addition to 
Oiltanking’s overall strategic position in 
the Straits. Through the pipeline connec-
tivity to Oiltanking Singapore, JPTT and 
Oiltanking will further strengthen the 
integrated terminal network concept and 
overall value offering to the market.’

Ooi Boon Hoe, CEO of Jurong Port and 
chairman of JPTT, says that the facility 
is part of the port’s strategic vision of 
becoming a world-class multipurpose port 
operator through the development and 
expansion of its operating capabilities.

He adds: ‘We expected that JPTT will 
play a meaningful role in reinforcing 
Singapore’s international maritime, 
energy and chemicals hub status.’

Jurong Port & Oiltanking 
launch new tank terminal
 Jurong Port Tank Terminals (JPTT), the joint venture between Jurong 

Port and Oiltanking, has been launched.  PetroChina Fuel Oil has 
formed a joint venture with 
Qingdao Port International to 
build a crude oil storage tank 
at the Dongjiakou port area. 

According	to	local	reports,	the	joint	
venture	project	will	be	engaged	in	the	
storage	and	transmission	of	oil	prod-
ucts,	including	crude	oil,	fuel	oil,	diluted	
asphalt	and	wax	oil.	The	project	will	have	
an	investment	value	of	RMB300	m,	of	
which	Qingdao	Port	will	take	a	49%	
stake.	
The	port	says	in	a	statement:	‘Both	

parties	will	leverage	on	their	respective	
advantages	and	further	improve	the	oil	
storage and transportation facilities in 
Dongjiakou	Port	Area,	so	as	to	further	
enhance	the	core	competitiveness	of	the	
Port	of	Qingdao	in	respect	of	transporta-
tion	of	oil	products.’

PetroChina 
forms JV to 
build storage 
tank
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10th ANNUAL

ANNUAL

NATIONAL ABOVEGROUND STORAGE TANK 
CONFERENCE & TRADE SHOW

Moody Gardens | Galveston, Texas | January 16-17, 2018

 www.NISTM.org  |  800.827.3515
International 011.813.600.4024NATIONAL INSTITUTE FOR STORAGE TANK MANAGEMENT

NISTM

•  Free Trade Show
•  AST Conference Sessions
•  NACE Conference Session

•  Welcome Reception
•  Cocktail Mixer on the 
     Trade Show Floor

 •  Golf Tournament

•  Free Trade Show
•  AST Conference Sessions
•  NACE Conference Session
 

•  Free EPA SPCC & FRP  
     Short Course
•  Tanks 101 Course
•  Golf Tournament

•  Welcome Reception
•  Cocktail Mixer on the 
     Trade Show Floor
 

INTERNATIONAL ABOVEGROUND STORAGE TANK
CONFERENCE & TRADE SHOW

Rosen Shingle Creek  | Orlando, Florida | March 27-29, 2018

NISTM

Visit the Website or Call to Register
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T he	new	facility	is	now	fully	operational	after	receiving	its	pilot	
consignment	of	diesel	in	the	first	week	of	July.	It	was	also	
tested	before	it	became	fully	operational.

The	facility,	located	at	the	port’s	eastern	mole,	is	the	new	facility	
for	cleaner	fuels	and	will	help	with	security	of	fuel	supply	in	the	
region.
It	has	a	total	capacity	of	122,000	m3	across	12	tanks	and	it	can	

store	diesel,	petrol,	FAME	and	ethanol	for	blending	and	jet	fuel.	It	will	
also	offer	the	option	to	blend	bioethanol	and	biofame.	
The	facility	is	designed	to	recieve	fuel	product	by	sea,	store	it,	and	

distribute	it	by	truck.	It	will	provide	an	essential	alternative	for	local	
fuel	supply,	and	will	significantly	reduce	the	chances	of	fuel	shortages	
previously	experienced	in	the	region.	

Construction	work	started	in	2015	after	the	Transnet	National	Ports	
Authority	awarded	Burgan	a	24-year	lease	to	develop	the	facility.
Rob	Nijst,	CEO	of	major	shareholder	VTTI,	says:	‘The	black-empow-

ered,	independent	storage	facility	will	play	a	critical	role	in	strength-
ening	the	country’s	security	of	fuel	supply,	energy	flexibility	and	will	
enable	South	Africa	to	benefit	from	the	latest	and	cleanest	fuels.’
The	terminal’s	jetty	can	accommodate	vessels	of	up	to	50,000	

DWT,	and	product	will	be	loaded	into	trucks	for	onward	distribution	by	
a	fully	automated	loading	rack.	The	facility	expected	to	load	more	than	
36,000	trucks	in	its	first	year.	Burgan	Cape	Terminal	has	accelerated	
transportation	of	the	sector	with	its	inclusion	of	emerging	black-
owned,	independent	fuel	suppliers	and	contributes	to	energy	as	one	
of	the	key	commodities	in	driving	economic	growth.

New fuel storage terminal opens in South Africa
 Burgan Cape Terminals, an independent fuel storage, distribution and loading terminal, has opened in 

the Port of Cape Town.

The independent storage facility will play a critical role in strengthening the country’s security of 
fuel supply and energy flexibility

High Quality Stainless Steel
Storage Tanks
Find us at Tank Storage Expo Hamburg
Stand D22

www.gpi.nl



TERMINAL NEWS  l   XXXXXXX

21OCTOBER/NOVEMBER 2017 VOLUME 13 ISSUE NO.5



22 OCTOBER/NOVEMBER 2017 VOLUME 13 ISSUE NO.5

INCIDENT REPORT

 

15/9/17

Mont Belvieu, Texas
Enterprise Products Partners

A fire broke out in a brine pit at Enterprise 
Products Partners’ natural gas liquid fractionation 
and storage complex. The blaze started when 
hydrocarbons mixed in the salt water brine were 
ignited. No injuries were reported as a result 
of the fire and it was quickly contained and 
extinguished. 

19/9/17

Port Arthur, Texas
Valero Energy

A fire sparked in a heavy oil tank at Valero Energy’s 
335,000 barrel per day refinery. The blaze, which lasted 
for about three hours, is reported to have released nearly 
1 million pounds of emissions into the air, mostly from 
the columns of smoke caused by the burning oil. The 
company made a filling to the Texas Commission on 
Environmental Quality. No one was injured in the fire and 
an investigation has been launched to establish the cause. 

A summary of the recent explosions, fires and leaks in the tank storage industry

6/10/17

Butcher Island, Mumbai
Bharat Petroleum Corporation

A fire broke out in a high-speed diesel storage tank. It is 
reported that more than 10 million litres of diesel was burned 
off in the blaze, which was caused by a lightning strike. It took 
more than three days to fully extinguish. A representative of 
the Mumbai Port Trust said the fire was contained to one tank 
farm and it is believed that the tank was partly filled at the 
time. No one was injured in the fire and an investigation was 
launched to further probe the cause of the fire.

31/8/17

Galena Park, Houston Ship Channel
Magellan Midstream Partners 

A petrol tank leaked nearly 11,000 barrels as a result of Hurricane 
Harvey. The spill at Magellan’s Galena Park terminal east of 
Houston by Hunting Bayou and the Buffalo Bayou portion of the 
Houston Ship Chennel leaked a small amount into the Houston 
Ship Channel. More of the petrol flowed into an adjacent ditch. 
It is said to be the largest reported spill caused by the hurricane. 
Company representatives and environmental experts responded 
to the release by spraying the fuel with foam. 

INCIDENT REPORT
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versatile.

Always a leading innovator, ROSEN not only supplies pipeline 
customers with the latest diagnostic and system integrity 
technologies but also offers flexible solutions and all-round 
support for plants & terminals.

www.rosen-group.com
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W hile an influx of capital into the 
mature ARA hub has led to more 
storage capacity being built, Odfjell 

Terminals Rotterdam is focusing on excelling 
in specialist product ranges to provide more 
market value. 

After several years of favourable contango 
conditions, the ARA is now oversupplied with 
middle distillate and petrol storage – and more 
is yet to come by market players in Rotterdam, 
Amsterdam and Antwerp thanks to easy 
access to capital against favourable terms.

However, executives at Odfjell Terminals 
Rotterdam are looking to expand in certain 
specialised markets where they can add the 
most value to their customers. 

As it brings the last of its storage capacity 
into operation following the issues it faced 
in 2012, CEO Frank Erkelens explains how a 
comprehensive masterplan detailing the future 
strategy of the terminal ensures the company 
will excel in an otherwise crowded market. 

The masterplan centres on Odfjell’s ethos 
of being the best-in-class in terms of safety, 
service and efficiency.  

The five-year strategy comprises three main 
pillars: safe operations, a product specific 
commercial strategy for storage and increased 
utilisation of its Petrochemical Industrial 
Distillation (PID) plant and operational perfor-
mance improvements. 

‘Our Rotterdam facility is a main part of our 
terminal network and as such we want to have 
a dedicated plan for its future,’ says Erkelens. 

‘We need to identify the markets that we 
are going to focus on going forward and what 

infrastructure is needed to provide associated 
services and ultimately provide the most value 
to our shareholders. 

‘We are focused on positioning ourselves 
in markets we feel we can differentiate our-
selves from our competition.’

STANDING OUT FROM THE COMPETITION
‘What is quite unique about our Rotterdam 
facility is that we can handle the full range of 
products. However, we want to specialise our 
service offering and excel in specific markets 
where we can offer the most value,’ says 
Erkelens.

Odfjell Terminals Rotterdam is focusing its business 
strategy on more specialised markets as it brings the 
remaining part of its capacity into operation

Excelling in a 
mature market

01 

03

02
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And to that end, Odfjell is utilising its current 
assets and expertise to hone in on two par-
ticular markets. 

Its PID unit, also located in Rotterdam, 
offers a unique opportunity for its terminal 

segment to tap into the aromatics market. 
As a result of a market shift to using lighter 
feedstock, crackers will be producing less 
benzene. Hence, a project has been initiated 
to explore the feasibility of enabling benzene 
extraction from pygas and reformates, which 
will also create the need for storage. 

‘We believe the aromatics market is another 
place where can differentiate ourselves,’ says 
Erkelens.

Additionally, the looming 2020 deadline for 
marine fuels to adhere to the 0.5% sulphur 
cap also offers opportunities for Odfjell. ‘Our 
distillation plant can produce these kinds of 

fuels already and so for our terminal, we will 
need to store and offer blending capabili-
ties for both the feedstock and the finished 
products. 

‘There is one million m3 currently in service 
in Rotterdam out of a total of 1.6 million m3. 
A large part of what is not in operation will be 
revamped to fit these products and around 
400,000 m3 will be focused on aromatics. 

‘We are also adding a new jetty to service 
more customers and offer the best in service 
with the shortest turnaround time.’

Additionally, there is also space at Odfjell 
Terminals Marine to accommodate up to 
400,000 m3 of storage capacity, with excellent 
jetty infrastructure. However, the company is 
seeking customers who want to use it as their 
‘home’ terminal. 

A COMPETITIVE MARKET
This masterplan will position Odfjell against an 
otherwise storage-rich market and will focus 
its operating model on maximising its assets. 

‘There are still players in the ARA that 
believe there is room for additional capacity 
and I don’t think that is driven by strong 
demand. As such there are a lot of new 
entrants to the market, looking for long-term 
customers that currently use existing facilities. 

‘It is reasonable to say it will create overca-
pacity, which is a concern. Terminals need to 
focus on efficiency more than ever before but 
also specialise in certain markets to provide 
the best possible service. 

‘There is still a lot of capacity planned in the 
ARA region. Therefore, the drive to be best-in-
class is of the upmost importance.’

Odfjell’s significant investment in its 
infrastructure is testament to the fact that 
its current operational capacity is of a higher 
standard than others in the market. This is 
because every tank complies with the PGS 29 
regulations – an EU directive for the storage of 
flammable liquids in vertical cylindrical tanks.

‘Operators are only just starting to look at this 
so we are ahead of them by complying with 
regulations that have not yet come into force.

‘Our aim is to execute the masterplan within 
the next few years and to make sure we 
operate all the capacity we have as safely and 
efficiently as possible.’

ODFJELL TERMINALS ROTTERDAM AT A GLANCE:

It is one of the largest independent, third party tank storage terminals in Europe

Its strategic location means it is served by the North Sea, the main European inland 
waterways, highways, rail and pipeline networks

It has four berths for seagoing vessels and seven berths for barges, with a maximum depth of 
39.6 feet and a block train facility for clean petroleum products and bulk liquid chemicals

The PID has four distillation columns and a design capacity of 2,000,000 mt per annum

04

01  The terminals masterplan is based around 
three main operating principles: safety, service and 
efficiency

02 Odfjell Terminals CEO Frank Erkelens

03 The terminal will be focusing on providing 
services for the aromatics and marine fuel market

04 One million m3 of capacity is currently 
operational at the terminal out of 1.6 million m3
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T he global appetite for energy consumption is set to continue its 
upwards trajectory for the next 20 years at least. 

The US Energy Information Admiration’s (EIA) International 
Energy Outlook 2017 projects a 28% increase in global energy con-
sumption until 2040, with much of the increase expected to come from 
non-OECD countries, where strong economic growth, increased access 
to marketed energy and rapid population growth is driving demand for 
energy. 

In the reports ‘reference case’, which assumes continual improvement 
in known technologies based on current trends and leading economic 
forecasts, energy consumption in non-OECD countries will increase by 
41% between 2015 and 2040 compared to just 9% in OECD countries. 

World energy consumption (including petroleum, other liquids, natural 
gas, coal and electricity) is expected to total 736 quadrillion British thermal 
units by 2040, with non OECD countries dominating demand with 475 
quadrillion Btu. 

FUTURE OIL PRICE UNCERTAINTY
Despite future oil prices providing a key source of uncertainty in energy 
consumption projects, the end-use demand does not vary significantly 
from the three price scenarios envisioned by the EIA. 

In the reference case, oil prices are projected to rise to $109/barrel 
in 2040, with total liquids consumption comprising 31% of total world 
energy use. 

In its low price scenario, oil prices are only $43/barrel in 2040 due to 
lower economic activity, which encourage demand for liquid fuels and 
discourage energy conservation and fuel switching. However, in its high 
price scenario, oil prices hit $226/barrel as non-OECD economies grow 
more quickly. However, this will discourage liquids consumption, pushing 
consumers to conserve or switch to alternative fuels. 

ASIA DOMINATES
In the reference case, non-OECD Asia dominates the projected increases 
in global energy consumption, accounting for more than half of the 
increase. Energy demand in the region, which includes China and India, is 
projected to increase by 51% during the period of 2015-2040. The report 

notes that while this is much slower than the nearly 300% increase in 
energy use from 1990 to 2015, the projected growth in non-OECD Asia 
energy use still represents the largest regional growth in the world. 

Additionally, non-OECD regions outside of Asia are also projected to 
contribute substantial increases in energy demand. 

The report says: ‘Fast-paced population growth and access to ample 
domestic resources are both important determinants of energy demand 
in Africa and the Middle East, where energy use is expected to increase 
51% and 45%, respectively, between 2015 and 2040.’

Conversely, the smallest projected increase in energy demand is 2% in 
non-OECD Europe and Eurasia. 

Focusing on liquid fuels consumption, in the reference case, world con-
sumption rises from 95 million barrels per day in 2015 to 113 million b/d in 
2040. Unsurprisingly, non-OECD nations account for most of the increase, 
with demand rising by 1.3% per year, with an overall increase of 39%. 

More than 80% of the total increase in liquid fuels consumption is in 
non-OECD Asia, as China and India experience rapid industrial growth and 
increased demand for transportation. 

The transportation sector remains the largest consumer of refined 
petroleum and other liquids as its use for travel and freight services 
increases at a faster rate than use in other applications, such as industrial, 
buildings and for electricity. 

To match demand, liquid fuels production will also increase by 16.1 
million b/d during the report period. More than half of the increase will 
come from a 10.3 million b/d increase in crude oil and lease condensate, 
including production from tight and non-tight resources, and extra-heavy 
crude oils and processed bitumen from oil sands. 

Most of the growth in crude production from OPEC countries will occur 
in the Middle East, which the report described as a ‘critical part of global 
crude supply for the entire production period’.

Non-OPEC crude oil production outside of the US will come from 
Russia, Canada, Brazil and Kazakhstan, which accounts for a 24% 
increase. 

FOR MORE INFORMATION
www.eia.gov 

FEEDING THE WORLD’S  
ENERGY APPETITE 
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Fluctuating European market dynamics 
have created a range of opportunities 
and challenges – but Vesta Terminals’ 

facilities have thrived as a result of its flexible 
and agile business model. 

The company, which has three facilities 
spread across Northern Europe totalling more 
than 1.6 million m3 of storage, benefits from 
operating in two historically strong trading and 
storage markets – the ARA and the Baltics. 

Antwerp and Flushing in the ARA, where 
the company is present, are part of one of 
the most active trading hubs in the world; 
combining production, mismatches in supply 
and demand, a large hinterland and strong 
logistics. 

Since first purchasing the Antwerp terminal 
seven years ago, Mercuria Energy Trading, 
one of the world’s largest independent 
energy and commodity groups, invested 
heavily in safety and upgrading the facility, 
channelling many millions into modernisation 
programmes. This upgrade continued when 
Mercuria entered into a 50/50 joint venture 
agreement for Vesta Terminals with Sinomart, 
an indirect subsidiary of Sinopec Kantons, one 
of the worlds’ largest energy companies.    

In an interview with Tank Storage 
Magazine, Martijn Notten, CEO of Vesta 
Terminals, explains that operating terminals 
nowadays places a greater emphasis on 
having flexible operations in combination with 
an excellent performance record.

Until recently the market has been strong 
thanks to the contango structure, which is 
good for overall storage dynamics. It combined 
all the favourable storage and trading factors.  

Notten says: ‘There are multiple hubs 
around the world, but the ARA region is an 
interesting one because there is the option 
to either sell products to local markets or (re-)
export them. This creates a lot of opportuni-
ties for global players.’ 

He says that the contango in some of the 
key products that Vesta Terminals stores and 
handles has essentially ‘eliminated’ part of the 
cost of storage for customers. 

‘Over the past three years I cannot imagine 
anyone having any spare oil capacity in the 
ARA,’ says Notten. ‘But a lot of new storage 
capacity has also been added recently and 
now, with a market in backwardation, this is 
challenging.’ 

Tank terminal operators are also indirectly 
impacted by recent trends in the energy 
markets such as the OPEC production cut, 
further consolidation of European refineries 
with changing product flows and patterns and 
the effects inclement weather circumstances 
such as the recent hurricanes Harvey and 
Irma. 

Transforming 
storage for a 
diverse market

Following significant investments to modernise 
operations – and continued efforts to enhance its safety 
performance and capabilities – Vesta Terminals is fully 

aligned to meet market demands

01 

02
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These trends have shaped the company’s 
core operating principles to ensure maximum 
flexibility. 

‘In general these kind of events cause disrup-
tion to the market but for those that take the 
right position or have the flexibility, to change 
stored product for instance, it does offer oppor-
tunities,’ says Michiel Flier, managing director of 
the Antwerp and Flushing terminals. 

‘As a terminal company you should be agile and 
flexible enough to cope with these global events. 

 ‘We have a very flexible terminal in Antwerp 
and as such we are better prepared to help our 
customers make money out of these events 
where possible.’ 

Vesta Terminals management’s ethos is that a 

good performing company starts with happy and 
motivated employees. 

Flier adds: ‘By also offering a high quality 
and safety standards, in combination with a 

pro-active service and with flexibility for 
our customers to adapt to different market 
circumstances, we aim to build long term 
relationships.’ 

EXPANSION WITH A TWIST
To accommodate demand from its growing 
customer base, the company is also 
exploring the possibility of enhancing infra-
structure at its Antwerp Terminal.  

Notten says that a final decision on expan-
sion is expected in the coming months. 

However, this is not a typical expansion 
project. Instead of adding more storage, 
the company is looking to demolish parts of 
its current infrastructure and will replace it 
with larger tanks. This process will con-
tribute an extra 105,000 m3 of capacity. The 
project includes two additional barge berths 
to ensure the continuation of an excellent 
performance in turn-around times.

Once confirmed, construction works are 
expected to start in the second quarter of 
2018, with the new infrastructure ready in 
2019.

Flier explains: ‘This is an optimisation of 
our existing terminal by replacing older infra-
structure, which is commercially not aligned 
with customer requirements and by adding 
new barge berths to ensure a good turn-
around performance alongside our jetties.

The company also continues to develop its 
terminal in the Baltics as a result of altered 
trade flows. 

Previously, the Vesta Tallinn facility was 
a strong and well located trading terminal 
for the export of mainly crude and fuel 
oil. However these flows have changed 
significantly and as such the function of the 
terminal has also changed. 

Notten says: ‘We have become a more 
diversified terminal. We have converted 
some of the tanks for the storage and han-
dling of middle distillates, jet fuel and petrol 
(components) and in doing so we are more 
flexible and agile. 

‘We have a strong ambition to continue 
developing our existing terminal loca-
tions and grow our company to meet the 
demands of our expanding customer whilst 
maintaining an excellent safety track record.’ 

FOR MORE INFORMATION
Follow Vesta Terminals on Linkedin for 
company updates

01 Vesta Terminals Antwerp

02 Board to board operation 
between two seagoing 

vessels, available at all Vesta 
Terminals

03 Martijn Notten, CEO of 
Vesta Terminals

04 Michiel Flier, managing 
director of Vesta Terminals 

Antwerp and Vesta 
Terminals Flushing

VESTA TERMINALS AT A GLANCE:

The company provides storage and transhipment for crude oil, refined petroleum 
products, biofuels and petrochemicals

It has more than 1.6 million m3 of storage, with 389,000 m3 at Vesta Terminal Flushing, 
406,000 m3 at Vesta Terminal Tallinn and 826,000 m3 at Vesta Terminal Antwerp

Its portfolio of customers includes international oil traders, major oil companies, 
petrochemical producers, local fuel distributors and bunker suppliers

0403
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T he world’s first set of global oil inventory reports, covering key energy regions, will pro-
vide a comprehensive intelligence picture on oil supply and demand. 

Ursa Space Systems started providing weekly storage inventory reports for China in 
May 2017, detailing oil stocks down to the tank level for a majority of the inventories as well as 
contextual information such as the tank owner as well as the storage type of the tanks. 

It has since announced plans to expand its coverage and launched a report for the Caribbean 
at the beginning of September and for the Middle East and North Africa at the end of 
September. 

In an interview with Tank Storage Magazine Matt Wood, VP of sales and marketing at Ursa, 
says that the reports will build an accurate balance sheet for better insight on oil demand and 
supply. 

‘We launched the Caribbean report primarily for our North American customers and it 
focuses on transient storage, whereas the Middle East and North Africa is mainly focused on 
the supply side. 

‘This is a world first because we are covering the globe on a timely and measured basis and 
we are providing transparency to all regions. Today’s data supplied by IEA, EIA, JODI and others 
are based on data reported from operators and are only available in OECD countries. 

‘Ursa reports are based on market demand and the fact that customers want to use data to 
better understand what storage activity is like in these regions and get a more rounded eco-
nomic picture.’

The data is collected from radar satellites, specifically synthetic aperture radar (SAR), which 
can provide high-resolution remote sensing imagery day or night as well as through cloud cover. 

It is this SAR functionality that allows Ursa to 
deliver a reliable data set, especially in frequently 
cloudy areas of the world. 

The stock and tank level measurements can 
then be used as an anchor in calculating an oil bal-
ance sheet, or as an input to models that predict 
oil prices, spreads and other financial instruments. 

‘If it’s not reliable then it is impossible for people 
to use it for business decisions,’ explains Wood. 

‘We provide reliable economic intelligence and 
our observations help analysts fill in the gaps when 
there are no readily-available sources of information.

‘We also use online research and third party 
data to supplement what we provide and to give 
an overview of what is being stored in the tanks. 

‘Over the next few months we plan to com-
plete our global coverage by launching in four 
more regions: Europe, the Americas, the rest of 
Africa and the Asia Pacific. We are looking to get 
between 55% to 75% coverage in each region as 
that is the sweet spot for our customers.’

Established three years ago by leaders in the 
satellite and computer fields, Ursa Space Systems 
recognised the opportunity to harness satellite 
imagery as a raw data source that could be trans-
formed into economic intelligence that solves real 
business problems. Global oil inventories are the 
first of several products that will provide trans-
parency to energy fundamentals and the entire 
energy supply chain. 

‘Our reports go further than just providing raw 
data. We spent a lot of time gathering more infor-
mation about the tanks themselves. This allows 
our customers to filter data in different ways 
according to their needs.’

FOR MORE INFORMATION
www.ursaspace.com

A GLOBAL 
STORAGE PICTURE 

Weekly oil inventory reports will provide a global perspective on oil market 
fundamentals and supply and demand dynamics
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T: 541 480 2727    l    E: luke@tankwelding.com    l    W: www.tankwelding.com   

Tank Welding LLC. 

Is your complete source for Automatic Storage Tank Welding Machines. We specialize in custom built to order automatic vertical & 
horizontal tank welding machines for Flat Bottom & LNG tanks. 

We have over 10 standard (AGW) Automatic Girth Welders (3 O’Clock Welder) designs. Single pass (EGW) Electrogas Welder & VUP vert 
welders & AVW multi pass Automatic Vert Welders, MPS frame, Automatic Vert Buggy, Tank Jacking systems and Sphere welders. 

This line of equipment is built with USA made Lincoln or Miller welding systems and German SEW drive motors. 
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01 PERN oil terminal in Gdansk

02 OLPP fuel terminal in Rejowiec

03 OLPP fuel terminal in Nowa Wies 
Wielka

04 PERN oil tank

05 OLPP fuel tank

Poland’s OLPP brand is disappearing from the 
storage market as part of a merger that will 
strengthen the country’s oil and fuel logistics 

operations.
At the beginning of 2018, Operator Logistyczny 

Paliw Plynnych (OLPP), the biggest fuel storage 
operator with a 60% share of the Polish storage 
market, will merge with PERN SA, which operates 
pipeline networks transporting Russian rock oil for 
the largest fuel producers in Poland and Germany. 

The merger of OLPP into PERN will not only 
strengthen PERN, the dominant company in the 
Capital Group, and increase its overall value, it will 
enable it to increase Poland’s energy security in the 
rock oil and fuel market. 

According to Pawel Stanczyk, president of the 
management board of the OLPP, It will also mean 
that the structure of oil and fuel logistics in Poland 
will become stronger and more organised. 

‘We will operate as a single entity – PERN SA’, he 
explains. 

‘The range of our services will not change and our 
customers will be served, as up to now, according 
to the highest standards. 

‘The merger will help to bring about better organ-
isation of the oil and gas industry in Poland and to 
strengthen the position of the surviving entity, which 
will give us all a new impetus for development, 
including investment.’

OLPP celebrated its 20th anniversary this year. 

New brand, 
same mission

Significant changes are coming to the Polish fuel and oil storage market with the merger 
of the country’s largest storage operator and a pipeline company

01 
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It was created in 1997 following the separation 
of Dyrekcja Baz Mafazynowych Naftobazy from 
CPN. Originally called Naftobazy, the company 
allowed access to storage capacities for all those 
operating in Poland’s fuel market – ranging from 
refineries to individual, private petrol station 
owners. 

In 2006, after moving its HQ from Warsaw 
to Plock, it changed its name to OLPP and has 
the biggest network of specialised fuel depots 
in Poland at strategic locations throughout the 
country. 

‘OLPP provides customers with storage 
capacities and provides transshipment services 
in places that are most convenient for our 
customers. We continuously carry out upgrade 
and investment activities, the fuel depots are 
being modernised, and new capacities are being 
created,’ says Stanczyk.

With rising fuel consumption, and new regula-
tions stipulating specific stockholding obligations 
on fuel producers and importers to improve 
Poland’s energy security, the role of OLPP in the 
country’s supply chain is an important one. 

In addition to having 1.8 million m3 of capacity, 
which stores fuels intended for ongoing 
distribution, as well as maintaining statutory 
emergency stocks and strategic national reserve 
stocks of liquid fuels, OLPP also has specialised, 
accredited oil product laboratories to monitor the 
quality of the products it stores. It also deals with 
the logistics of fuel consumption, with a modern, 
automated railway and tank truck sidings.

ACHIEVING ENERGY SECURITY
PERN operates a pipeline network of almost 
900 km for the transportation of rock oil for the 
largest fuel producers in Poland and Germany. 

It was established in 1959 as an operator for 
the transportation of rock oil from Soviet Union 
deposits to Poland and East Germany. The first 
batch of rock oil arrived by pipelines to tanks in 
Adamow. 

Its ‘Friendship’ pipeline allows the company 
to serve both the Polish and German markets. 
The pipeline traverses from Adamow, close to 
the Poland/Belarus border, to Plock, and further 
to Schwedt in Germany. Connecting Plock with 
Gdansk and enabling raw material transport in 
both directions, the Pomeranian Pipeline also 
plays an important role in the provision of rock 
oil to Polish refineries. Rock oil can be pumped 
through the pipeline to Gdansk Naftoport, and 
then exported using tankers.

With this pipeline, it is possible to supply 
Polish and German refineries with raw materials 
coming from directions other than the Friendship 
pipeline. 

Rock oil storage, provided by PERN, is a vital 
service for energy security in Poland. 

PERN has four storage depots in Adamow, 
Miszewko Strzalkowskie near Plock, Gorki 
Zachodnie near Gdansk and in the oil terminal 
in Gdansk. The oil terminal in Gdansk, commis-
sioned in 2016, comprises six large tanks, each 
with a capacity of 62,400 m3. It also has external 
and internal pipelines for rock oil, a wastewater 
treatment plant, oil pumping stations and full 
road infrastructure. 

The company also purchased almost 21 
million shares in PKN Orlen, gaining a share of 
just under 49% in the share capital of the cor-
poration. As a result of this transaction, PERN is 
able to pursue its mission to ensure the energy 
security of Poland in the raw materials and fuel 
logistics segment. 

Stanczyk adds: ‘Facing strategic challenges, 
PERN and OLPP initiated a process of integra-
tion aimed at internally strengthening the PERN 
Capital Group and increasing its value for the 
owner. This will make it a participant and creator 
of the system that aims to increase energy secu-
rity in Poland in the rock oil and fuel market. 

‘The integration of the two companies by the 
end of 2017 will mean that they structure of oil 
and fuel logistics in Poland will become stronger 
and more organised.’

The merger will help 
to bring about better 

organisation of the oil 
and gas industry in 

Poland
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20TH MARCH 2018
CRUISE TERMINAL ROTTERDAM

RECOGNISING AND REWARDING EXCELLENCE IN THE STORAGE SECTOR

THE JUDGES

James Foster
Trading Manager, 

BP Oil International

Keith Jackson
Operations Director, 

InterTerminals

Jonathan Silk
Technical Manager, 

Oiltanking Odfjell Terminal Oman

Oliver Stanelle
General Manager Central 

Engineering, 
Oiltanking

Niels Van Bladeren
Chief Financial Officer, 

LBC Tank Terminals

Roel Brouwer
International Technical Advisor, 

Vopak

Laurent Hatzopoulos
Manager, Third Party Storage, 

Shell Trading

Corne van de Reijt
Global Manager, 

Project Management, 
Vopak

Erik van Ommeren
Technical Director, 

Koole Tank Storage & Transport

Margit Blok
Global HSE Director, 

VTTI

Book your ticket now and submit your free nomination at  
www.tankstoragemag.com/awards                

For any enquiries please contact margaret@tankstoragemag.com
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Another month, another election shock 
in Europe. September 2017 saw the 
previously unassailable conservative 

alliance, between the Christian Democratic 
Union and the Christian Social Union, record 
its worst result for almost 70 years. While 
German Chancellor Angela Merkel remains 
in charge for a fourth term, her party suf-
fered heavy losses and months of coalition 
wrangling lie ahead to form a stable govern-
ment. For a country that in recent decades has 
been a beacon of stability and centrism, the 
uncertainty, and the surge of support for the 
right-wing anti-immigrant AfD party, came as 
a shock. 

Political pundits reckon the most likely 
outcome is a ‘Jamaica’ coalition, so-called 
because of the colours of Jamaica’s flag and 
the traditional colours of the German political 
parties involved: the black CDU/CSU, the 
yellow business-friendly FDP and the Greens. 
Given the vast gulf between the Greens and 
the FDP on a wide number of policy issues 
– not least the Green Party’s desire to see a 
complete phase out of coal by 2030 – the com-
bination could lead to prolonged horse-trading 
and brinkmanship.

This kind of uncertainty is never good for 
business. The euro fell against the dollar and 
German government bonds gained ground 
as the markets digested the implications of 
the election in the eurozone’s most pow-
erful economy. And for those in Germany’s 
energy sector, it’s also a matter of concern as 
many fear the Greens will act as a brake on 

investment. According to an energy insider, a 
coalition that involves the Greens will be one 
that moves slowly. ‘In areas where they are in 
control, we see a lot of delays in permitting,’ 
he noted. 

The uncertainty comes as debate continues 
to rage about Germany’s Energiewende, or 
Energy Transition, hailed by environmentalists 
around the world as a blueprint for how to shift 
an industrialised fossil-fuel based economy to 
one that now produces almost a third of its 
electricity from renewable sources. The policy 
has attracted its fair share of criticism,  
mainly directed at the cost burden for house-
holders, its complexity and, increasingly, its 
effectiveness. 

Indeed, one green commentator recently 
branded Chancellor Merkel the ‘world’s 

leading eco-vandal’. Despite the huge renew-
ables push, Germany faces a looming climate 
gap: rather than a cut of 40% by 2020 and an 
ambitious 80% by 2050, emissions are down 
by just 27% - and have even started to rise as 
a result of the country’s addiction to low-cost 
coal. German thinktank Agora Energiewende 
has warned that the country is on track to 
achieve only a 30-31% reduction – what it calls 
a ‘huge miss’ - unless drastic action is taken.  

Coal isn’t the country’s only dirty secret. The 
car industry is the country’s largest industrial 
sector and one of its largest employers, giving 
it a powerful voice. Germany has a target to 
reduce transport emissions by 42% by 2030, 
but emissions have barely changed since 
1990 and, unlike the UK and France, there are 
no plans here to ban conventional petrol and 
diesel cars. Germany’s goal to put one million 
electric cars on the autobahns by 2020 is also 
set to miss, which means it’s appetite for 
imported oil will continue. 

Environmentalists hope a Green voice in 
a post-election coalition will give renewed 
momentum to Germany’s flagging climate 
change ambitions. 

“The Green Party will have representation 
in the cabinet, so we may see more of a move 
to clean fuels, more progress towards meeting 
the Paris Climate targets and perhaps LNG 
could be more promoted,’ speculates Frank 
Schreurs of In-Energy consultancy in the days 
following the election result. ‘But none of this 
has to be bad for storage operators; they just 
have to adjust.’

GERMANY:  
EUROPE’S ECONOMIC 

SUCCESS STORY 
Touted as the powerhouse of the Eurozone, Germany’s core energy distribution 
role makes its storage market low risk, stable and reliable. Amy McLellan reports.

People see that 
backwardation is there 

to stay and there's no 
contango on the horizon

Frank Schreurs, In Energy
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CONTANGO, WHEREFORE ART THOU?
It is not just the political climate that will 
require adjustment. It seems the long-awaited 
draw down of the global oil glut may finally be 
underway, unwinding the contango that has 
contributed to brimming tanks and buoyant 
profits at the world’s terminal operators.  

It had seemed that the oil price was stuck, 
smothered by the glut of oil flowing from the 
vast shale plays of the US despite the best 
efforts of OPEC to rebalance the market.  But 
some believe we have now reached a tipping 
point: superstar trader Pierre Andurand of 
Andurand Capital, who runs a $1.1 billion 
hedge fund, is betting there will be a massive 
rally from now until 2020, and that prices 
will move back above $100 a barrel. That 
may seem optimistic given that oil prices, at 
the time of writing, were retreating from a 
two-month rally, with Brent back below $56 a 
barrel, but Andurand and fellow bulls believe 
the long-term supply-demand fundamentals 
can’t be ignored. 

After all, the International Energy Agency 
forecasts that global consumption will grow 
by 1.5 million barrels per day in 2017 and 
another 1.4 million barrels per day in 2018.  
While the US oil boom continues to astonish 
– next year output is forecast to hit a record 
9.9 million bpd, topping the previous record 
set in 1970 – it is still only equal to roughly 
a third of global oil demand growth over the 
same two-year period. Other new sources 
of output are required but the slash-and-burn 
policies of the oil majors in the wake of 2014 
price slump means those sources just aren’t 
readily available. For the bulls, that under-in-
vestment means the recent tentative move 
into backwardation will continue through 2018 
and 2019. 

Other bullish factors include ongoing geo-
political risks, such as the Turkish response 
to Kurdistan’s independence vote, and the 
unprecedented scale of this year’s hurricane 
season in the US Gulf. It’s worth noting, 
however, that the supply interruptions as a 
result of Hurricane Harvey are expected to be 

short-lived, with the Federal Reserve Bank of 
Dallas reporting that most operators expect 
almost all of the negative effects to be gone 
within six months. 

However, with Brent and Oman futures 
contracts trading in backwardation for 2017 
and 2018 and the contango in WTI futures 
narrowing, it seems the stock overhang is 
finally depleting.  OPEC says floating storage 
has been on a declining trend since June as 
the economic incentives for floating storage 
evaporates.  

‘People see that backwardation is there to 
stay and there’s no contango on the horizon,’ 
said Schreurs at In Energy. ‘It seems to be the 
consensus now.’

GERMAN MARKET: GDP IS THE BAROMETER
For German terminal operators the dark arts 
of oil price speculation are of limited interest. 
This is a market that is more dependent on 
GDP numbers than the direction of the oil 
price. It’s about physically moving imports of 
crude and refined products from coastal ports 
to refineries and inland storage depots. Even 
so, the brimming tanks in the ARA region will 
have seen some material flow into Germany 
as a result of the contango, contributing to 
healthy utilisation rates.

But with the economy still gunning full 
throttle, with Q2 GDP up by 0.6% on the 
quarter – the 12th consecutive quarter of 

growth – oil demand will remain strong. 
‘Germany’s economic success story goes on 
and on and on,’ comments analyst Carsten 
Brzeski at ING Bank. 

With very little domestic production, 
Germany relies heavily on oil and natural gas 
imports. Oil is its biggest sources of energy 
- the country guzzled almost 2.4 million bpd 
last year - which either comes in via pipeline, 
from Rotterdam for example, or through its 
sole deepwater port of Wilhelmshaven. Much 
of this is then diverted to the country’s vast 
refining sector, where there’s refining capacity 
of just over 2 million bpd to satisfy the coun-
try’s appetite for petrol, diesel and heating oil.

This distribution role makes the storage 
market low risk, reliable and stable. It’s well 
financed, and the infrastructure is good. It’s 
a fragmented market: at the sea ports of 
Wilhelmshaven, Brunsbuttel, Rostock and 
Hamburg you find the big names such as 
Oiltanking, Vopak, Nord-West Oelleitung and 
HES but inland there’s a network of smaller 
players, such as Petrotank, Tankquid and other 
smaller players, many family-owned. 

‘There are very few corporate transactions 
in the German market,’ says Schreurs of In 
Energy. ‘There are always people talking about 
consolidation but you have to convince people 
to sell, and this is a market that already works 
well.’

RIVERS: HOPING FOR RAIN
Given the size of the country and its reliance 
on imports, there’s a highly efficient logistics 
chain of road, rail and barge to move crude 
and refined products around. The waterways, 
however, are increasingly proving to be a 
weakness in the network, with this year’s dry 
weather leading to low water levels on main 
shipping arteries, including the Rhine and the 
Danube. In January there were reports that 
some barges were only able to sail 20% to 
30% full, increasing transport costs along 
those routes. In September there were reports 
that the Rhine, Europe’s busiest transport 
waterway, was still shallow, causing delivery 
delays and bottlenecks. 

While nothing can be done about the lack 
of rain, there are plans to overcome the 
constraints of the existing riverways. This year 
a German court gave Hamburg a provisional 
go-ahead to deepen a stretch of the Elbe 
River to open the port city, which calls itself 
the ‘gateway to the world’, to larger container 
ships. The move, which is opposed by environ-
mental campaigners, is designed to ensure the 
inland ports remain competitive. 

PETROCHEMICALS: A SPECIALIST NICHE
Germany is a world-beater when it comes to 
petrochemicals. This creates opportunities for 
terminal operators with the specialist infra-
structure and right location to support its pet-
rochemical complexes in the south-west of the 
country. The end of 2016 saw InterTerminals, 
for example, complete the construction of six 

It's all about unlocking 
its potential, which is 

what we are doing step 
by step

Sven Partzsch, managing director of HES Wilhelmshaven

HES Wilhelmshaven
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1,500 m3 specialised stainless steel tanks for 
its Mannheim terminals on the River Rhine. 
The €6 million investment was in response to 
strong demand for specialty chemical storage 
services for high grade products, taking the 
two-site Mannheim Terminals total storage 
capacity to 312,000 m3 across 140 tanks. The 
facilities are configured to ship and receive, 
blend and tranship products via barge, rail 
and truck with links into industrial centres in 
Germany, France, Switzerland, Austria and 
Italy, together with access to the major deep 
water coastal ports of Rotterdam, Amsterdam 
and Antwerp via the River Rhine. 

LNG: LATE TO THE PARTY
The river is also likely to host Germany’s first 
LNG terminal. This summer Vopak, Gasunie 
and Oiltanking got the nod from the EU com-
petition authorities to establish a joint venture 
for a mid-size LNG terminal at Brunsbüttel, 
close to the city of Hamburg. For an import-de-
pendent nation, Germany has been slow to 
build its own LNG facilities. Although it can 
tap into supplies from Zeebrugge in Belgium 
or the Gate terminal in the Netherlands, 
the German coastline has been noticeably 
missing from the lists of LNG projects that 
now stretch from Atlantic France to Lithuania, 
a reticence that has left Germany uncomfort-
ably dependent on piped gas from Russia. It 
is thought the proposed new terminal would 
have a capacity for 2-3 million tonnes of 
LNG per year and would include a dedicated 
jetty for marine bunkering and small-scale 
distribution of cargoes and truck-loading 
infrastructure.

Indeed, the use of LNG as a marine fuel 
is one gaining traction across Germany as 
it seeks to comply with new International 
Maritime Organisation rules (IMO) on sulphur 
limits in marine fuels. This year, PitPoint.LNG 
announced that it will build Germany’s first 
LNG bunkering station in Cologne harbor to 
supply LNG-powered barges on the Rhine. 
Operations are planned to start in mid-2018, 
and a long-term agreement has been signed 
to supply LNG to Shell’s inland dual-fuel 
barges. 

The IMO rules, which cut sulphur limits in 
marine fuel from 3.5% to 0.5% in 2020, will 
create opportunities for terminal operators 
that can put in place the right infrastructure 
to ensure shipowners can access the new 
clean-burning fuels. Some terminal operators 
are going even further, and plan to capitalise 
on the expected shortages of these high 
spec fuels by restarting idled refining capacity 
to supply this emerging new market.  

UNLOCKING POTENTIAL AT HES WILHELMSHAVEN
It’s a bold step from HES Wilhelmshaven, 
which has spent the last six years revamping 
a mothballed refinery in northern Germany. 
The Rotterdam-based storage giant HES 
International bought the former refinery 
in 2011 with the ambition of turning the 

200-hectare-site into an alternative solution to 
the ARA region. Since then it has spent €30 
million cleaning the existing storage tanks, 
and now operates more than 1.3 million m3 of 
capacity for crude oil, diesel, jet fuel oil, petrol 
and LPG.  

‘We see this site as very unique,’ says 
managing director Sven Partzsch. ‘It’s all about 
unlocking its potential, which is what we are 
doing step by step.’

In just the last 12 months the company 
revamped its liquefied petroleum products 
(LPG) storage and handling operations, 
recommissioned its truck and rail loading infra-
structure and embarked on a Jet A-1 storage 
project. All projects were backed by long term 
contracts. ‘2017 has been a very successful 
year so far,’ notes Partzsch with satisfaction. 

And the company isn’t stopping there. It 
plans to restart a crude topping unit at the 
idled refinery to produce low sulphur fuels that 
will be compliant with the IMO’s new bunker 
fuel rules. With a widely forecast capacity 
squeeze in the refining sector to meet this 
new demand for low sulphur marine fuels, 
it seems HES Wilhelmshaven is in the right 
place, at the right time. 

‘The rules are a game-changer,’ says 
Partzsch. ‘We’re unusual because we have 
this facility on site.’ He points out that the 
vacuum distillation unit (VDU) was only built 
in 2004 as an add-on to the original 1975-
era refinery and will be modified to operate 
under atmospheric conditions (the rest of the 

refinery remains mothballed) to produce very 
low sulphur fuels. 

The company is also putting in place a new 
pipeline connection from its site to the salt 
dome cavern complex at Friedeburg, which 
hosts one of the largest underground storage 
facilities in the world. Through the pipeline 
connection, the company will be able to tap 
into the national pipeline grid, furthering HES 
Wilhelmshaven’s ambition to be the gateway 
to the German energy market.  

The company has a geographic head start 
over its rivals, with 20 meters of deepwater 
access so it can take a wide range of ships. 
The port itself is uncongested, reducing the 
risk of demurrage charges and port fees are 
more competitive than its rivals in the ARA 
region. ‘The deepwater access sets us apart 
from Hamburg and Bremen,’ says Partzsch.  

He sees plenty of scope to expand to 
make the most of this natural advantage, with 
scope to ‘easily add’ more than 500,000 m3 
of storage and potential future investment 
of another €50million to €100 million. The 
potential is massive, believes Partzsch, who 
is keen to position Wilhelmshaven as an 
alternative to ARA. ‘HES is a major player in 
Port of Rotterdam, it’s our home ground, but 
we do believe there’s a place for a second 
location and Germany, as the largest economy 
in Europe, is the obvious candidate.’

And given Germany’s economic track 
record, who would bet against the power-
house of the eurozone?

GERMANY’S ENERGY STORY IN NUMBERS 

GDP #4 after US, China and China

Energy consumer #1 in Europe, #7 in the world

Primary energy consumption 322.5 million tons of oil equivalent

Oil consumption 2.39 million bpd

Refinery throughput  1.89 million bpd

Refinery capacity 2.02 million bpd

Gas consumption 80.5 billion cubic metres

Coal consumption 75.3 million tonnes oil equivalent

Sources: EIA, BP Statistical Review of World Energy 2017

Source: Federal Office of Statistics

GROSS ELECTRICITY PRODUCTION 2016: NOT SO GREEN 

Brown coal 23.1%

Nuclear energy 13%

Hard coal 17.2%

Natural gas 12.4%

Mineral oil products 0.9%

Renewable energy sources 29%

Other energy sources 4.2%
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As with any storage facility, leaks and 
spills are a primary concern, not only 
due to the dangers they cause but 

also in terms of asset damage, environmental 
damage and associated costs. Finding and 
addressing a leak quickly can be the difference 
between a small clean-up and a catastrophe. 

As a necessary precaution, ASCO enlisted 
the help of Aquilar leak detection to provide 
efficient and effective leak detection solutions 
on four of its Aberdeen sites.

The sites comprise bulk liquid storage 
tanks contained within a concrete walled 
bund, located around the Aberdeen docks and 
harbour. The tanks store kerosene and bunker 
fuel, predominantly for use on large platform 
supply vessels. 

Aquilar visited the site to carry out an initial 
survey, which revealed some low points in 
an area close to the sumps within the bund. 
Here, a TraceTek fast fuel sensor (TT-FFS) 
would be mounted to detect leaking hydro-
carbon fuels and provide the early warning that 
ASCO requires. 

The TraceTek TT-FFS is a fast acting probe 
designed to detect hydrocarbon fuel floating 
on water, spreading on a flat surface or 
collecting in a dry or wet sump. The probe 
ignores water, but detects a thin film of fuel 
floating on the surface. Reaction time is typi-
cally a few seconds for light or middle weight 
fuels such as petrol, jet fuel, and diesel. It is 
also responsive to crude oil and some heavier 
weight fuels and heating oils but becomes 

progressively slower as the fuel volatility 
decreases. After detection, the sensor is easily 
reset and can be re-used even after multiple 
detections of hydrocarbon fuel leaks.

The sensor is monitored by a TTC-1 con-
troller (SIL-2) and a pair of MTL Zener barriers 
to provide an intrinsic safe network. To ensure 
that the terminal manager is alerted to a leak 
quickly, even when off site, ASCO requested 
that the Aquilar/TraceTek system be tied into 
a SMS dialler that would send a message to 
the terminal manager should any hydrocarbon 
fuels be detected in the bund. 

It is important that rainwater is removed 
from the bund to ensure that it maintains 
its 110% capacity (as per HSE and COMAH 
2015 regulations). To ensure that any rain-
water pumped from the bund would not be 
contaminated with hydrocarbon fuels, Aquilar 
provided the TraceTek fast fuel sensor system. 
This was required to work in conjunction with 
the bund’s automated dewatering system, 
so that if any fuel is detected a signal is sent 
from the TraceTek controller to isolate the 
dewatering system, preventing any polluted 
or contaminated water leaving the bund until it 
has first been inspected. This was particularly 
important as three of the sites were remote to 
the main site and control room.

ASCO then employed a local specialist 
electrical contractor, L&E Fowlie Electrical, to 
purchase all the equipment and carry out the 
installation. Aquilar provided technical support 
to L&E Fowlie, with application and product 
details, to ensure correct positioning and use.

Alastair Gill, terminal manager at ASCO, 
says: ‘Since installing Aquilar’s leak detec-
tion system, we have found the systems to 
be very reliable and efficient, and they have 
given us the level of confidence in protec-
tion we were looking for. We were also very 
impressed with the level of service, technical 
knowledge and support provided at the time.’

Aquilar provides 
bund leak 
detection solution 
at ASCO 
 Safety and risk assessment are one of the primary concerns for UK terminal operator ASCO and as such 

it maintains high standards for both. 
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 Emerson has launched the 
DeltaV PK Controller, which 
provides scalable automation 
control to all process industries. 

This controller makes the advanced automa-
tion of its DeltaV distributed control system 
available to fast-growth industries tradition-
ally less reliant on large-scale automation. 

The controller provides scalable auto-
mation control to all process industries, 
particularly parts of the life sciences, oil and 
gas, petrochemical, and discrete manu-
facturing industries that have relied on 
complex, non-integrated programmable logic 
controllers (PLCs) with limited operational 
capabilities. 

The fit-for-purpose DeltaV PK Controller 
is the process industry’s first controller that 
manufacturers can scale down for skid units 
or scale up to be natively merged into the 
DeltaV DCS in a larger plant.

Today, these industries tend to use PLCs 
for smaller applications, which can create 
disconnected ‘islands of automation’, and 
limits plant production improvements. The 
DeltaV PK Controller is the first controller to 
truly bridge small and large control applica-
tions. Organisations can leverage the DeltaV 
PK Controller for effective, easy-to-imple-
ment standalone automation control akin to 
a PLC but with the features of a full-scale 
DCS, including advanced batch production, 
recipe management, execution, and histor-
isation. 

Users can then choose to leave the 
DeltaV PK Controller standalone, or natively 
merge it into their DeltaV DCS. This capa-
bility eliminates operational complexity and 
dramatically improves the performance, 
safety, and efficiency of their entire project 
and operational lifecycle.

‘The DeltaV PK Controller delivers a busi-
ness-effective solution for organisations of 
all sizes to improve automation control and 
integration,’ says Jessica Jordan, Emerson 
product manager. ‘The controller is capable 
of powerful standalone control for advanced 
automation on skids today while still being 
able to easily integrate into a full-scale DCS 
for total plant production control.’

The DeltaV PK Controller is the latest 
addition to Emerson’s Project Certainty 
initiative, targeting radical transformation in 
capital project execution. The new controller 
will simplify capital projects by enabling 
OEM skid-builders to design and produce 
skids in the same way they do today, while 
eliminating the costs, time, and risks associ-
ated with integrating a PLC into their control 
system.

Emerson launches 
industry-first 
controller

© 2017 by AMETEK Inc. All rights reserved. 

The new Total Tank Level System.  

Made of durable polymer and stainless steel, this rugged tank probe 

offers total and interface level sensors, five temperature sensors and 

advanced magnetostrictive technology. With lengths up to 50 feet, it is 

ideal for oil, oil/water, condensate or petrochemical applications. It is the 

most accurate, cost-effective alternative to flexible stainless steel cable 

probes. This product model is also available in a rigid 316 SS version.

See them both at drexelbrook.com.

The smartest alternative in tank level measurement.

think tank

Now available with Modbus, 
dual 4–20 mA and HART outputs

The tanks will be used to store isocy-
anates as part of an MDF manufac-
turing facility being built in Scotland. 

JA Envirotanks used advanced 3D sim-
ulation and design analysis to assess the 
mechanical stresses on the tanks. 

These tests reveals the need to deploy 
higher grades of steel in the construction of 
the tanks than initially specified. The company 
was able to incorporate these design changes 

with minimal impact on the production 
timeframe and the tanks were delivered 
throughout June. 

Neil Ferguson, director, JA Envirotanks, 
says: ‘By combining new tools such as 
simulation with a history of craftsmanship and 
expertise, these projects are turned around 
quickly and cost-effectively, ensuring this 
part of the supply chain functions exactly as 
it should.’

JA Envirotanks secures innovative storage contract
 JA Envirotanks secured a £250,000 deal with IMAL to design and supply 

six vertical, cylindrical tanks.
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SA Fire clinches contract 
for Houston polypropylene 
plant
 Linde Engineering Dresden, Linde AG, engineering 

divisio  has awarded SA Fire Protection a contract for 
deluge skids at the Braskem La Porte Polypropylene 
Plant in Houston.

SA Fire will provide engineering, design, manufacturing, testing, 
inspection, accessories for commissioning, start up and main-
tenance of the skids at the plant, which is set to become the 

largest polypropylene production line in North America by more than 
doubling annual production at the site. 

The skids will be equipped with UL listed electro-pneumatic deluge 
valves in nickel aluminium bronze manufactured by SA Fire with a spe-
cial configuration trim to meet the high specification skid design. 

The system design was developed to meet US regulations and to 
cope with local requirements. With the project engineering taking place 
in Cascina, Pisa and the manufacturing taking place at the factory in San 
Pier Niceto, SA Fire Protection will be taking advantage of its resources 
across two centres of excellence. The collaboration between Linde 
Engineering and SA Fire protection is a good fit as both companies have 
competencies in customised processes for the oil and gas industry. The 
project marks an important point as SA Fire further penetrates both the 
north European and the North American market. 

 ABB has launched a new MID/OIML R117 certified 
coriolis flowmeter for oil and gas custody transfer 
applications. 

The new flowmeter delivers high accuracy custody transfer solution and 
is a key part of ABB’s total fiscal metering package with ABB flowcom-
puters and software. 

ABB has achieved fiscal measurements type approval according to 
MID/OIML R117 for its CoriolisMaster coriolis mass flowmeters. The 
meters are now approved for use at the highest MID/OIML accuracy 
classes of 0.3 or 0.5. 

The CoriolisMaster series offer some unique and practical advan-
tages to customers in the oil and gas industry. Their compact design 
saves unnecessary on-site handling and installation costs and the easy 
to use human machine interface (HMI) ensures savings on training 
and commissioning costs. The design of the sensor tubes enables 
CoriolisMaster to operate with significantly lower pressure losses 
compared to other meters. This saves more money by enabling users 
to select either smaller meter sizes or to run the meter with lower 
pumping costs. 

Key features include: a wide range of output options including up to 
3 current outputs, dual pulse/frequency outputs, Through-The-Glass 
(TTG) displays and Modbus communication. VeriMass built-in software 
diagnostics constantly checks for changes that could potentially affect 
meter accuracy, to avoid under or over billing. Meters are ideal for 
integrators and OEMs. 

Frank Frenzel, global product manager for mass flow, ABB meas-
urement and analytics, says: ‘ABB’s full-line of coriolis flowmeters, 
introduced recently, have been very well received on the market and we 
have seen significant growth in business over the past few years.’ 

ABB introduces new flowmeter 
for custody transfer applications
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 CB&I has been awarded a contract to increase 
storage capacity at Phillips 66’s liquid products ter-
minal in Nederland, Texas.

The scope of work encompasses the engineering, procurement, fabri-
cation and erection of three large crude oil storage tanks with external 
steel pontoon type floating roofs. 

Luke Scorsone, executive vice president of CB&I’s fabrication ser-
vices group, says: ‘This is our third project for Phillips 66 at this terminal, 
where we are currently building five similar crude storage tanks.’ 

OMAN CONTRACT
Separately, the company has entered into a consortium with Saipem. 
This consortium has been awarded a contract by Duqm Refinery and 
Petrochemicals Industries Company for EPC Package 3 for the Duqm 
refinery project. 

The scope of work for Package 3 encompasses the engineering, 
procurement and construction of a product export terminal at Duqm 
Port, a crude tank farm at Ras Markaz and an 80 kilometer crude oil 
pipeline. CB&I will be performing all of the EPC works for storage tanks 
at the export terminal and crude tank farm, while Saipem – the leader of 
Package 3 – will perform the balance of the works. 

CB&I’s portion of the contract is valued at $140 million. 
Scorsone says: ‘CB&I has decades of experience in Oman, including 

the supply of tanks and pressure spheres for Oman Oil Company at 
their refineries in Sohar and Muscat.’

 MannTek has launched a LNG small-scale transfer 
system that promises to revolutionise the LNG 
industry. 
The system, which is proven to be lighter, easier to handle and 
safer for operators than any other system available, has suc-
cessfully completed a factory acceptance test and is now being 
used on Sirius Shipping and the Anthony Veder Group’s LNG 
bunker vessel, the Coralius. 

The system comprises Manntek’s DCC (dry cryogenic 
couplings), CBC (cryogenic break-away couplings), LNG 
hoses, an ESD (emergency shut down which provides an ESD 
signal to ship or shore ESD system) and HPN2 (high pressure 
nitrogen system). It is lighter by up to 50%, than any other 
LNG transfer system available on the market. It is currently 
available in 4”, 6” and 8” variants.

This weight-saving is vital to owners and operators of the 
system as it makes it easier and safer for operators who have 
to manually lift the connections. MannTek’s CEO Markus 
Bäckström says: ‘The lighter design makes for a more maneu-
verable design which in turn makes the role of the system’s 
operators easier, and more importantly, safer.’

The system achieves a number of international standards 
and meets the requirements of a range of regulatory bodies 
including SIGTTO, SGMF, ISO, EN, Class approval with DNV, 
BV and Lloyds. 

CB&I secure Phillips 66 storage 
contract

LNG transfer system to 
revolutionise the industry
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United Electric Controls introduces 
WirelessHART gas detector
 United Electric Controls has introduced a WirelessHART 

gas detector that can monitor the presence of harmful gas-
es for more than five years without a battery replacement.

T he new Vanguard Gas Detector interfacts with the existing plant 
netowrk to provide continuous, eonomical detection of hydrogen 
sulfide and methane gases. 

‘Continuous monitoring of H2S and CH4 levels is vital to protect 
workers and prevent explosions but the cost of wiring new gas meas-
urement points in remote locations can be in the tens of thousands of 
dollars per device. Wired sensing is especially prohibitive in locations 
in which there is minimal workable space for the wiring and other 
necessary infrastructure,’ said Will Chin, vice president of marketing and 
business development.

Wireless technology can reduce continuous monitoring costs by up 
to 90%. This makes it affordable to deploy sensing devices at more 
locations, detecting leaks that a limited number of wired units might not 
notice until the situation had advanced to more harmful levels. 

Contributing to the value of the Vanguard detector is its use of lithium 
metal technology which, combined with low-power components and 
advanced power modules, can extend battery life well beyond five 
years, significantly more than current offerings operating under the 
same conditions. This reduces both energy and maintenance costs. 

WirelessHART 7.2 technology carries signals to local 128 x 64 pixel 
digital displays or other IEC 62591 compatible connections — all of 
which integrate seamlessly with existing supervisory control and 
data acquisition (SCADA) or asset management (AMS) systems. The 
Vanguard detector has been designed and tested to interoperate with 
Emerson smart wireless gateway 1410 and 1420.  

The Vanguard detector can be mounted anywhere and dropped 
easily into any WirelessHART network by inputting the network I.D. and 
join key. The unit automatically senses the detector type and config-
ures it automatically. Seamless, plug-and-play interoperability saves 
additional setup time and effort. Class 1, Div. 1&2 certification and an 
explosion-proof and intrinsically safe design help ensure trouble-free 
operation in hazardous environments. The unit also has ATEX and IECEx 
approvals. 
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Storage industry discusses progress in standardised 
data communications
 A selection of companies from across the German tank terminal sector as well as IT service providers met to discuss 

progress in standardised data communications. 

A total of 13 companies met at BP in Bochum at the invitation of 
Implico to attend the 13th IFLEXX/PIDX meeting and one of the 
topics was the new PIDX planned movements standard. 

The IFLEXX community, a group of leading companies from the 
German petroleum industry, has actively supported standardised data 
communication for many years. 

PIDX, part of IFLEXX, recently introduced planned movements – a 

new standard format for transmitting order data from an ERP system 
to a terminal management system. It allows tank terminal operators to 
view all the relevant data on a planned load even before it is collected. 

The IFLEXX members then discussed on-truck computer integration, 
data exchange portals, IT security and quantity conversion. Since the 
density and volume of petroleum products vary with temperature, all 
quantities are converted to an agreed reference temperature, which in 
Europe is 15˚C. This ensures that companies within the supply chain 
mean the same thing when referring to a particular quantity. The IFLEXX 
standard therefore makes provision for the data records to employ 
different units of quantity at the same time. The system converts the 
quantities at the loading terminal. During the IFLEXX meeting, members 
discussed how the OpenTAS QCM converter can be used to validate 
the quantities. 

In the afternoon, project managers explained how they had partnered 
with Implico to set up a standardised data exchange system with over 
40 loading locations. Tank terminals and refineries in seven countries 
now transfer all their loading data to iGOS, a cloud service specialising 
in the oil and gas industry, where the data is checked, harmonised and 
sent in standardised PIDX format to the company’s SAP system. 
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For the past two years, Interactive Aerial has been diligently working 
to perfect a machine that will effectively conquer interior infrastruc-
ture inspections. 

After being approached by a robotic inspection company in late 2015, 
they were challenged with developing a robust system to fly effectively 
inside GPS-denied environments. Soon after realising it was not going to 
be a modification of a preexisting system, the team began designing an 
unmanned aerial vehicle (UAV) from scratch to meet the wide variety of 
demands posed by thick concrete and steel structures. 

Though initially developed for the internal inspections of aboveground 
storage tanks (ASTs), Interactive Aerial quickly diversified to several dif-
ferent sectors. If it is a GPS-denied, steel or concrete facility, chances are 
it is the perfect fit for the Legacy One aircraft. 

MOVING AWAY FROM THE TRADITIONAL
A misconception often portrayed by parties interested in adding drones 
to their inspection toolbox is the ‘one size fits all’ mentality. However, the 
reality of using one drone for many different jobs is often not the case, 
proving the demand to have the right drone for the right job. Focusing on 
internal drone inspections alone, many OEM and inspection companies 
assume that a traditional ‘off-the-shelf’ drone can be acquired to fly inside 
ASTs just as effectively as they would fly outdoors. 

But because most drones are developed with solely the outdoors in 
mind, it makes a vast majority of traditional drones poor choices to use 
inside such critical infrastructure. Conventional drones rely on two main 
sources for successful navigation outdoors – a strong GPS signal and the 
compass. The GPS and compass in combination give an outdoor drone 
vital navigation and heading information, allowing it to know its exact 

location at all times. However, both navigation systems are rendered 
inoperative inside thick steel and concrete environments. 

For Interactive Aerial, it meant creating a system that didn’t rely on 
either of the traditional navigation methods. Therefore, the company 
designed a new fundamental way for the drone to know its exact location 
without GPS or compass readings, making it special to indoor flight. 

Its flagship vehicle – the Legacy One – relies on LIDAR, or light detec-
tion and ranging for its sole navigation source. This allows the vehicle to 
fly in fully dark environments, which is often the case inside tanks during 
the inspection process. The LIDAR makes one full 360˚ rotation each 
second, allowing it to gather a considerable amount of points to know its 
entire surrounding during flight. When the vehicle knows exactly what’s 
around it, it allows the UAV not to come within close proximity to any 
objects nearby. 

As most ‘off-the-shelf’ drones have collision avoidance through optical 
cameras, these are not effective during flights inside dark featureless 
environments, like the wall of a tank. Using a laser-based collision avoid-
ance system, the operator can fly the vehicle in tight spaces with ease 
knowing the laser will be fully-operational even in dark areas. 

Another added benefit of the Legacy One’s collision avoidance is the 
capacity for it to function vertically as well. Most traditional ‘off-the-shelf’ 
drones do not require vertical obstacle avoidance as they are mostly 
flown outdoors with nothing but open sky above them. However, flying 
inside ASTs and boilers demands a vertical avoidance aspect as well. 
The Legacy One will autonomously keep a safe distance from all objects, 
whether above or besides, during each portion of the inspection process. 

DATA-RICH
Each company using drones to alleviate challenging inspections does so 
for the data they receive after the job is complete. This requires UAVs 
to have unique payloads built specifically for the job at hand. Interactive 
Aerial used special design considerations when piecing together its An Interactive Aerial pilot carries the Legacy One out of a boiler inspection

DRONES: NEW TECHNOLOGY   
IN THE TANK INSPECTOR’S TOOLKIT 

An international company visits Interactive Aerial’s AST for a demo flight
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gimbal system which sits on the front of the Legacy One. It must have 
the capacity to look 180˚ from ceiling to floor during all parts of the inspec-
tion, while lighting dark environments with uncompromised photos. The 
company started with a high-quality camera and built the remainder of 
the drone around it. This visual based sensor takes each photo at 42 
megapixels, allowing inspectors to zoom in 82x the original photo size to 
see the smallest imperfections. 

As lighting is also a concern for flights inside GPS-denied environ-
ments, the Legacy One is equipped with an adjustable LED light the 
size of a postage stamp, but with the equivalent brightness of most car 
headlights. This vehicle makes for the perfect tool in the internal tank 
inspection process. 

FOLLOWING THE STANDARD
But what specific parts will drones be most helpful with for the internal 
AST inspection requirements? As the American Petroleum Institute (API) 
653 sets the standard for what needs to be inspected, it offers flexibility 
for how it can be accomplished. 

For instance, API 653 gives guidance for the tank roof evaluations, 
though it is one of the more challenging aspects of entire process. 
Drones like the Legacy One will allow inspectors and OEM companies 
the ability to gather standardised data very quickly and conveniently, 
without the worry of building scaffolding to the top portions of the AST. 

This will keep inspectors safely on the ground and will give them quality 
photos to log over time. 

The Legacy One also has a static LIDAR on the gimbal, which inputs 
distance information to the metadata of each photo captured. This allows 
inspectors to measure cracks, corrosion, and areas of concern in the post 
processing software purchased with the vehicle. This gives API inspec-
tors and asset owners the ability to more effectively track issues over a 
longer period. When an inspection happens multiple times, concerning 
areas in photos captured by the drone can be compared side by side to 
see if corrosion spots or cracks have been growing and will need atten-
tion for repair. 

Interactive Aerial knows its UAV is not an end-all answer for the entire 
API 653 internal inspection, but can help pinpoint specific areas to repair 
during the outage, drastically shortening the downtime of an AST in com-
parison to scaffolding the whole interior. 

PART OF THE INSPECTOR’S TOOLKIT
As many industry OEM’s and inspection companies move to add vehicles 
like the Legacy One to their inspector’s toolkit, Interactive Aerial has 
noticed a paradigm shift in who is physically operating the drones them-
selves. Originally, the drone industry expected to feed a plethora of pilots 
into already existing inspection divisions of large companies. 

With that in mind, many schools adapted UAV training programs and 
now offer 2-year and 4-year degrees in UAV operation and technology. 
However, a majority of oil and gas companies are now taking their tradi-
tional API inspectors and giving them minimally required drone training 
to operate in small teams during various inspections. For instance, 
Interactive Aerial’s local training partners, Northwestern Michigan 
College, have seen an influx of companies asking for short course training 
options to teach traditional inspectors to become drone pilots quickly. 

Interactive Aerial has also developed a training program geared to bring 
inspectors with zero flight experience to fully operational with a Legacy 
One in just two days. The company recently acquired a decommissioned 
AST for research and development, demonstration flights, and training. 
Interactive Aerial instructor pilots start training with computer based flight 
simulators, then move to basic training drones, and finish with Legacy 
One training exercises in their tank. Interactive Aerial’s tank is clustered 
by 26 concrete support pillars, making it a more challenging flight environ-
ment than most inspectors will ever see in day-to-day field operations. 

The inspection industry is slowly adapting more and more uses for 
UAVs in their various processes. It may be quite some time until they fully 
replace entire portions of the inspection standards, however they will 
continue to play a more vital role each day as technology develops at a 
faster pace than ever before. 

FOR MORE INFORMATION
This article was written by Christian Smith, president of Interactive Aerial. 
www.interactiveaerial.com

Interactive Aerial’s decommissioned AST for training The Legacy One with its travel case and transmitter controller

Photo taken by the Legacy One during a training flight in their AST
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A fast growing number of countries have enacted regulations 
enabling energy companies to deploy inspection drones for their 
maintenance requirements, saving both money and man hours, 

as well as avoiding more and more of potentially hazardous work each 
year. Aerospace and defense equity analyst at Goldman Sachs Research 
reported in 2016 ‘Drones are entering a new era. There’s the common 
thread of them increasing efficiency, increasing safety and doing so at 
lower costs.’ The use of drones is manifested as increased effectiveness 
of inspections in institutional and commercial facilities management. 

Drone inspection is not just about flying the drones, which is often less 
than 50% of the work. Drone inspection involves capturing, storing and 
analysing large quantities of data (high resolution photographs, IR thermal 
images and videos) that are gathered during a drone flight. The recording 
and processing of such data collected over time from the same site 
enables the most efficient ‘machine learning’ to the benefit of the asset 
manager/operator. Advancements in drone technology are turning the 
cumbersome maintenance effort into a safer and more streamlined data 
collection process for implementing maintenance management systems. 
This also adds value to overall management systems based on ISO 9001 
(quality), ISO 14001 (environment), or OHSAS 18001 (occupational health 
and safety).

Regulations and safety factors require manned systems to fly at higher 
altitudes and farther from whatever they are looking. Unlike manned 
aircrafts, the maintenance requirements of drones can be easily met as 
the equipment is generally commercial-off-the-shelf (COTS). Thus drones 
offer a cheap and often advantageous alternative to manned flights 
because of their maneuverability in close spaces, smaller sensors and 
logistics. 

A FASTER AND SAFER SOLUTION
These features have made drones a safer, quicker and more accurate 
equipment for monitoring purposes like those for a construction or oper-
ational site, post-storm assessments, view encroachment by trees and 
vegetation, and perhaps even to secure safety cables for maintenance 
crew climbing a high-rise installation. The portability of drones simplifies 
their shipment to places to facilitate an emergency operations plan of 
different facilities with the added advantage that an inspector can avoid 
dangerous climbing while the quality of inspection is greatly enhanced. 

Drones are often able to complete traditional inspection tasks at a 
fraction of the time and cost compared to traditional methods. There are 
instances where many companies feel constrained to limit the amount 
of on-site inspections performed due to traditional cost of truck rolls, 
crane movements, PPE, safety SOPs for climbing and so on. Drones 
have greatly reduced excess money spent on maintenance and repairs of 

large assets whether the company needs to deploy drones for outdoor or 
indoor inspection. 

The most vital deployment of a drone could be in a situation where 
maintenance personnel are preparing to respond to an emergency while 
they don’t usually know the problem or what equipment is needed until 
they arrive at the location. Using an unmanned aerial vehicle provides 
the opportunity for inspections to occur remotely so that repairs can be 
performed more efficiently. In short, using drone inspection solutions for 
visual inspection provides benefits such as:
• Inspection of areas difficult to access
• Preventive maintenance planning and optimised maintenance schedule
• Access to areas that pose health, safety and environmental risks to 

humans
• Quick on-site deployment of the inspection system
• Authorised and qualified inspection personnel
• Reduced down time and costs
Drones fitted with infrared cameras also provide additional benefits. 

For example, identifying defective tank roofs with moisture can be a 
time consuming and costly activity. Drones fitted with thermal imaging 
cameras can do a quick fly-over while taking infrared thermal images 
of the roofs. This thermal imagery is able to easily detect failing panels 
since defective roofs loaded with moisture emit more heat than those 
functioning properly. 

The ways in which drones can help eliminate costs on construction, 
monitoring and reconnaissance activities can vary from simple assess-

DRONE INSPECTION: A TIME- 
QUALITY-MONEY SOLUTION 
The use of drones are revolutionising oil and gas tank inspection by offering a more long-term 
and sustainable option compared to traditional methods
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ments to in-depth visuals, videos, thermal imagery, data processing, mod-
eling and calculations. In each way, drones have proven useful to reduce 
excess waste across sites. Specifically, by performing site inspections, 
drones are able to considerably cut down on costs compared to previous 
methods, making their deployment a long-lasting and sustainable option.

ACQUIRING DATA
Using professional UAV inspection services, a manager can reduce the 
time that inspection personnel need to spend on the asset itself. Provided 
a mission’s flight route has been well planned, a drone can collect 
imagery data that covers the entire building envelope in a fraction of the 
time that it takes for inspection personnel to traverse it.

Typically, visual and thermal imagery are collected. After applying auto-
mated statistical processes to convert the imagery into a 3D ‘point cloud,’ 
it is straightforward for skilled interpreters to identify locations and areas 
of deterioration on the building envelope. Since the data is being viewed 
in 3D, the roof and facades can be visually interpreted.

As the data in the point cloud is geo-referenced with real-world geo-
graphic co-ordinates, a plan or a map can be provided to an inspection and 
maintenance team to identify areas of deterioration before anyone needs 
to climb any ladders or scaffolding, undertake rope-access procedures, or 
walk on a roof.

LONGWAVE VS. HANDHELD MID-WAVE IR CAMERAS
Typically, a roof-inspection company might use a MWIR (mid-wave 
infrared) handheld camera or a LWIR (long-wave infrared) unit to collect 
data using an airborne platform. The advantages and disadvantages to 
the agency undertaking the roof inspection and the customer need to be 

assessed in terms of the sensor technical characteristics and the imple-
mentation implications.

Handheld MWIR can increase sensitivity among reflective/cool roofs 
and increased scaling values in output images can make results easier to 
interpret. However, the reduced dynamic range the cameras have could 
mean reduced sensitivity across all material types. On the other hand, 
using drone-mounted longwave IR provides a high dynamic range that 
leads to increased sensitivity across dark, cooled roof structures. But, 
LWIR technology requires an increased expertise to interpret subtle differ-
ences in thermal capacitance between different roof materials, especially 
when highly reflective.

In terms of implementation, drone-mounted LWIR does not require 
inspection personnel to walk on a roof. The entire building envelope, 
including hard-to-reach areas can be imaged. Thermal ghosting (or 
leakage) is minimised by a high straight-on view of a roof by a camera. A 
complete, geo-referenced report can be quickly provided to the client.

Drones, equipped with a combination of sensors, are revolutionising 
oil and gas inspections. At the moment, drones with thermal imaging, 
photo, and video cameras, as well as gas sniffers and other sensors, are 
performing a variety of inspection functions. The mobility and sensors 
allow the drones to analyse facilities for existing and potential defects 
safely, quickly, and efficiently.

FOR MORE INFORMATION
www.industrialskyworks.com
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Bulk liquid storage tanks pose a difficult 
dilemma when it comes to fire protec-
tion. Although a fully involved tank fire is 

a relatively infrequent event, its results are typ-
ically catastrophic in nature unless the proper 
planning and resources are available.

Based on industry data; on average 15-20 
fully involved tank fires occur each year 
whereas the probability of a rim-seal fire is 
1X10-3. Although there have been successful 
extinguishments of large scale full surface fires 
(Orion tank fire - 2001), most will result in large 
monetary, business interruption, and public 
relation losses to a facility. Examples of tank 
fire case studies include Buncefield, Jaipur, 
Singapore, Puerto Rico, Brazil (Santos), and 
more recently Nicaragua.

DESIGNING TANK PROTECTION
Prescriptive codes, such as NFPA 11, provide 
important design information in relation to tank 
protection, but do not take into account several 
factors that should be analysed when planning 
fire protection systems for a storage tank or 
facility containing multiple storage tanks. 

These factors include, but are not limited 

to water supply, location of site/tank, risk 
tolerance, business continuity/impact, public 
relations, and emergency response capabilities. 
More importantly, prescriptive codes do not 
account for factors such as thermal radiation 
levels emitted from a full surface tank fire (to 
adjacent tanks, buildings, process areas, etc.), 
which could lead to the escalation of multiple 
tank fires or a boilover. The continued theme is 
all about ‘TIME’.

Utilising a performance based design meth-
odology is a better strategy for fire protection of 
a storage tank or storage tank facility.

A performance based design strategy begins 
with an analysis of three protection strategies:
1. Passive protection – Based on a risk assess-

ment (computer modeling) and collaborative 
decisions with the facility; no fire-fighting 
activities are planned and the stored fuel is 
allowed to burn without intervention. 

2. Defensive – Based on results of radiant heat 
modeling, cool surrounding tanks and other 
affected exposures (i.e. process equipment, 
buildings etc.) to prevent escalation and 
multiple tank fires. Exposure protection can 
be provided via mobile or fixed systems.

3. Offensive – Attempt to extinguish the fire via 
fixed fire protection system or mobile fire-
fighting application.

Depending on the type of fuel being stored, 
passive or defensive strategies may not be 
adequate options due to a phenomenon known 
as boilover. Crude oil is the most common fuel 
type that could lead to a boilover, but instances 
have occurred with petrol and diesel stored in 
tanks.

In such cases, violent fuel ejections, 
frothing over of the whole tank content, flame 
enlargements and the formation of fireballs are 
observed. The intense heat radiation and the 
spilled oil represent an enormous danger to 
surrounding plants and fire-fighting personnel. 
This boilover process may expel the liquid a 
distance of up to 10 tank diameters away (this 
however has not been studied in depth) igniting 
other materials and endangering emergency 
responders. Thus, boilover is a situation that 
should be avoided at all costs, as it can quickly 
escalate a fire into a catastrophic event that 
will be unmanageable by emergency response 
personnel.

The common misconception is that even 
with ‘cone down’ design for tanks, there is not 
sufficient water to cause a tank to boilover. 
Although, this can minimise the event, even a 
small quantity of firefighting water will typically 
cause boilover in a short time. 

It has been demonstrated that a heat wave 
will descend through the fuel (tank) at approxi-
mately 1-3 feet per hour (depending on specific 
conditions), and thus, depending on the depth 
of the fuel, a boilover can occur in as short a 
time frame as 4-5 hours for a full tank.

A common mistake made by facilities is to 
merely install foam chambers on storage tanks 
without analysing the ‘time’ component to flow 
foam solution to the surface of the burning 

ENGINEERING AGAINST  
THE FLAMES

Figure 1 – Buncefield UK terminal fire

Figure 2 – Examples of enhanced burningCUSTODY TRANSFER MEASUREMENT

www.brodieintl.com
T: +1 912 489 0200 
E: sales@brodieintl.com    
P.O. Box 450 (30459-0450) 19267 
Highway 301 North, Statesboro 
GA 30461, USA

Brodie BiRotor Plus positive displacement meters offer unsurpassed 
accuracy and reliability. As the best in class meter for accuracy of 
custody transfer measurement, they set the industry standard.

Superior Performance
Linearity: up to +/- 0.075%
Repeatability: up to 0.02%
Turndown Ratio: up to 30:1

Viscosity: up to 1000 cStk
Working Pressures: up to 740 PSI 
(ANSI 300#)
Flow rates: From 5 GPM to 3500GPM
Sizes: 2”-12” and more to come..

WORLD-CLASS, 
HIGH ACCURACY 

PD METERS
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liquid. This ‘time’ component is the key to 
fire protection at a bulk liquid storage tank or 
terminal facility.

POTENTIAL IMPACTS
To fully understand the potential impacts of a 
full-surface tank fire, the first step is to execute 
a radiant heat analysis of individual tanks. The 
analysis considers radiant heat from a full 
surface tank fire, and its impact to surrounding 
tanks, equipment, buildings, and structures. 
This analysis is typically executed in both a 2D 
format using empirical information (which does 
not account for environmental data such as 
wind direction and speed, as well as obstruc-
tions), and a 3D format, which accounts for 
environmental data as well as obstructions. 
Both 2D and 3D analysis are executed utilising 
sophisticated computer models.

The radiant heat analysis determines the 
maximum offset distances (i.e. affected zones) 
of differing fuel storage tanks’ critical radiant 
heat levels. These critical heat flux levels are:
• 4.7kW/m2 – is the limit of personnel in full 

personal protective equipment (PPE) for 
continued operations;

• 6.3kW/m2 – is the limit emergency 
responders with appropriate safety gear can 
perform life saving operations (exposed for 1 
minute);

• 12kW/m2 – is the lower threshold requiring 
cooling (within 1-3 hours); 

• 19kW/m2 – is the upper threshold requiring 
cooling (within the hour); and

• 35kW/m2 – is the threshold requiring imme-
diate cooling.

The radiant heat model’s results are then used 
to determine firewater and foam concentrate 
demands that will be utilised for both extin-
guishment of the affected tank (foam solution), 
as well as cooling (exposure protection) of adja-
cent tanks (and other structures and equipment 
where applicable). 

Once the worst-case firewater and foam 
demands are calculated, the facility will have 
several options as it relates to types of fire 
protection systems. Industry standard systems 
include:
• Fixed foam system using a foam concentrate 

bladder tank or atmospheric tank and foam 
delivery devices located at the top of the 
tank (i.e. foam pourers or foam chambers). 
Together with activation from a push-button 
station locally or the control room, or auto-

mated fire detection; it’s the most expedient 
way to supply foam solution to the surface 
of a burning liquid. These are for scenarios 
exceeding 35kW/m2.

• Semi-fixed foam systems using mobile 
apparatus to inject foam to delivery devices 
located at the top of the tank. Depending on 
the results of radiant heat models, the time 
it takes for a facility’s emergency response 
team or local fire department to arrive on the 
scene and hook up its equipment for foam 
operations would be adequate. 

• Mobile or manual over the top devices such 
as large capacity firewater monitors. This 
should be a last resort for a facility or if the 
radiant heat levels between tanks do not 
impact one another; thus allowing ample time 
for setup and over-the-top foam operations. 

• Hybrid suppression systems, which utilise 
a foam delivery device to apply foam to the 
walls of the tanks, as well as a foam stream 
to the middle of the tank (normally utilised in 
large diameter tanks – above 200’); and

• Pre-Engineered systems utilising proprietary 
self-expanding foam solution as a finished 
product to delivery devices at the top of the 
tank (i.e. foam pourers, foam chambers, 
sprinkler heads etc).

The concept of ‘time’ is also applicable as it 
relates to decisions made for fire protection 
systems activation, as well as emergency 
response. That is, if radiant heat modeling 
demonstrates that a fire from a full surface 
tank emits over 35kW/m2 to an adjacent tank, 
it would be imperative to provide exposure pro-
tection (or cooling) to the affected tank, or foam 
solution to the surface of the burning liquid 

(tank on fire) immediately. If the facility has not 
planned for these actions to take place, and is 
relying on a local fire department or emergency 
response team to provide the required actions; 
the event could escalate into multiple tank fires 
and a catastrophic loss.

On the other hand, if the facility has executed 
a proper risk analysis of its tanks via radiant heat 
modeling and fully understands the impacts 
related to ‘time’, it can budget and prepare 
for specific fire scenarios based on onsite and 
offsite risk, and its loss tolerances. This could be 
in the form of fixed and automatic low expan-
sion foam systems and/or remotely activated 
firewater monitors for exposure protection.

A full-scale tank fire can produce its own 
weather, thermal updraft of smoke plume, 
and require in excess of 100 people in order to 
provide the necessary staffing to fight the fire 
and provide supporting functions in the Incident 
Command Structure (ICS). Thus, it is imperative 
that a bulk storage liquids facility fully under-

stands that these technical issues add to the 
complexity of the problem and requires that 
adequate engineering is performed prior to the 
installation of a system to ensure that it will 
function as intended and can be deployed in an 
appropriate amount of time.

FOR MORE INFORMATION
This article was written by Marcelo D’Amico, 
principal/lead fire protection engineer at Orcus 
Fire and Risk. www.orcusfireandrisk.com

Figure 3 – example of 3D and 2D radiant heat affected zones 

Figure 5 – Example of a pre-engineered fixed 
self-expanding firefighting system

Figure 4 – Example of a fixed foam system



OCTOBER/NOVEMBER 2017 VOLUME 13 ISSUE NO.5

TECHNICAL FEATURE  l   XXXXXX XXXXXX

55

TECHNICAL FEATURE  l   FIRE PREVENTION

EMISSION CONTROL SOLUTIONS

SYMEX Company, in association with her global Partners, offers a wide scale 
of solutions to control and treat Emissions resulting from the Storage and 
Handling of volatile Petroleum-, Petrochemical- and Chemical Products. These 
Emissions may be explosive, toxic or odorous and may also contain components 

to be recovered and to be revaluated.

SYMEX Company is associated with KANON Loading Equipment BV from the Netherlands (with facilities in France, UK, USA 
and Malaysia) and ROTAN GmbH from Germany (with facilities in many locations around Germany.

Examples of Products causing Emissions during 
Storage and Handling:
• Light Hydrocarbon Products (Gasoline, Naphtha)
• Crude Oil (Hydrocarbons, Hydrogen Sulphide, Thiols)
•	 Bitumen	(Paraffin’s,	Particles)
• Aromatics (Benzene, Toluene, Xylene)
• Heavy Fuel Oils (BTX, H2S, Mercaptan)
• Solvents (Alcohol, Acetone, MTBE, ETBE)

Examples of Products causing Emissions during 
Storage and Handling:
• Swing Adsorption with Regeneration by Vacuum, 

Steam or Hot Nitrogen
• Fixed Bed Physical – and Chemical Adsorption 

(including handling of Waste)
• Thermal Oxidation
• Solvent Scrubbing

Edisonweg 27, 3899AZ ZEEWOLDE, The Netherlands, +31 36 521 97 30, www.symex.nl

info@symex.nl
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Having confidence in a safety system to mitigate fire hazards as 
well as increasing safety is a vital part of tank storage opera-
tions. 

Micropack were contracted by a major oil company to perform a 
flame detection mapping review on a number of floating roof crude oil 
storage tanks on one of their refineries in the UK. 

The company reviewed the arrangement of proposed visual flame 
detectors located around the rim seal of each of the eight storage tanks. 

HAZARD
As has been documented in many journals and papers, the rim seal 
around the entire circumference of the floating roof tank presents a 
major fire hazard. 

Micropack reviewed the flammable properties of the stored inventory 
(crude oil) and determined that flammable vapours were likely to be 
present around the rim seals, at vents and within the tanks. To minimise 

the potential for ignition, fully bonded equipment helped to reduce the 
risk and attention was paid to earthing bonds between the wall of the 
tank and the roof via a shunt array. Lightning protection systems are 
also typically used to prevent ignition as detailed in NFPA 780.

The common form of fire detection used around the rim seal of 
floating roof tanks is linear heat detection. At this refinery (as with 
countless others), the operator deemed it inadequate due to spurious 
alarms and challenges with maintenance. 

In this application, the need for fire detection is due to two critical 
situations: crude tank fires where the oil boils over, due to the presence 
of water and fires around the seal of the rim. It has been documented 
previously that a safer approach would be to let fires in storage tanks 
burn, but not when the two aforementioned situations arise. 

The most common type of fire in storage tanks are rim seal fires and 
the rate at which they can spread along the foam dam is rapid. 

Fixed foam rim seal pourers located at the top of the shell wall are the 
most common way of fighting a rim seal fire. This approach was used at 
this site.  

RESTORING FIRE  
DETECTION CONFIDENCE
The use of visual flame detection equipment can provide operators with a proven and 
comprehensive early warning system 

Table 1 - performance targets 

Facility: Refinery UK Area: Crude Storage Tanks

Technical Requirements
These performance targets were assigned with reference to the 
Operators own Fire and Gas design standard where possible and in 
the event of the lack of quantified performance criteria in that doc-
ument, current industry standards typically applied in the UK /North 
Sea region were utilised. 

Emergency Response
The main objective of the fire detection system was to provide 
early and reliable detection of fire events if they occur.  Also, it is 
expected to alert personnel and initiate protective actions automat-
ically or manually upon activation. A mobile firefighting unit would 
also be dispatched for the purpose of initiating foaming fire suppres-
sion at the storage tanks.

Micropack FDS301 visual flame detector
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EXISTING SYSTEM
The existing linear heat detection system had been installed for 
many years and had suffered mechanical damage over this time. The 
company in question had reported numerous spurious alarms due to 
the umbilical power cord and shorting due to poor/damaged electrical 
connections in the system. These spurious alarms resulted in unwanted 
shutdowns, lost time through personnel visiting site and ultimately a 
loss in confidence in the primary form of fire detection.  

PROPOSAL 
The client wished to resolve the false alarm issues by utilising visual 
flame detection as a primary means of detecting fires at the rim seals. 
Visual flame detectors were proposed to be mounted in fixed locations 
at the top rim of each tank to view the circumference of the floating 
roofs without the need to run an umbilical to the roof itself. This 
resulted in no moving power connections required to accommodate the 
mobility of the floating roofs.

The visual flame detector also includes a live video feed of the detec-
tors field of view, which means that the area can be monitored from the 
control room and in the event of a fire, personnel do not have to venture 
into a potentially dangerous situation. Following an alarm or incident, 
recorded video footage from before, during and after the alarm signal 
is generated which can be reviewed to gather information on the event 
retrospectively. This information is invaluable to the incident investiga-
tion team to ensure lessons are learned from any fire. 

Two varying flame detector arrangements were assessed using 
Micropack’s fire and gas mapping software HazMap3D and proposed to 
the client. 

Option 1 Two visual flame detectors positioned on each tank, pointing 
towards to the centre, at opposing sides.   

Option 2 Three visual flame detectors positioned on each tank pointing 
inwards, located 120⁰ to each other.  

When mapping the roof of the tank, the hazardous area was defined as 
the circumference of the tank, at least 1m width either side of the rim 
seal. The flame detection performance targets used were based upon 
typical industry standards used by other operators and guidance from 
the Health and Safety Executive on flame detection performance, in the 
UK. 

FLAME DETECTION COVERAGE RESULTS
Option 1 Having two visual flame detectors positioned at opposing 
sides of the 100m tanks, provided a percentage coverage of approxi-
mately 60%, which as can be seen in Table 1, is below the 70% target. 

Option 2 Having three visual flame detectors positioned at 120⁰ to each 
other provided superior coverage, approximately 85%. This option was 
proposed to the client as the appropriate option as it met the perfor-
mance target and provided acceptable video coverage of the tank rim 
seal. 

CONCLUSION
From the two proposed solutions, the client chose to install three 
visual flame detectors per tank, which ensured maximum coverage 
for small burning fires around the rim seal of the tank. The operator 
was also able to reduce maintenance costs, increase safety (using 
the live colour CCTV output), and most critically restore their confi-
dence in the safety system, while demonstrating a suitable manage-
ment of risk to the Health and Safety Executive.  

FOR MORE INFORMATION
This article was written by Graham Duncan, business development 
manager and James McNay, operations manager at Micropack.  
www.micropack.co.uk

For more information, please get in contact with:
PPG Coatings Deutschland GmbH
An der Halde 1, D-44805 Bochum

 +49 2348 69192

ppgpmc.com

PPG NOVAGUARD™

PPG’s new generation tank linings

• Industry leaders in Health, Safety & Environmental compliance
• Rapid cure and return to service with broad recoating window
• Superior chemical resistance to very aggressive cargoes
• Low temperature curing options
• Conductive version approved according to German DIBt
 standard (E10 - E85)

Table 2: fire detection (hydrocarbon processing areas)

FIRE RISK CATEGORY

Grade Target Fire Size for Alarm  Target Fire Size for Executive Response
Time (RHO - Radiant Heat Action (RHO - Radiant Heat  Output) 
  Output) for alarm (s)

Moderate Risk ~100kW  ~500kW < 10

Low Risk ~640kW ~640kW < 10

Specialised Specific to each hazard Specific to each hazard < 10RESTORING FIRE  
DETECTION CONFIDENCE
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          Oreco non-man entry tank cleaning 
                    and oil recovery systems provide high-technology 
 solutions for your tanks - with safe working conditions,
            minimised emissions and visible 
         cost benefi t to your enterprise.

    Discover how at www.oreco.com

www.oreco.com                   Oil-water solids separation and recovery solutions

BLABO® Tank Cleaning
SLOPO® Oil Recovery
MoClean® ATS Tank Cleaning

Clean, safe, 
and profi table
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Intuitive operation by joystick control – IEPC advantage of EUS-2 overfill prevention 
controller

A lmost all petrochemical plants as well as transfer 
and storage facilities are subject to explosion pro-
tection regulations to meet strict safety protocols. 

All electrical devices to be installed or used in hazardous 
areas must adhere to this particular requirement. 

Over time, and as a result of technical advancement and 
development, different types of explosion protection meas-
ures have been developed, such as protection by flameproof 
enclosure, encapsulation, intrinsic safety, and others. 

When choosing equipment, project engineers or opera-
tors should incorporate the applied type of protection into 
their final decision. The type of protection influences the 
overall level of safety, costs and the user-friendliness of the 
equipment. 

CONVENTIONAL METHOD OF EQUIPMENT 
PROTECTION 
The oldest and most widely used method of equipment 
protection by flameproof enclosures (Ex d) has several 
disadvantages from a user perspective. For installation, set 
up, recurring inspections or the change of wear parts, the 
explosion protected devices must be opened each time. 

With flameproof enclosures, the housing can only be 
opened when the power supply is switched off or the 
absence of explosive atmosphere has been detected with 
a gas monitoring and warning device. Furthermore, any 
opening of Ex d enclosures is associated with carrying out 
time-consuming and laborious measures to loosen a large 
amount of heavy duty screws and for closing the enclosure 
afterwards again. After each opening of flameproof encloi-

ures, performing physical tests is required according to IEC/EN 60079-17 
to prove the further efficacy of the Ex d enclosure and Ex d cable glands. 

A lot of devices protected by flameproof enclosure are now seen as 
unwieldy and, for example, necessary maintenance work on installation 
sites is postponed. 

Therefore, choosing a technically appropriate explosion protection 
method simply at first sight can lead to practical disadvantages in hindsight. 

Decision-makers must therefore ask themselves which aspects are 
relevant besides the formal explosion protection level. 

The following aspects can help to answers these specific questions: 
• Performance; work and environmental safety 
• Ease of installation, operation and maintenance 
• Reliability and durability of equipment and its type of protection 
• Resulting total costs of ownership (TCO) 
• Support by the manufacturer 

INTELLIGENT EXPLOSION PROTECTION CONCEPT (IEPC) 
At the beginning of the 80s, German developer and manufacturer Timm 
Elektronik, located in Northern Germany, found a user-friendly solution for 
explosion-proof devices. 

The company combined the ignition protection types Ex i, Ex e and Ex 
q when developing its former generations of explosion-proof electronic 
devices, such as the EKS grounding control devices and LT-2 operating 
terminals. In addition, sturdy standard industrial enclosures were used. 

Further adaption of the devices according to revised standards, as well 
as the development of internal safety functions (such as self-monitored 
control outputs and a cyclical self-monitoring of all safety-relevant device 
modules), led to today’s Intelligent Explosion Protection Concept (IEPC). 

All Timm products are designed based on the IEPC incorporating 
different measures to achieve the maximum level of safety and combine 
it with unique user-friendliness. This leads to additional benefits during 
installation, operation and maintenance.

INTELLIGENT USER-FRIENDLY   
EXPLOSION PROTECTION 

Intelligent explosion protection concept (IEPC) by Timm Elektronik
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WHY USE INTELLIGENT EXPLOSION 
PROTECTION? 
Safety by ignition protection type ‘increased safety’ (Ex e, 
according to IEC/EN 60079-7) effectively prevents – due to 
the construction of the parts – the generation of arcs and 
sparks during normal operation or even in case of failure and 
keeps surface temperatures below the permissible condi-
tions. Thus, creepage and clearance distances and insulation 
are enhanced. 

The ignition protection type ‘intrinsic safety’ (Ex i, 
according to IEC/EN 60079-11) is distinguished by the fact 
that neither a thermal effect nor an electrical spark can 
occur in an intrinsically safe circuit, which can cause ignition 
of an explosive atmosphere. This requires a limitation of 
the available (as well stored) electrical energy in the Ex i 
circuits. Therefore, selected parts of the electrical circuits 
(e.g. the power supply unit or relays for higher voltages) are 
protected:  
• either by sealed enclosures containing quartz sand, 
• by glass beads for flame quenching (powder filling ‘q’ 

according to IEC/EN 60079-5) 
• or by encapsulating these selective parts from explosive 

atmosphere with specific casting compound (encapsula-
tion ‘m’ according to IEC/EN 60079-18). 

In contrast to the cumbersome types of protection by 
pressure-proof or pressurised encapsulation, the installa-
tion and maintenance costs of such intelligently developed 
devices are reduced because the enclosure can be opened 
in the hazardous area. The possibility of opening an explo-
sion-proof device in the field enables for instance an easy 
replacement of worn-out cables and clamps, in gas haz-
ardous areas of zone 1 even while the device is energised 
and in presence of an explosive atmosphere. 

In addition, devices according to IEPC enable individual 
configuration and adjustment of the device in use without 
the need of using additional devices such as a laptop to 
ensure compliance with specific requirements of a tank 
farm or operator. By means of supplementary information 
about the controlled process, provided by an integrated 
diagnosis system, help for noticing process interruptions 
and further process optimisation is provided. 

Furthermore, the IEPC ensures that the safety-relevant 
functions are in line with relevant standards and cannot be 
overridden, for example by using bypass keys.

TOTAL COSTS OF OWNERSHIP 
From the view of the operator and decision-maker, the total costs of 
ownership (TCO) become increasingly important when choosing suitable 
alternatives for an application solution. Nowadays it is usual to analyse 
and to take into consideration not only the short-term cost of equipment 
as the purchase price, but also long-term and overall costs. 

In a purchasing decision, the equipment with the lower TCO has the 
best value in the long run. The TCO does not actually require precise 
calculation of all costs, but merely looks at major cost issues, and such 
costs that may be relevant to the decision at hand. This may include time, 
expenses for installation, commissioning, additional tooling and power 
consumption, training, handling and insurance-related aspects, operational 
availability, maintenance and repair susceptibility, as well as other compa-
rable or related activities.

CONCLUSION 
The advantages and key benefits of the Intelligent Explosion Protection 
Concept (IEPC) cannot be disclaimed or neglected. Besides being a com-
petitive and comparatively reasonably priced solution, there are additional 
advantages: the reduction of training as well as expenditures for installa-
tion, maintenance, operation and exchange. 

All this is provided at the highest possible safety for a wide range of 
applications within the hazardous areas classification and supported by a 
long lifetime, lower documentation requirements and reliability. Based on 
low current technology, the IEPC also overcomes disadvantages of other 
ignition protection types and does not require any additional utilities. 

A rapid and comprehensive overview has been provided for the prefer-
able choice of devices based on the IEPC and other alternatives. 

FOR MORE INFORMATION 
Contact Dr. Alexander Zelck, head of international sales or  
Dipl.-lng Andreas Brueckner, technical support at Timm Elektronik.  
www.timm-elektronik.de.

Easy exchange of grounding cables – IEPC advantage of EKX-4 grounding control 
device

System diagnostic display – IEPC advantage of SEK-3 marine grounding system
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With PredatorTM on the prowl,
bacteria won’t have the run of
your fuel storage system.

Let’s talk today.
To determine which Predator™ Biocide precisely meets your  
needs, contact your local IOSP sales rep, or call (800) 441-9547.
http://bit.ly/PredatorBiocides

To avoid costly repairs in any fuel storage systems,  
preventative maintenance is critical. After all, even the smallest 
amount of water in a tank will create an environment where  
bacteria can grow—which generates highly corrosive acetic acids.

Available in a wide range of fuel biocide chemistries,  
Innospec Fuel Specialties’ Predator Biocides are specifically 
designed to act both as a shock treatment solution to eliminate 
existing microbial fuel contamination and as a preventative 
treatment to stop future contamination.

Innospec’s biocide chemistries work to:
• Maintain fuel quality and performance;
• Stop the formation of corrosive acids, slime and sediments;
• Reduce the risk of unplanned shutdowns and maintenance.

Predator Biocides
Innospec’s answer to even
the most invasive microbial
fuel contamination.
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Static electricity is often perceived as an 
invisible risk. It provides an ignition source 
for serious fires and explosions that could 

occur during everyday operations involving the 
handling and processing of flammable products.

A company supplying aluminium powder had an 
order cancelled when the bulk truck transporter car-
rying the powder was en route to a railcar hopper 
loading station. The truck driver was instructed 
to return the aluminium to the plant from where 
it was manufactured. As this scenario had never 
occurred before, there was no standard operating 
procedure in place to offload the aluminium from 
the truck back into the production facility. Shortly 
after the operators had worked out how to over-
come some practical challenges for moving the 
powder back into the plant, an explosion occurred 
which propagated throughout the plant.

On return to the plant it was noted that there 
was no direct loading point for the finished 
powder to be injected back into the production 
stream directly from the truck. A decision was 
taken to convey the powder into the pneumatic 
transport system entry point of the plant using the 
3” hoses on the truck. Unfortunately, the hoses 
could not reach the entry to the plant’s pneumatic 
system so an additional length of hose from the 
plant was added to the line of 3” hoses running 
from the truck. Both hose types were constructed 
of rubber tubing that contained internal metal 
helixes that ensured the hose flanges were elec-
trically bonded together.

The truck was grounded so the 3” hoses 
(assuming they were in good condition) were also 
grounded, hence the risk of an accumulation of 
electrostatic charge on the truck and hoses was 
minimal. One issue that was encountered, how-
ever, was that the plant hose that was used to 
complete the distance between the truck’s hoses 
and the entry to the plant’s pneumatic system 
was wider in diameter to the truck’s hoses. This 

meant that a sealed connection between the 
hoses could not be made. 

The operators overcame this issue by stuffing 
rags into the gap between the hose flanges. 
This had the effect of electrically isolating the 
plant hose from the truck’s hose, potentially 
impeding the transfer of electrostatic charges 
from the plant hose to ground via the grounded 
truck. The other end of the hose was assumed 
to have been resting on the concrete floor inside 
the plant. The other issue was that the density of 
the air-powder phase coming from the truck was 
above the minimum explosive concentration of 
the aluminium powder.

 The isolated hose was estimated to have 
a capacitance of 30 pico-farads and a modest 
value for the streaming current generated by the 
transfer of the powder aluminium was esti-
mated to be in the region of 10 micro-amps. The 
resistance to ground of the isolated hose’s flange, 
resting on the concrete floor, fell into a range of 
between 1010 ohms and 109ohms. The voltage 
(V=RI) on the isolated hose, based on the upper 
and lower limits of resistance, was estimated to 
fall between 100 kilo-volts and 10 kilo-volts.

The energy, W, from a spark discharge based 
on the capacitance and voltage on the isolated 
hose (W = 0.5 CV2), would have been in the 
range of 150 milli-joules to 1.5 milli-joules. Hence 
a spark from the isolated hose would have been 
likely to have had the capability to ignite an 
explosible concentration of the aluminium dust.

As the operators needed to improvise through 
this non-standard scenario, it is all too easy to 
criticise the lack of static grounding precautions 
that were adhered to. Electrostatic hazards are 
not an easy concept to grasp, especially when 
improvisation is required. 

One standard operating procedure that may 
have re-enforced good practice was to have the 
truck driver trained to test the electrical continuity 

of the hoses back to the grounded truck. This 
would enable the driver to ensure a transfer could 
not take place unless all components in contact 
with the charged powder were grounded. One 
means of achieving this is for the driver to carry 
out a resistance check with an ATEX/HAZLOC 
certified ohmmeter (or multi-meter) to ensure 
the combined resistance of the hoses does not 
exceed unsafe levels.

If there are concerns about the correct use of 
the meter an even simpler method is to use a 
device like an ATEX/HAZLOC certified OhmGuard 
tester, which provides the driver/operator with 
a visual indication of whether or not the hoses 
assembled together exceed safe resistance levels. 

By simply attaching one end of the OhmGuard 
to the truck and the other end, which houses the 
LED indicator, to the end of the interconnected 
hoses, the tester will automatically determine if 
the resistance through the hoses is higher than 
recommended levels. Following a ‘GO/NO GO’ 
principle of operation, the pulsing green LED indi-
cator visually confirms that the resistance of the 
interconnected hoses is low enough to dissipate 
electrostatic charge from the hose, preventing 
ignitable sparks being discharged into combus-
tible atmospheres.

 
FOR MORE INFORMATION
www.newson-gale.com 

STATIC ELECTRICITY –   
MITIGATING THE INVISIBLE RISK

Bad practice approach: Metal helix stuffed with 
rags to fill gap

OhmGuard Intrinscially Safe Electrical 
Continuity Tester 

The OhmGuard is easy to operate and does not require any specialist training
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The US Environmental Protection Agency (EPA) is reviewing draft 
revisions to its guidance for estimating emissions from storage 
tanks as published in Chapter 7.1 of the EPA’s AP-42 document 

(AP-42 Chapter 7.1).1   
This guidance presently addresses emissions from storage tanks during 

routine operations, and also emissions from the specific non-routine case 
of floating roof landings. The draft revisions would add guidance for esti-
mating emissions from tank cleaning events, as well as make numerous 
changes to the existing guidance for routine emissions. These revisions 
would result in changes to estimated emissions for most storage tanks, 
but with varying degrees of impact.

 Tank cleanings may be characterised as maintenance events, and 
as such have long been neglected in the regulatory programs of many 
states. However, the EPA issued final action effective May 22, 2015 (SSM 
Rule)2 requiring 36 states to revise their state implementation plans (SIPs) 
to address emissions from startup, shutdown, maintenance and mal-
function (SSM) events. Revised SIPs were to be submitted to the EPA by 
November 22, 2016, but the SSM rule has been challenged in the courts3 
and the court process has been delayed by the Trump administration.4  On 
the one hand, the status of the SSM rule is presently in limbo, however 
the direction of the courts has been to require control of emissions 
from SSM events.5 There is therefore potential for emissions from tank 
cleaning events to become subject to regulatory scrutiny in states that 
have traditionally neglected maintenance emissions.

Changes to the guidance for estimating emissions from routine opera-
tions pertain primarily to refinements to the equations for estimating tem-
peratures in a storage tank. The draft edits to these equations will result 
in estimated emissions that are higher in some cases than previously 
estimated and lower in other cases. Estimated emissions will typically be 
within 10% of the previously estimated values, however the difference 
may be greater in certain scenarios.

Other changes under review in the draft revisions to AP-42 Chapter 7.1 
include:
• Addition of a section on estimating flashing emissions, 
• Addition of guidance for calculating net throughput for working loss 

from cumulative changes in the liquid level, rather than from pumping 
volume,

• Addition of guidance for estimating emissions from tanks storing hot 
stocks, accounting for whether the tank is uninsulated, partially insu-
lated, or fully insulated, and

• Addition of guidance for estimating emissions from low pressure tanks.
 

REQUIREMENTS TO ESTIMATE MAINTENANCE EMISSIONS

The primary driver for the AP-42 Chapter 7.1 draft revision was to add 
methodology for estimating tank cleaning emissions. 

On June 30, 2011, the Sierra Club filed a petition under Section 110 of 
the Clean Air Act (CAA) to find inadequate certain SIPs due to alleged defi-
ciencies in their SSM provisions. The Sierra Club filed this petition with 
the EPA administrator and requested her to:
1. Notify the identified states of the substantial inadequacies in their SIPs 

and finalize a rule requiring the States to revise their plans,
2. Determine that the administrator’s action approving the implementa-

tion plan provisions was in error and revise those approvals so that the 
SIPs are brought into compliance with the requirements of the CAA, or 
put into effect a federal implementation plan (FIP) to do the same.

On February 12, 2013, the EPA proposed a rule that would compel states 
to have plans in place that require industrial facilities to follow air pollution 
rules during SSM operations. On June 12, 2015, the EPA published a final 
action, effective May 22, 2015, to ensure states have plans in place that 
are fully consistent with the CAA and recent court decisions concerning 
SSM operations. This action finalised findings that the SSM provisions 
in the SIPs of 36 states did not meet the requirements of the CAA. The 
EPA issued a ‘SIP call’ for these 36 states requiring them to address SSM 
emissions.

SIPs are required under the CAA to ensure attainment and main-
tenance of the health-based and welfare-based National Ambient Air 
Quality Standards (NAAQS). The CAA provides a SIP call mechanism for 
correcting SIPs that the administrator finds to be inadequate to meet CAA 
requirements.  

The EPA’s SSM SIP call required the 36 affected states to remove from 
their SIPs exemptions and affirmative defenses that allegedly allowed 
industrial facilities to pollute the air without consequences during SSM 
operations. The EPA allowed a maximum of 18 months from the effective 
date of the final action to submit a SIP revision. The SIP submission dead-
line for each of the 36 states subject to the SIP call action was November 
22, 2016.  

There have been varying responses by the affected states. Some have 
submitted revised SIPs in which the offending provisions have been 
removed. Others have submitted revised SIPs in which work prac-
tices are specified during SSM activities in lieu of compliance with the 
standards that apply during normal operations. That is, these states have 
requested approval of requiring compliance with a work practice during 
an SSM event rather than imposing a numerical emissions limit for such 
events. Other states have not submitted a revised SIP.

Some of these states, as well as a consortium of industry stakeholders, 
have filed a suit challenging the SSM rule. Oral arguments for this suit 
have been delayed by the Trump administration while the EPA reviews 
the SSM rule for possible modification or repeal, with the result that the 
rule is now held in abeyance indefinitely. Thus there is now a rule on 
the books compelling states to address emissions from SSM events, 
including maintenance activities, but that rule is currently in limbo.

AP-42 FOR STORAGE TANKS   
IS CHANGING – DOES IT MATTER? 
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REVISIONS TO TEMPERATURE EQUATIONS

BASIS FOR REVISIONS  
Equations in AP-42 Chapter 7.1 calculate temperatures inside a storage 
tank on the basis of assumed equilibrium with average ambient air 
temperature, with an additional term to account for the amount of heat 
from incident solar radiation (insolation) absorbed by the tank. The draft 
revisions to AP-42 Chapter 7.1 include proposed edits to these equations, 
and additionally propose a change to the manner in which insolation is 
evaluated.

Significant uncertainty in the calculations  
The storage tank temperature equations were derived from a theoretical 
energy transfer model that includes numerous parameters, some of which 
were assigned default values and some of which were retained as varia-
bles. For example, angle of the sun, reflectivity of the surrounding ground 
surfaces, average liquid level, and insulation value of a given floating roof 
design were all assigned default values, whereas ambient temperature, 
liquid bulk temperature, average insolation, and reflectivity of the tank exte-
rior surfaces were retained as variables in the final equations.

The resulting equations have significant uncertainty when applied to a 
specific scenario, in part because the default values assigned to certain 
parameters may not be representative for the given scenario, and in 
part because the parameters retained as variables are assigned average 
values when the actual values may vary greatly over time (e.g., ambient 
temperature). Given the uncertainty in this approach to calculating storage 
tank temperatures, the prior practice of expressing the coefficients in 
the equations to two significant figures was deemed inappropriate and 
potentially misleading, and thus the coefficients in the revised equations 
are expressed to one significant figure.

Inconsistencies in the prior equations
Review of the earlier documentation also revealed multiple incon-
sistencies, such as a default value of 0.45 being assigned to the tank 
height-to-diameter ratio in one instance and a value of 2.0 in another 
instance. The revised equations include one set of equations with the 
height-to-diameter ratio retained as a variable and another set of equa-
tions with a default value of 0.5 assigned to the height-to-diameter ratio. 
While the dimensions of storage tanks in the petroleum industry vary dra-
matically, many tanks are 40 or 48 feet tall and 90 to 120 feet in diameter.

Prior simplifications now unnecessary  
The temperature equations that have been in AP-42 Chapter 7.1 were 
documented in API Publication Chapter 19.1D, ‘Documentation file for 
API manual of petroleum measurement standards Chapter 19.1 – evap-
orative loss from fixed roof tanks’, in March 1993. The original develop-
ment of these equations took place prior to the proliferation of desktop 
computers, and thus there was a tendency at that time to make approxi-
mations and substitutions that would simplify the calculations. Given the 
present accessibility to computers, however, such simplifications are now 
unnecessary, and the equations in the proposed revisions to AP-42 have 
been revised to more accurately reflect the theoretical derivations. 

For example, there was a development of a ‘gas space’ (vapour space) 
temperature, alternatively labeled TG or TV in the documentation file, but 
this temperature was not used in the final equations. Rather, the final 
equations substituted the average liquid surface temperature, TLA, for the 
vapour space temperature in equations such as the calculation of vapour 
density, WV, in order to avoid the additional calculation for the vapor space 
temperature.  The proposed revisions include a calculation of the vapour 
space temperature, TV, and use of that temperature in the calculation of 
vapour density, WV.

Evaluation of absorbed insolation
The amount of insolation assumed to be absorbed by a tank is a function 
of the reflectivity of the tank exterior. When solar radiation strikes a sur-
face, a portion of the radiation is reflected and the remainder is absorbed. 

This absorbed insolation is a source of heat input to the receiving surface. 
When that receiving surface is a tank shell or roof, the absorption of inso-
lation results in an increase in the temperature inside the tank.

The temperature equations in AP-42 include terms to account for 
heat input due to absorbed insolation. These terms are a function of the 
average insolation for the tank location and the solar absorptance of the 
tank exterior. Paint absorptance factors in AP-42 are based on the color 
and condition of the tank exterior, with the condition characterised as 
either ‘good’ or ‘poor’. The revised guidance re-labels these categories 
of exterior condition as ‘new’ and ‘aged’, and adds a category labeled 
‘average’.  Values for absorptance in the average category are simply the 
average of the values given for the other two conditions.

SUMMARY OF TEMPERATURE EQUATION REVISIONS  

The equations used to estimate temperatures in storage tanks for 
purposes of estimating emissions are presented below. The equation 
presently in AP-42 is shown first, followed by the proposed edits to that 
equation as well as the proposed equation in which the height-to-diam-
eter ratio (H/D) is maintained as a variable.

LIQUID SURFACE TEMPERATURE  

The liquid surface temperature is used to calculate the true vapour 
pressure of the liquid, which is a variable in the calculation of estimated 
emissions for every type of tank. The present approach is to apply the 
same equation to each type of tank, but the proposed revisions would 
account for the differences in tank type.

Equation presently in AP-42: 
TLA = 0.44 TAA + 0.56 TB + 0.0079 α I

PROPOSED EQUATIONS:

Fixed-roof tanks (uninsulated)
With default H/D = 0.5:
TLA = 0.4 TAA + 0.6 TB + 0.005 α I
With H/D as a variable:
TLA = {0.5 – 0.8 / (4.4 Hs/D + 3.8)} TAA + {0.5 + 0.8 / (4.4 Hs/D + 3.8)} TB + 
[0.021 αRI + 0.013 (Hs/D) αSI] / (4.4 Hs/D + 3.8)

Internal floating-roof tanks
With default H/D = 0.5:
TLA = 0.3 TAA + 0.7 TB + 0.004 α I
With H/D as a variable:
TLA = {[2.86 (Hs/D) + 1.43] TAA + [3.52 (Hs/D) + 3.79] TB + 0.027 αRI + 
0.017 (Hs/D) αSI} / [6.38 (Hs/D) + 5.22]

Variables used in the temperature equations are described in the 
following table:

Symbol Description Units

D tank diameter ft

Hs tank shell height ft

I insolation Btu/(ft2 day)

TAA average daily ambient temperature °R

TB average liquid bulk temperature °R

TLA average daily liquid surface temperature °R

TV average vapor space temperature °R

α average solar absorptance dimensionless

αR solar absorptance (roof) dimensionless

αS solar absorptance (shell) dimensionless

ΔTV average daily vapor temperature range °R
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External floating-roof tanks (steel pontoon type deck)
TLA = 0.7 TAA + 0.3 TB + 0.008 αRI
The EFRT model for liquid surface temperature is independent of H/D 
for a given value of liquid bulk temperature, in that there is no enclosed 
vapour space above the floating roof.

External floating-roof tanks (double deck type deck)
TLA = 0.3 TAA + 0.7 TB + 0.009 αRI
The EFRT model for liquid surface temperature is independent of H/D 
for a given value of liquid bulk temperature, in that there is no enclosed 
vapour space above the floating roof.

LIQUID BULK TEMPERATURE  

The liquid bulk temperature is a variable in the calculation of liquid surface 
temperature. The proposed guidance emphasises that measured values 
should be used when available, and that the calculation of liquid bulk tem-
perature from ambient conditions should be used only as a fallback when 
measured temperatures are not available and the tank is known to be in 
reasonable equilibrium with ambient conditions.

Equation presently in AP-42: 
TB = TAA + 6α – 1

PROPOSED EQUATIONS:

Fixed-roof tanks (uninsulated) and internal floating-roof tanks
TB = TAA + 0.003 αS I

The calculation of liquid bulk temperature from an assumption of equi-
librium with ambient conditions is not sensitive to H/D for tanks with an 
enclosed vapour space above the liquid, in that heat exchange is almost 
entirely through the tank shell.

External floating-roof tanks, steel pontoon type deck
With default H/D = 0.5:
TB = TAA +  0.007 α I
With H/D as a variable:
TB = TAA + [0.71 αRI + 0.485 (Hs/D) αSI] / (170 Hs/D + 57)

External floating-roof tanks, double deck type deck
With default H/D = 0.5:
TB = TAA + 0.005 α I
With H/D as a variable:
TB = TAA + [0.39 αRI + 0.485 (Hs/D) αSI] / (170 Hs/D + 45)

VAPOUR SPACE TEMPERATURE  

The vapour space temperature is used to calculate the density of vapours 
in the headspace of a fixed-roof tank, but is not a variable in the calcula-
tion of estimated emissions for floating-roof tanks.

Equation presently in AP-42: 
None – the liquid surface temperature is used as a surrogate for the 
vapour space temperature in the calculation of vapour density.

PROPOSED EQUATIONS:

Fixed-roof tanks (uninsulated)
With default H/D = 0.5:
TV = 0.7 TAA + 0.3 TB + 0.009 α I
With H/D as a variable:
TV = [(2.2 Hs/D + 1.1) TAA + 0.8 TB + 0.021 αRI + 0.013 (Hs/D) αSI] / [2.2 
Hs/D + 1.9]

VAPOUR SPACE TEMPERATURE RANGE  

The vapour space temperature range is used to calculate the vapour 
space expansion factor for a fixed-roof tank, but is not a variable in the 
calculation of estimated emissions for floating-roof tanks.

Equation presently in AP-42: 
ΔTV = 0.72 (TAX – TAN) + 0.028 α I

PROPOSED EQUATIONS:

Fixed-roof tanks (uninsulated)
With default H/D = 0.5:
ΔTV = 0.7 (TAX – TAN) + 0.02 α I
With H/D as a variable:
ΔTV = [1 – 0.8 / (2.2 Hs/D + 1.9)] (TAX – TAN) +  [0.042 αRI + 0.026 (Hs/D) 
αSI] / (2.2 Hs/D + 1.9)

IMPACT OF TEMPERATURE EQUATIONS CHANGES

Fixed-roof tanks  
The impacts of the changes to the temperature equations on the level of 
emissions estimated for fixed-roof appear to be slightly lower emissions than 
estimated previously when assuming the paint condition to be ‘new’ – corre-
sponding to the previous designation of ‘good’ – but a slightly higher estimate 
when assigning the solar absorptance value for the ‘average’ condition.
 
External floating-roof tanks
The impacts of the changes to the temperature equations on the level of 
emissions estimated for external floating-roof tanks appear to be slightly 
higher emissions than estimated previously when assuming the liquid 
bulk temperature to be in equilibrium with ambient conditions, but slightly 
lower emissions than estimated previously when assigning a measured 
liquid bulk temperature that is warmer than ambient.

CONCLUSIONS

The EPA is reviewing draft revisions to its guidance for estimating emissions 
from storage tanks as published in AP-42 Chapter 7.1. These revisions would 
result in changes to estimated emissions for most storage tanks, but with 
varying degrees of impact. Changes to the guidance for estimating emissions 
from routine tank operations pertain primarily to refinements to the equations 
for estimating temperatures in a storage tank. The draft edits to these 
equations will result in estimated emissions that are higher in some cases 
than previously estimated and lower in other cases. Estimated emissions 
will typically be within 10% of the previously estimated values, however the 
difference may be greater in certain scenarios.

Guidance is also proposed for scenarios that had not previously been 
addressed in AP-42 Chapter 7.1, such as estimating emissions from the 
cleaning of storage tanks and adjustment to the equations for estimating emis-
sions from routine operations in the case of partially or fully insulated tanks.
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The end of the 1980s 
marked significant devel-
opments in the geopolit-

ical arena and major changes took 
place. 

It was the beginning of the era 
where it became apparent that 
society was becoming increas-
ingly vulnerable to the effects 
of ageing assets. Where the 
incident of the oil tanker running 
aground off the coast of Alaska 
could be contributed to human 
error, the oil spill incident near 
Pittsburgh could not. 

This incident, which polluted 
the drinking water of nearly 1 
million people with diesel fuel, was directly caused by the 
failure of a single aboveground storage tank. This failure 
was the result of a lack of strong industry standards, gov-
ernmental regulations and the enforcement thereof.

In the aftermath of the Pittsburgh incident, organisations 
such as the American Petroleum Institute (API) and the 
Engineering Equipment and Materials Users Association 
(EEMUA) and owners began to reconsider their views on 
requirements for maintaining assets. 

If the failure of one tank could have such widespread 
impact on humankind and the environment, what would be 
the consequences of a larger scale failure? In January 1991 
API responded by publishing API 653, Tank Inspection, 
Repair, Alteration, and Reconstruction, a strict guideline on 
storage tank maintenance and repair, and EEMUA followed 
suit in 1994 by publishing the first edition of EEMUA 159, 
Above ground flat bottomed storage tanks – a guide to 
inspection, maintenance and repair. 

As the EEMUA publication does not focus on tanks built 
under one specific code, it has become the standard ref-
erence for inspection and assessment of tanks built under 
all construction codes globally. Its significance is so well 
recognised that it has been used as reference in legislation 
and regulator identified good practice throughout the world. 

Even though it would be impossible to quantify actual numbers, a safe 
assumption would be that the use of EEMUA 159 has prevented many 
incidents and contributed to a wider understanding of degradation mecha-
nisms in aboveground storage tanks. 

A storage tank is an extremely lightweight structure. When looking at it 
from the outside it is seen as a massive and bulky structure. Few people 
outside the industry realise what little tonnage of steel holds the vast 
volume of liquid stored inside the tank. 

If it is already that well engineered, what happens when it degrades? 
How much more efficiently can we design this already lightweight 
structure and still avoid incidents as mentioned above? How vigorous 
should the resulting inspection and maintenance regime be? The answers 
to these questions are at the heart of EEMUA 159, which has now been 
published in its latest revision, Edition 5. 

The inspection, maintenance and engineering industry involved with 
the aboveground storage tank sector is quickly developing new inspec-
tion techniques, advanced inspection technologies, numerical methods 
of analysis and new ways of protecting, maintaining and repairing tanks. 
The continuous update of EEMUA 159 is therefore critical. From Edition 
5 onwards EEMUA’s goal is to issue guideline updates on a three-year 
cycle. This will allow EEMUA to incorporate new insights and give current 
advice on new developments. 

With the addition of new insights and theories, the size of Edition 

A NEW ERA IN  
STORAGE GUIDANCE
Robin Essenius, chairman of the working group that has developed Edition 5 of EEMUA 159, 
reviews the continued value of the guide worldwide and highlights some of the major changes 
in the latest release

Detection of defects using ACFM

Edition 5 of 
EEMUA 159
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5 inevitably increases. Every chapter has been reviewed, 
revised when prudent and updated with new information. 
All illustrations and figures throughout the whole publication 
have been updated. The most significant changes are as 
follows. 

GENERAL INSPECTION TECHNIQUES
Recent years have shown an increasing use of advanced 
inspection techniques. These techniques are very suitable 
for their specific purposes and may lead to a more accurate 
view on the integrity of the asset. 

With the developing complexity and range of these 
techniques, the need for clarity also increases. Names such 
as guided wave, phased array, acoustic emission, long range 
ultrasonic and alternating current field require further expla-
nation on usability and applicability to determine the state 
and speed of a specific degradation mechanism on the tank. 

Above all, the method should be suitable for accurately 
and reliably determining the property measured. The publi-
cation also includes sections on advanced techniques such 
as robotic inspections, which have recently become more 
widely used. The section on inspection method empha-
sises that the inspection method should be selected with 
prudence. Unnecessary inspections should be avoided, 
but everything necessary should be done to assure reliable 
assessment of the tank involved.

HYDROTESTING
The water test is the most common way to prove suitability 
for service of an aboveground storage tank. It is also costly, 
time-consuming and generates waste water that has to be 
treated. The new and improved section on hydrotesting 
details when such a test is needed, and when and under 
what conditions it can be waived. This is again incorporated 

to make sure the right amount of testing is done to ensure proper perfor-
mance of the tank until its next planned inspection without unnecessary 
interruptions.

PREVENTIVE PROBABILISTIC MAINTENANCE (PPM)
Where the term preventive probabilistic maintenance comes from 
remains unclear, but it is a tongue twister better left abbreviated. 

The combination of risk based inspection (RBI) and reliability centered 
maintenance (RCM) was first included in EEMUA 159 in 2003. Since then 
it has become the most widely used methodology for risk based inspec-
tion of aboveground storage tanks for a good reason. The RBI method-
ology combines a risk based approach with actual tank integrity. A risk 
based method based on EEMUA theory will effectively generate inspec-
tion intervals well before the rejection limits are reached, which is in line 
with the initial objective of the publication which was to prevent spills. It 
is this combination of risk and integrity that has persuaded lawmakers, in 
for instance the Netherlands and UK, to allow interval flexibilisation based 
on this RBI system. The basic ‘remaining life’ methodology has not been 
changed in the latest revision. 

Based on experience with the current methodology more emphasis is 
put on confidence and judgement, forcing users to make assessment on 
important topics, such as inspection effectiveness, predictability of the 
degradation mechanism, method of determining the degradation rate and 
maturity of the organisation. 

Not only will this lead to a more complete RBI assessment, it will 
also promote proper inspections and implementation of organisational 
changes for RBI. Within the CompeTank courses organised by EEMUA it 
was noted that where RBI has been used widely, RCM had little use. 

RCM deals with the risk assessment on equipment rather than the 
tank itself and offers the opportunity to assess reliability and operability. It 
is the combination of RBI and RCM that provides safe and efficient use of 
the storage tank. Within the EEMUA working group a complete review of 
the RCM theory was carried out. More emphasis was placed on reliability 
versus risk, which makes it more comprehensible than before. Also, this 
method is written with the aim to promote proper engineering and equip-
ment assessment within an increasingly mature organisation. The revised 
method is more practical, which will hopefully lead to more widespread 
use of the combination of RBI and RCM. 

MOTHBALLING
What happens when a storage tank reaches the end of its life cycle or can 
no longer be economically used? This question was difficult to answer 
until now. Edition 5 has added guidance on what to decide when tanks 
are taken out of service, whether this is for a short period or indefinitely. 
The emphasis is placed on safety. 

FINITE ELEMENT ANALYSIS
With the increased capabilities of the current computer systems numer-
ical finite element analysis (FEA) is within reach of ordinary computers. 
No longer do we need specialised equipment with long computing 
times. With this development the need for guidance increases. For tank 
operators, in order to be able to compare results it is important to control 
input, methodology and requirements for assessment of the FEA used. 
Edition 5 of EEMUA 159 incorporates an informative attachment that can 
guide the user to set up uniform specifications for these analyses. It also 
contains a more detailed (informative) appendix on the FEA assessment 
of floating roofs. Floating roofs are generally difficult to calculate by hand 
and therefore this kind of analysis is well-suited for floating roof assess-
ment. The guidance provided will be a good aid in the application of this 
technology for external floating roofs in particular. 

ALUMINIUM DOMES
Our industry began the regular use of aluminium domes in the early 
1990s. Aluminium domes are often installed on newly constructed 
tanks, but are also used as replacements for steel roofs. As they are 
used for retrofitting on existing tanks it is significant to mention dome 
requirements as well as inspection requirements. Experience shows that 

It has become the standard 
reference for inspection and 

assessment of tanks built 
under all construction codes 

globally

Dome roof 
installation
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vendor designs differ dramatically and proper evaluation is 
required to select the structure that properly complies with 
all relevant requirements. This appendix aims to provide the 
necessary guidance.

TANK TURNAROUND PROCEDURE
EEMUA 159 emphasises the importance of organisation and 
maturity. Maturity refers to the way maintenance manage-
ment performs in the organisation, the method of mainte-

nance and the capability of an organisation to manage different views. 
It is described in detail in the PPM chapter.   It provides a procedure for 
what is called tank turnaround. This is the whole cycle from preparation, 
inspection, assessment, maintenance to commissioning and returning the 
tank to service. This procedure requires more than technical judgement; 
it needs support and justification from other stakeholders in order to 
execute this process safely and efficiently. The tank turnaround procedure 
aims to be a starting point for generating such an efficient process. 

CONCLUSION
This is a short summary of the major changes in Edition 5. The revi-

sions incorporate much of the feedback received on previous editions 
from EEMUA members and other stakeholders.

The aim of EEMUA 159 is to allow tank owners to inspect and main-
tain these important assets safely, effectively and efficiently. It gives 
suppliers, and contractors, as well as tank owners, a common ground 
to discuss, assess and determine optimal inspection and maintenance 
strategies for storage tanks. 

The goal is that EMMUA 159 will continue to contribute to a sustain-
able future by challenging all involved to do exactly what is required in 
order to economically maintain storage tanks and avoid similar incidents 
to those that led to the development of the guide in the first place. 

FOR MORE INFORMATION
This article was written by Robin Essenius, chief operating officer at  
CTS Group. He is a member of EEMUA’s Storage Tanks Committee. 
www.eemua.org

Typical open top tank with geodesic dome roof 

Ensure your operators are trained and 
competent in the safe operation and 
maintenance of in-service storage tanks

Making the world 
of tanks safer through 

inspection, validation and 
maintenance techniques –  

Rotterdam,  
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CompeTank ®

EEMUA CompeTank® courses provide training, assessment and 
certification based on the latest edition of EEMUA 159, accepted 
as good practice by regulators and operators worldwide for 
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EEMUA 159 shows you how to do it!
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TECHNICAL FEATURE  l   CORROSION

One of the main causes of tank storage failures is soil-side 
corrosion, which, if left untreated, can cause significant oper-
ational challenges. 

Therefore, it is crucial to employ an effective form of corrosion con-
trol, either cathodic protection (CP), or vapour corrosion inhibitors.  

In the following example, a refinery experienced a premature failure 
of four storage tanks due to a lack of an effective corrosion control 
system. 

The refinery experienced bottom plate underside (soil-side) corro-
sion of its aboveground storage tanks at an extraordinarily high rate 
of 1 to 2 mm per year. This led to the failure of four tanks within a 
two year period, which occurred seven years after the refinery was 
commissioned.

The tanks had severely damaged bottom plates, which were con-
structed of 8mm thick, uncoated carbon steel.

Underside corrosion protection for the tanks was provided by 
impressed current cathodic protection (ICCP) using a mixed metal 
oxide grid anode system.

A study of the corrosion revealed severe and localised corrosion 
with large, deep pits found under deposits of orange-red tubercles 
comprised of iron oxides.

In CORROSION 2017 paper number 9025, ‘Premature Failure of 
API 650 Oil Storage Tank Bottom Plates Due to Soil Side Corrosion,’ 
authors N. Al Abri, J.R Nair, A. Al Ghafri, and F. Al Mawali detail the 
failure analysis, which included a review of the design and function of 
the CP system and metallurgical tests of a failed bottom plate sample.

For the ICCP system, the MMO anode grid was placed between a 
high-density polyethylene secondary containment liner and the tank 
bottom, which sat on a 75-mm thick sand pad. The underside of the 
bottom plates were uncoated and the CP design was based on 100% 
bare surface area.

The failures occurred over two years between 2013 and 2015. 
A detailed CP survey was carried out for the storage tanks in early 
2016. The results revealed that none of the tanks achieved the NACE 
SP0193-20161 protection criterion of -850 mV instant ‘off’ potential. 
The potentials varied from -200 to -800 mV vs. a copper/copper sulfate 
(Cu/ CuSO4) electrode (CSE), with an average ‘off’ potential of -450 
mV vs. CSE across all tanks.

Since the potentials were not meeting the -850 mV criteria, further 
investigation was carried out. The authors note that design deficien-
cies of the ICCP system – primarily the anode depth/spacing and inap-
propriate distribution of power feed cables – resulted in a non uniform 
potential profile across the tank bottom surface. Also, high current 
and voltage attenuation along the anode grid did not provide sufficient 

current and polarisation at a distance away from the power feeds.
A sample from a failed tank bottom was sent to an external labora-

tory for analysis to identify corrosion products and possible corrosion 
mechanisms. A form of under deposit corrosion that can corrode steel 
at the rate of 1 mm/year is microbiologically influenced corrosion.

A closer analysis of X-ray diffraction analysis of the sample indicated 
the possibility of iron-oxidising bacteria (IOB) present in the corro-
sion, which formed deposits that further aggravated the corrosion by 
forming a differential aeration cell. IOB produce orange-red tubercles 
of iron oxides and hydroxides by oxidizing ferrous ions from the bulk 
medium or the substratum.2

The corrosion rates were amplified by water, primarily from leaking 
fire water sprinklers, through gaps between the annular plate and 
foundation, which brought in bacteria and corrosive anions such as 
chlorides and sulfates.

Without an effective corrosion control system in place, the floor 
of the tank was exposed to this severe form of bacterial and under 
deposit corrosion that led to the loss 

Without an effective protection system, and no other means of 
corrosion control, the tank floor was exposed to a severe form of 
bacterial and UDC that led to the failure of the bottom plates. 

Cortec Corporation’s CorroLogic vapour phase corrosion inhibitors 
protect areas that cannot be reached by traditional cathodic protection 
systems. It can vaporise and disperse through open areas below a tank 
and form a protective molecular barrier to guard against corrosion. 

REFERENCES
1 NACE SP0193-2016 (formerly RP0193-2001), ‘External Cathodic 
Protection of On-Grade Carbon Steel Storage Tank Bottoms’ (Houston, 
TX: NACE, 2016).
2 A.W. Peabody, Peabody’s Control of Pipeline Corrosion, 2nd ed., R. 
Bianchetti, ed. (Houston, TX: NACE International, 2001), pp. 279- 280.
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Soil-Side Corrosion Problem

Soil-side corrosion is perceived to be a principal cause of   

storage tank failure and imposes a major environmental and oper-

ational challenge worldwide. With thousands of aboveground stor-

age tanks (ASTs) installed, the MENA (Middle East & North Africa) 

region is a prime example. Ingress of chlorides and other corrosive 

species from the native soil and groundwater through the tank 

pad, along with the presence of bacteria such as sulfate-reducing 

bacteria (SRB), are believed to be the main causes for soil-side cor-

rosion. Airborne chlorides and moisture can seep into the under-

tank environment through the chime area, causing annular plates 

to corrode.

Treatment Methods and Limitations
Several techniques have been adopted to mitigate soil-side cor-

rosion of AST floors, such as bituminous/oily sand, cathodic pro-

tection (CP) systems, and coatings. However, total effectiveness of 

these techniques, standalone or combined, has been questionable. 

The bituminous layer hardens and cracks as it ages, creating a 

corrosive environment that traps moisture and corrosive species 

between the underside of the tank floor and construction pad. Also, 

the presence of inevitable air gaps below the AST prevents the tank 

floor from being in direct contact with the sand (electrolyte), conse-

quently blocking CP current at such locations and preventing uni-

form CP distribution on the underside surface of the tank bottom.

CorroLogic® VpCI® in Action
There is a growing industrial awareness about the advantage 

of introducing Cortec® Corporation’s CorroLogic® Vapor phase 

corrosion inhibitors (VpCIs) into the tank pad.  The unique ability 

of CorroLogic® VpCIs to protect areas that cannot be reached by 

traditional CP makes it an ideal treatment to be used in conjunc-

tion with CP or by itself when CP is deficient or absent. Utilizing 

the power of Cortec’s VpCIs, CorroLogic® is able to vaporize and 

disperse through open areas below an AST. When the VpCIs reach 

a metal surface, they adsorb and form a protective molecular bar-

rier to guard against corrosion, providing an added dimension of 

protection to under-tank areas.

CorroLogic® can be added to an AST in several different forms, 

enabling application to new or existing tanks. During construction, 

CorroLogic® pouches can be placed on an AST’s high-density poly-

ethylene (HDPE) liner and left to emit VpCIs below the tank sur-

face. For in-service ASTs, a CorroLogic® Slurry is injected beneath 
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the tank floor through the existing monitoring or leakage detection 

pipes or through injection pipes post-installed through the con-

crete ring beam. For out-of-service ASTs, CorroLogic® Powder is 

fogged through the tank floor into the under-tank area and allowed 

to diffuse.

Successful Research and Implementation
Since the successful implementation of Cortec’s CorroLogic® on 

a 107-meter crude oil tank at a major oil and gas facility in the Ara-

bian Peninsula in 2011, research and successful implementation of 

CorroLogic® AST solutions have continued across the Gulf Cooper-

ation Council countries. Owing to its flexibility and effectiveness, 

CorroLogic® will remain a logical choice for protecting ASTs from 

soil-side corrosion.

For more information on Cortec’s innovative CorroLogic® sys-

tems, please visit: cortecvci.com/Publications/Brochures/ 

CorroLogic.pdf.
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CorroLogic®: A Logical Solution to Soil-Side 
Corrosion Challenges on Aboveground Storage Tanks!
SOIL-SIDE CORROSION PROBLEM 
Soil-side corrosion is perceived to be a principal 
cause of storage tank failure and imposes a major 
environmental and oper-ational challenge worldwide. 
With thousands of aboveground storage tanks (ASTs) 
installed, the MENA (Middle East & North Africa) region 
is a prime example. Ingress of chlorides and other 
corrosive species from the native soil and groundwa-
ter through the tank pad, along with the presence of 
bacteria such as sulfate-reducing bacteria (SRB), are 
believed to be the main causes for soil-side cor-rosion. 
Airborne chlorides and moisture can seep into the un-
der-tank environment through the chime area, causing 
annular plates to corrode.

TREATMENT METHODS AND LIMITATIONS
Several techniques have been adopted to mitigate 
soil-side corrosion of AST floors, such as bituminous/
oily sand, cathodic protection (CP) systems, and coat-
ings. However, total effectiveness of these techniques, 
standalone or combined, has been questionable. The 
bituminous layer hardens and cracks as it ages, creat-
ing a corrosive environment that traps moisture and 
corrosive species between the underside of the tank 
floor and construction pad. Also, the presence of inev-
itable air gaps below the AST prevents the tank floor 
from being in direct contact with the sand (electrolyte), 
consequently blocking CP current at such locations 
and preventing uniform CP distribution on the under-
side surface of the tank bottom.

CORROLOGIC® VPCI® IN ACTION
There is a growing industrial awareness about the 
advantage of introducing Cortec® Corporation’s 
CorroLogic® Vapor phase corrosion inhibitors (VpCIs) 
into the tank pad. The unique ability of CorroLogic® 
VpCIs to protect areas that cannot be reached by 
traditional CP makes it an ideal treatment to be used in 
conjunc-tion with CP or by itself when CP is deficient or 
absent. Utilizing the power of Cortec’s VpCIs, Corro-
Logic® is able to vaporize and disperse through open 
areas below an AST. When the VpCIs reach a metal 
surface, they adsorb and form a protective molecular 
bar-rier to guard against corrosion, providing an added 
dimension of protection to under-tank areas.
CorroLogic® can be added to an AST in several dif-
ferent forms, enabling application to new or existing 
tanks. During construction, CorroLogic® pouches 
can be placed on an AST’s high-density polyethylene 
(HDPE) liner and left to emit VpCIs below the tank 

surface. For in-service ASTs, a CorroLogic® Slurry is injected 
beneath the tank floor through the existing monitoring or 
leakage detection pipes or through injection pipes post-in-
stalled through the concrete ring beam. For out-of-service 
ASTs, CorroLogic® Powder is fogged through the tank floor 
into the under-tank area and allowed to diffuse.

SUCCESSFUL RESEARCH AND IMPLEMENTATION
Since the successful implementation of Cortec’s Corro-
Logic® on a 107-meter crude oil tank at a major oil and 
gas facility in the Arabian Peninsula in 2011, research and 
successful implementation of CorroLogic® AST solutions 
have continued across the Gulf Cooperation Council coun-
tries. Owing to its flexibility and effectiveness, CorroLogic® 
will remain a logical choice for protecting ASTs from soil-side 
corrosion.
For more information on Cortec’s innovative CorroLogic® 
systems, please visit: cortecvci.com/Publications/Bro-
chures/ CorroLogic.pdf

4119 White Bear Parkway
St. Paul, MN  55110 

Tel: +1 651-429-1100
Fax: +1 651-429-1122
Email: productinfo@cortecvci.com 
Web site: cortecvci.com
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Besides manual dipping and float and 
tape there are the two widely distributed 
modern day methods for automated tank 

gauging. 
These methods offer precision values of 

0.5mm and lower: Servo technology and radar 
technology. Both technologies have been on the 
market for well over 20 years and are proven in 
many applications; so in essence, both technol-
ogies meet the stringent requirements for high 
accuracy level measurement. 

How do these different technologies work 
and what are the resulting advantages of each 
of these methods? Why is high accuracy so 
important and how can operators use high 
quality data to optimise their operations?

Consider an operator with ten oil tanks, each 
filled and drained once a week. If the level 
instruments have ±3 mm accuracy according to 
the operator’s technical specifications, and each 
tank holds two million gallons, the uncertainty in 
the measurement is approximately 554 gallons 
per week. 

At $50/bbl, that represents an error of 
$660. In one year of operation, that equates to 
$34,320 per year. Scaled up across ten tanks, 
the error could potentially represent $343,200 
per year in unnecessary losses due to less accu-
rate inventory measurement. Compare that loss 
to level instruments with 0.5 mm accuracy. The 
possible error is only 93.25 gallons per week, for 
a total cost of $57,700 per year. Installing better 
level instruments could save $285,500 per year 
in reporting unnecessary losses due to more 
accurate inventory measurement. 

In many applications, higher accuracy meas-
urements are required to protect the customer 
from over-billing and the supplier from under-
billing. Common products requiring this level of 
accuracy are typically oils, fuels, edible oils and 
alcohols. In the oil and gas industry, this requires 
a system called automatic tank gauging (ATG), 
as defined by the American Petroleum Institute 
(API) standards.

For the same reason, groups around the 
globe either make recommendations or dictate 
the equipment accuracies needed when using 
level-based (static) inventory accounting for 
custody transfer, trading products or tax payment 

evaluation. Some of these groups, standards 
and guidelines are NMi, PTB, OIML R85 and API 
3.1B. In general, these groups require a level 
instrument with better than 1 mm level accuracy. 

CUSTODY TRANSFER LEVEL 
MEASURING DEVICES

SERVO

The system is based on the principle of gauging 
displacement. A small displacer is accurately 
positioned in a liquid medium using a stepping 
motor. The displacer is then suspended on a 
measuring wire which is wound onto a finely 
grooved wire drum. Modern servos count the 
rotations of the wire drum to calculate the trav-
eling distance of the wire and obtain the liquid 
level change.

The drum is driven via coupling magnets that 
are completely separated by the drum housing. 
Outer magnets are connected to the wire drum, 
with inner magnets connected to the drive 
motor. As the inner magnets turn, their mag-
netic attraction causes the outer magnets to 
turn as well, causing the entire drum assembly 
to turn. The weight of the displacer on the wire 
creates torque on the outer magnets gener-
ating change of magnetic flux. These changes 
generated in the drum assembly are detected 
by a unique electromagnetic transducer on 
the inner magnets. The transducer transmits 
the weigh signal to a CPU using a non-contact 

principle. The drive motor is actuated to keep 
the weigh signal constant at set value defined 
by the operating command.

When the displacer is lowered and touches 
a liquid, the weight of the displacer is reduced 
by liquid buoyancy forces, which is measured 
by a temperature-compensated magnetic 
transducer. As a result, the torque in the mag-
netic coupling changes, and this is measured 
by hall sensors. A signal indicating the weight 
of the displacer is sent to the motor control 
circuit. As the liquid levels rise and fall, the dis-
placer position is adjusted by the drive motor. 
The rotation of the wire drum is continuously 
evaluated to determine the level value using a 
magnetic rotary encoder. In addition, by using 
the buoyancy variation within the liquid, the 
servo gauge can also determine the different 
interface levels. This information is important 
as, for instance, the water content within a 
tank can be subtracted from the liquid volume 
to leave only the real product volume. The 
density of the product can also be measured 
by the buoyancy variation, hence the product 
quality can be monitored and even density pro-
files along the tank height can be established. 
Also the distance to the tank bottom can be 
measured, which gives an indication if the 
gauge reference height changed in time. All in 
all, the servo gauge is more than a simple level 
gauge and provides critical information for 
correct product volume calculation and product 
quality information.

Advantages of pulse radar and FMCW radar

ACHIEVING ACCURATE   
STORAGE OPERATIONS 
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RADAR

RADAR MEASURING DEVICES 
This type of contactless technology works with 
radar pulses or with FMCW (frequency-modu-
lated continuous-wave) technology. Modern-day 
radar measuring devices typically work with 
three frequency ranges: 6 GHz (C band), 26 
GHz (K band) and 80 GHz (W band). Generally 
speaking, the higher the frequency, the smaller 
the wavelength and the smaller the emitting 
angle with the same sized antenna. Each of 
these frequency ranges has different effects on 
the measurement. 

PULSED RADAR 
With pulsed radar, high-frequency electromag-
netic radar pulses are emitted by an antenna 
and reflected by the surface of the fill medium 
owing to the difference in dielectric constant 
between the medium and the air. The higher 
the medium’s dielectric constant, the greater 
the change in impedance and the stronger the 
reflection. The maximum measuring range is 
determined by the size of the antenna, the 
product’s dielectric constant and the surface of 
the medium. The length of time that the device 
measures and interprets between transmission 
of a pulse and receipt of its reflection provides 
a direct indication of the distance between the 
antenna and the surface of the medium. 

FMCW RADAR 
FMCW radar, by contrast, works with a 
continuous, frequency-modulated electro-
magnetic wave that is emitted by an antenna 
and reflected by the surface of the medium. 
Once again, the higher the medium’s dielectric 
constant, the greater the change in impedance 
and the stronger the reflection. The maximum 
measuring range is determined by the size of 
the antenna, the product’s dielectric constant 
and the surface of the medium. The frequency 
spacing Δf is measured to calculate the transit 
time and distance.

ADVANTAGES OF TYPICAL RADAR 
FREQUENCIES

6GHZ RADAR MEASURING DEVICES 
Water reflects microwaves very strongly. This 
means that condensate and vapour can have a 
significant effect on measurements taken using 
radar. At high frequencies, this can even cause 

the radar signal to be drowned out by the ‘noise 
level’ of the water droplets, thus preventing a 
precise fill level from being displayed. Thanks to 
its long wavelength, 6GHz technology is fairly 
resistant to these problems and is therefore 
the first choice for these types of applications. 
Its wide emitting angle makes this frequency 
perfect for applications with agitators or strong 
turbulence, as it basically calculates the average 
of the surface in the tank rather than just meas-
uring a tiny spot. When used in combination 
with a special surge pipe antenna, 6GHz is also 
the best frequency for surge pipe applications.

26GHZ RADAR MEASURING DEVICES 
26GHz radar measuring devices are true 
all-rounders. They are used in a variety of 
applications in various different industries and 
have been for a long time. There are 26GHz 
devices for simple water and wastewater 
applications or other utilities, as well as devices 
for demanding applications in process tanks. 
The emitting angle of 26GHz may be smaller 
than that of 6GHz, but it is still wide enough to 
tackle turbulent media surfaces. Furthermore, 
any components built into process tanks, such 
as heating coils or an agitator, affect the meas-
urements less. This technology is generally the 
most reliable choice for typical process tanks. 
26GHz copes well both with condensation and 
foam – and even with turbulence.

80GHZ RADAR MEASURING DEVICES 
80GHz technology offers a multitude of advan-
tages: Devices for custody transfer can measure 
down to ±0.5 mm. With its narrow emitting 
angle, any components built into the tank wall 
do not affect the measurement. This makes the 
engineering and installation process significantly 
easier and more cost-effective. Installation is no 
problem even with very long nozzles – indeed 
measurements can be taken through a ball 
valve if needed. Thanks to the design of the 
antenna, build-up and condensate do not affect 
the reliability of measurements either. 80GHz 
technology allows very small antennas.

INVENTORY MANAGEMENT  
SOLUTIONS

PROVIDING ACCESS TO THE MEASUREMENTS FROM THE FIELD
No matter which type of gauge is used to 
measure the level, the measured values have 
to be communicated to the software where the 

inventories can be monitored and managed. 
How does the data flow from the measurement 
point to the control room where it is displayed as 
information to the operators? In most cases, the 
gauges provide the information via common inter-
faces like analog outputs or via digital protocols 
like HART, Modbus, Profibus and many more. 
These communication methods have to be con-
verted in order to fit to the IT infrastructure. These 
gateways provide the field data for the control 
room usually via ethernet. Based on this data, 
different inventory software has to perform basic 
or highly complex calculations to convert, e.g., 
level to volume or mass. Other influencing param-
eters are tank dimensions, product temperature, 
ambient air temperature, tank type and many 
more. High accuracy data can only be calculated 
by taking all of these factors into consideration.

VISUALISATION OF THE DATA AT ANY PLACE AND TIME
When considering the term ‘software’, people 
think about programs running on PCs. But is this 
really true? It is true that a classical software is 
installed on a server with high calculation capa-
bilities and performance. The user accesses the 
information via a dedicated interface. However, 
it is also true that embedded software can run 
directly on the gateway, reducing installation 
costs and commissioning time, and rendering 
the maintenance of additional servers obsolete. 
The data of the embedded software can be pro-
vided for example via webserver technologies 
and is visualised on any web-browser-capable 
device like smartphones, tablets, PCs and state-
of-the-art TVs. No matter if the data is managed 
by a classical software or an embedded one, it is 
important to ensure a flexible and easy access to 
the data for each person in the company, which 
needs the information to make his or her deci-
sion. Therefore, the intranet or even the internet 
via VPN provides almost unlimited possibilities 
today to use the measured or calculated infor-
mation efficiently at each plant. Furthermore, as 
the data is now available in electronic form, it is 
obvious that the reconciliation between inven-
tory management systems and ERP systems is 
not rocket science anymore.

COOPERATE WITH SUPPLIERS AND CUSTOMERS 
Going even further, operators can improve 
their supply chain management by giving 
suppliers access to inventories and enabling 
them to resupply raw materials proactively. By 
outsourcing these tasks, operators can focus 
on their core businesses and concentrate more 
efficiently on customers’ needs using the 
available resources.

Operators should also consider providing fur-
ther added value and service to their customers 
by getting access to their inventories. Monitoring 
of their inventories enables operators to forecast 
their consumption in real time and this helps to 
plan resources in order to have them available as 
soon as the next order is placed.

FOR MORE INFORMATION
www.endress.com/ims 

Tank gauging instrumentation with radar 
and servo technology
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In recent times, terrorist attacks and acts of 
sabotage against oil and gas facilities have 
repeatedly occurred. 
Strikes on pipelines, tank vessels, refineries, 

oil fields and tank storage facilities have sadly 
become more and more common. 

Furthermore, the effectiveness and intensity 
of this threat has increased over recent years. 
The reason for this is that critical energy infra-
structure is inexorably linked to the political and 
economic stability of the main oil and gas pro-
ducing regions around the world. A successful 
attack can easily lead to political and economic 
destabilisation.

In the past, attacks have been limited to 
those targeted at tank storage facilities and 
refineries in distant countries and remote areas, 
but not in western, industrialised nations. 

This threat situation has changed dramatically 
over recent years. Critical infrastructure facilities 
are now declared targets – even in Europe and 
the US. Due to new terrorist strategies and 
increasingly advanced technical aids, the kind of 
protection for tank storage facilities needs to be 
adapted as soon as possible and on a perma-
nent basis. 

It is proven that terror groups choose their 
targets based on whether or not they assess 
them to be a ‘soft target’ without significant 
protection measures in place. Therefore, the 
aim must be to establish efficient protection 
procedures and physical installations which 
respond to the new dimensions of terrorist 
activity.    

THREATS CHANGES 
Several oil production and storage facilities, 
as well as maintenance staff on site, were 
attacked in Africa and the Middle East over 
recent years, for example in Syria, Nigeria, 
Libya, Iraq, Kuwait and Saudi Arabia. 

One of the biggest incidents took place in 
mid-January 2013. The terror group Mokhtar 
Belmokhtar held foreign workers as hostages 
at a gas site near Amenas/Algeria. This incident 
ended tragically: 39 hostages were killed by 
terrorists. Some years later the Islamic State 
(IS) captured numerous oil fields in Iraq and 

Syria. The value of the hijacked plants to IS was 
estimated to be in the region $1.5 million per 
day from the sale of oil on the black market to 
customers in Syria and Turkey.

It can be expected that known terror groups 
have now developed the ability and logistical 
support to attack one or more sites simultane-
ously. In comparison to previous attacks, it can 
be presumed that modern terror groups now 
have greater knowledge of military tactics, are 
well informed about countermeasures and use 
heavy weapons and modern explosive devices 
in their attacks. Like security forces, modern 
terror groups analyse new developments in the 
security industry, evaluate the success of pre-
vious attacks and share their knowledge about 
the dos and don’ts for future terrorist attacks. 

All these circumstances makes these groups 
much more dangerous and effective than 
organisations before 9/11. A further threat 
dimension comes from the risk of employees 
working on sites who may sympathise with 
terrorist groups. Such ‘sleepers’ are very hard 
to identify. They can provide attackers with 
sensitive information about security procedures 
or assist them practically with the manipulation 
of surveillance equipment for example. 

Furthermore, terrorists today have a bigger 
choice of technologies that they can incorporate 

into their tactics and alter the nature of their 
attacks. One example of this changing threat 
is the use of drones, which have become very 
popular. It is very easy to buy drones with a 
carrying capacity of nearly 10 kilograms. This 
amount of high explosives, transported into a 
tank storage or other high-risk installation could 
easily lead to a big disaster. Nowadays, the 
weaponisation of drones is ‘business as usual’ 
in Syria and Iraq. 

All these developments require completely 
new kinds of preparation and special tech-
nical countermeasures for all types of critical 
infrastructure, but in particular for the storage 
sector. The tank storage sector requires very 
close monitoring of developments at home 
and abroad in regards to terror attacks against 
storage sites. This monitoring will help to pre-
vent possible attacks and improve the response 
of security teams in the event of a successful 
attack.

Each attack on critical infrastructure sites 
must be analysed to understand: 
• The background of the attack and number of 

attackers
• Their transport to the site and their means of 

entry
• The kind of weapons (guns and/or bombs, 

vehicle borne improvised explosive devices 
etc.)

• The tactics used on the site (shooting, 
bombing, hostage taking etc.)

The following example took place in Abqaiq 
(Saudi Arabia) on February 24, 2006. Four 
members of the terror organisation Al-Qaeda 
used two vehicle borne improvised explosive 
devices (VBIED) to penetrate the first security 
ring at the refinery. They used fake uniforms 
and trucks with official oil company logos. For 
several reasons the terrorists could not pene-
trate the second security ring.

Instead they were involved in a gun battle 
with security forces. Two attackers were killed 
and two wounded whilst the refinery itself 
remained undamaged without any interruption 
of its operation. In this context, the use of fake 
uniforms and trucks is just as interesting as 
the fact that a second security ring with armed 

The maxim must be: 
If nothing is sure, 

everything is possible 
and preparations must 

be as intensive as 
possible

HOW TO PREPARE THE STORAGE  
SECTOR FOR TERRORIST ATTACKS 
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guards was in place. If such an attack had 
happened in Europe, where armed guards are 
not common, the same tactics could have led 
to drastically different outcomes. 

STEP-BY- STEP SECURITY  
DEVELOPMENT 
The security planning for terror threats, as well 
as damage mitigation activities, is extremely 
complex and requires intensive preparation and 
rigorous implementation. It is absolutely neces-
sary that top management gives their support 
to this matter and that all other employees are 
open minded in regards to terror risks. 

To establish and improve the security at tank 
storage sites, some key points are essential:
1.  The implementation of a corporate security 

culture must become an essential part of 
the company’s corporate identity 

2.  An intensive risk assessment must take 
place to identify threats and to develop 
countermeasures

3.  Well proven technical and operational 
countermeasures must be considered to 
minimise the probability of terror attacks.

4.  There must be special training for manage-
ment/executives and staff in regards to how 
to react to, and manage, terror attacks in 
progress

5.  Regular exercises should be initiated which 
include the evaluation and instillation of 
countermeasures where necessary to 
ensure security stays one step ahead of 
potential attackers.

The maxim must be: If nothing is sure, 
everything is possible. For that reason the 
preparations must be as intensive as possible.

Effective security requires staff with a deep 
understanding and the willingness to follow 

the security rules without any exception. It 
begins with a higher situational awareness and 
a readiness to question abnormalities. Short 
and transparent communication methods 
and procedures are therefore very important. 
Each abnormality must be examined as soon 
as possible. There are no false alarms, and all 
possible threats should be checked and cleared 
accordingly. 

Employees should not be afraid to report 
abnormal occurrences when they have 
observed something which does not look as 
it should. Guards must manage each incident 
without a loss of situational awareness – even 
if an alarm seems to be daily routine.

Executives and top management should 
also be trained in personal security procedures. 
Furthermore they should be involved in crisis 
exercises at every stage. All this leads to a 
better understanding about security measures 
and their necessity. The aim must be to estab-
lish a thorough security routine.

The first and fundamental step in practical 
security is to examine weaknesses against 
defined security standards. This means 
checking installations, for example perimeter 
protection and CCTV, as well as associated 
security procedures. After all, the best perim-
eter protection is worthless if checkpoints and 
gate controls are run poorly. 

SUMMARY
It is obviously not possible to ensure full 
protection at all times for tank storage facilities 
and attached installations such as pipelines. 
Therefore the aim must be to reduce the risk 
of an attack as much as possible, to minimise 
the potential impact on operations, optimise 
the response to emergencies and maintain the 

ability to recover as fast as possible. 
The most efficient prevention against terror 

attacks is the so-called ‘target hardening’. 
This means that all countermeasures – when 
viewed together – imply to potential attackers 
a low probability of success. In many cases 
attackers will then choose a different target 
which is easier to hit.  

To reach ‘hard target’ status, tank storage 
sites must be well protected with modern 
and reliable technologies (e.g. CCTV), barriers 
against VBIED as well as a thoroughly trained 
security team and employees who understand 
the basic rules of security procedures. 

Both equipment and training will now be 
offered by Falck Fire Services GE to comple-
ment its existing services in firefighting and fire 
fighter training across several industrial sectors.

   Falck’s team of advisors consists of former 
members of the German Army’s Special 
Forces. In addition, the team includes former 
police officers of Special Weapons and Tactics 
(SWAT) Units as well as civilian experts. In 
particular, the team members have extensive 
expertise in the field of ‘paralysis and destruc-
tion’ of infrastructure facilities because of 
their special military training. Falck uses this 
knowledge for their clients in order to carry out 
targeted weakness analysis and to develop 
efficient protective measures.

FOR MORE INFORMATION
This article was written by Christoph Lippay, 
head of communications. Product information 
by Sven Horstmann, business development 
manager. www.falck.com/de/fireservices. 

TECHNICAL FEATURE  l   TERMINAL SECURITY 
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Serving approximately 65% of the Greek oil products wholesale 
market, Hellenic Petroleum sought to enhance its Aspropyrgos 
refinery with an upgrade of its firefighting monitors. 

Hellenic Petroleum’s core activity is refining, with the Aspropyrgos 
refinery being one of the group’s largest facilities and it is one of the 
company’s three domestic and coastal facilities. Since its creation in 
1958, the refinery has undergone a series of notable upgrades, making 
the Aspropyrgos facility one of Europe’s most progressive and up-to-
date refineries producing petroleum products in line with Europe’s high 
standards. 

In the last five years, the refinery was able to achieve 99.3% oper-
ational availability and as such attained outstanding performance. In 
addition, the exceptional performance ensured a significantly low number 
of main units’ downtime. The performance enhancement initiatives 
employed at the refinery delivered increased efficiency and economic 
benefits for Hellenic Petroleum and set the scene for the successful 
connection of the refinery with the natural gas network.

One of the more recent upgrades included the revamping of the water/
foam firefighting monitors installed at the Aspropyrgos pier. Firefighting 
monitors are often positioned at strategic locations within the terminal/
refinery because they can deliver large amounts of water and or foam to 
remote targets. The monitors are ideal for highly demanding installations 
such as jetties, harbours, refineries, chemical and offshore installations 
and they are suitable for sea water and water/foam solution. 

The project involved the supply of three high flow 6” electrically oper-
ated water/foam firefighting monitors, operated by two local consoles 

plus a wireless controller.
The monitors have been 

installed on either 26m high or 
10m high structural platforms on 
the piers handling LPG and crude 
products as part of upgrade of the 
existing firefighting system.

Hellenic Petroleum procured the 
firefighting monitors from SA Fire 
Protection, which delivered the 
electric monitors with emergency 
hand wheels and electric jet/ fog 
nozzles, a power supply unit, con-
trol stations, wireless console, JB, 
wireless receivers as well as the 
relevant supporting engineering. 

The monitors were designed to 
be able to be controlled through 
their own control panels or using a 
wireless console. 

Due to the highly explosive 
nature of the liquids and gases 

present at the Aspropyrgos 
refinery, the remote-control 
panels supplied were suitable for 
hazardous area zone 2 group II B 
T3, with the junction box being 
suitable for hazardous area zone 1. 

The remote-control panels were 
designed to give the operator full 
control of various functions on the 
firefighting monitors, which can 
be controlled by any local control 
panel as well as from the wireless 
console.

 With increased safety taking 
precedence, the portable control 
unit was designed to give Hellenic 
Petroleum operators the ability to 
control all the firefighting monitors 
from the single unit. 

The firefighting operator can 
control any of the monitors supplied with an easy to use selector switch. 
In keeping with the modern facility, the wireless consoles can automati-
cally connect to the nearest receiver. To further increase the capability of 
the firefighting operators using the wireless controls, the wireless console 
was designed to be able to also control the water/foam valve, allowing 
the operator to select their preferred extinguishing agent. 

FOR MORE INFORMATION 
This article was written by Sharé Mason, business development manager 
at SA Fire Protection, export@sasrl.it , www.sasrl.it 

A MODERN APPROACH   
TO FIREFIGHTING 

Electric monitor 
with emergency 
hand wheels

Electric monitor - Niagara series

Ariel view of the Aspropyrgos refinery, Greece
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Investment analysis 
for oil terminals 
Channoil Consulting’s Charles Daly 
provides an overview of some of the key 
factors investors look for when consid-
ering a terminal transaction

The logistics of the oil industry 
depend, to a material extent, on the location and capacity of oil 
terminals.

These can be sea-fed by oil tankers or inland and fed by block train, 
road tanker or pipeline. No matter where they are located they have a 
value in the supply chain. These installations therefore have an intrinsic 
value both to the current owner and to potential entrants into the supply 
chain, either as traders or marketers. Nowadays we have seen this 
interest extend to investment funds and pension funds.

In this process the financial advisors and the technical and commercial 
advisors will be involved in establishing a fair value for the target.

LOCATION
Most people will have heard the expression ‘location, location, location’ as 
applied to the purchase of residential property. This applies equally, if not 
more so, for oil terminals. In supply chain logistics for other businesses you 
will note that location of distribution warehouses is critical to the overall 
profitability of the whole concern. In oil logistics a terminal may not be as 
easily sited strategically, primarily due to environmental concerns and the 
desire to keep oil installations away from centres of high population density.

SIZE
The size of the terminal is critical to the valuation.  If the terminal is for local 
market distribution, where there is usually no spare capacity to allow for 
growth, an evaluation of the potential for acquiring additional land must be 
made. A terminal that is only used for supplying a given market has limited 
flexibility and therefore can only be evaluated in the context of the local 
market. The durability of that demand therefore governs the value.

For an independently operated international warehouse, the size 
becomes more of an issue. Today cargo sizes have become bigger 
and bulk building and bulk breaking are an important function of an oil 
terminal. Given this, in order to satisfy the demand of more than one 
customer, such a terminal will need to be of a minimum size. Current 
sizing of terminals is from about 350,000 m3 to 1,200,000 m3.  This size 
of terminal needs enormous tracts of land and waterfront. To give you an 
example, a terminal of about 350,000 m3 will need a minimum land area 
of 10-15 hectare (25-38 acres), and at least three or four jetties.

JETTY
A coastal terminal will require jetty capacity based on the estimated utili-
sation. If it is to be a local market depot, then there will be only a one-way 
traffic in by sea and out by rail or road tanker or even pipeline. There is an 
exception for terminals that supply their markets further inland by river 
barges, since these will require barge berths to operate.

If the terminal is large, such as at a refinery or an independent interna-
tional warehouse, then there will be a number of jetties of different sizes 
for the various services.  

The jetties are the aortas of the terminal and any restriction here would 
diminish the value considerably.

MARKET
The size of the current and forecast market is one of the most critical 
pieces of information required to assess the value of an oil terminal.   

AGE 
The age of the terminal will naturally have an impact on the value. Age 
will be reflected in the amount of pollution in the land due to spillage and 
leakage in the past. The other aspect of age will be the corrosion to the 
tank and pipeline walls. Petroleum products tend to have relatively high 
acidity content; older terminals tend to suffer correspondingly higher 
levels of corrosion due to higher sulphur contents in the past. Ultrasound 
testing measures the thickness of the tank and pipe walls and will there-
fore give a fairly accurate estimate of the useful life of the terminal.

HEALTH & SAFETY
Following on from the age of the terminal, the safety equipment in 
place would probably need upgrading in the case of an old terminal. All 
terminals must meet the appropriate legislation in the territory they are 
located in. Although regulations may be less onerous in certain countries, 
it usually behoves the terminal owner to meet the most stringent regula-
tions existing in the international oil industry, as any lesser standard will 
make them unacceptable to the major users, thus giving limited flexibility 
for resale and use.

ENVIRONMENTAL ISSUES
As stated before, oil terminals are usually sited as far away from resi-
dential areas as is possible.  There are two reasons for this, one is the 
obvious one of fire hazard and the other is noxious smells.  Oil terminals 
are usually subject to an operating licence and this licence must be 
renewed periodically. 

Daly will be talking more about what investors looks for in a terminal on 
the second morning of the conference.

S P E A K E R  
I N T E R V I E W S

INSIGHTS FROM A SELECTION OF TANK STORAGE GERMANY’S INDUSTRY EXPERTS
Interviews with some of the speakers at this year’s conference at the Hamburg Messe, Germany, on November 29 and 30
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Practical consequences 
of the EU Seveso rules 
in Germany 

Bettina Enderle, partner at Enderle 
Environmental Law, outlines the practical 
consequences of the new EU Seveso rules 
for operators in Germany

Operators of so-called ‘Seveso establishments’ are flabbergasted 
with new duties under the German implementation of the EU 
Seveso III rules on the control and prevention of major-accident 

hazards involving dangerous substances. 
These obligations do not only apply in case of changes to existing 

installations, but also to their continued and unmodified operation. As the 
German authorities have started to enforce Seveso compliance, operators 
should check their obligations and be prepared. 

WHAT ARE THE SEVESO RULES? 
The EU Seveso legislation addresses major-accident hazards involving 
dangerous substances, following the disastrous chemical accident in a 
factory in the Italian town of Seveso in 1976, where a densely populated 
area of 6 square kilometres was contaminated with dioxine. Also, natural 
sources of hazards like earthquakes or floods can trigger dangerous envi-
ronmental impacts in industrial plants. Since the use of large amounts of 
dangerous chemicals is unavoidable in some industry sectors, the accept-
ance of such operations requires effective protection of humans and 
the environment against potential hazards. The Seveso rules, therefore, 
apply to installations in which certain dangerous substances exceeding 

set thresholds are used or stored. They require that the risks associated 
with such hazardous substances are minimised, preventive measures 
are taken and appropriate preparedness and response are in place should 
major accidents nevertheless happen. The EU Seveso-Directive I* was 
later amended in light of the lessons learned from later accidents such as 
Bhopal, Toulouse and Enschede. 

WHY ARE THE SEVESO RULES IMPORTANT FOR OPERATORS IN THE EU OR GERMANY? 
The EU counts more than 12,000 industrial establishments where 
dangerous substances are used or stored in large quantities, mainly in 
the chemical and petrochemical industry, as well as in fuel wholesale and 
storage (including LPG and LNG) sectors. Germany being very densely 
populated has, at the same time, the highest number of Seveso establish-
ments in the EU (3,264 in 2015) followed by France, Italy and the UK.

WHY WAS THE SEVESO III DIRECTIVE** ADOPTED?
The EU Seveso I and II Directives marked a quantum leap in increasing 
the level of protection against hazardous accidents and their conse-
quences throughout Europe. Yet, a review of the effects of the legislation 
revealed that the overall rate of major accidents had remained stable. 
In response to this the EU legislator introduced further obligations for 
operators of Seveso establishments in order to strengthen the level of 
protection and prevention of major accidents. Among the most important 
provisions are notification, information and permit requirements and, as 
in all current EU environmental regulations, comprehensive provisions on 
public consultation and participation in decision-making. 

WHAT IS IMPORTANT ABOUT THE GERMAN IMPLEMENTATION?
The German implementation happened late, almost two years after 
the implementation deadline set by the EU Seveso III Directive and 
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under the EU Commission’s threat to initiate infringement procedures 
against Germany. It introduced – quite unnoticed by the operators – new 
permit, notification and information requirements spread in the German 
Emissions Control Act (Bundesimmissionsschutzgesetz, BImSchG) and 
the Seveso Ordinance (Störfallverordnung, 12. BImSchV). First of all, the 
categories and list of named dangerous substances in the annex were 
reclassified according to the new EU nomenclature for chemical sub-
stances and mixtures (CLP-Regulation***). Further, new definitions were 
introduced such as the appropriate safety distance or the neighbouring 
establishments as well as new procedures for notification or permitting 
of relevant changes. Also, provisions on information of the public and 
authority supervision of Seveso establishments were included.

WHERE DO THE NOTIFICATION AND PERMIT REQUIREMENTS APPLY?  
Most importantly, for new Seveso establishments, which may not even 
need a permit under the German emissions control regulations, a specific 
Seveso-permit or -notification may now be required. They apply in case of 
the erection and operation of a new establishment or in case of modifica-
tions to an existing establishment which could have significant conse-
quences for major-accident hazards. Also, new developments around 
establishments, where the siting may increase the risk or consequences 
of a major accident, can trigger such duty. In all cases the authority must 
verify whether the changes lead to a first undercut of the appropriate 
safety distance. If this is the case, a permit procedure with public consul-
tation and participation is required. 

COULD YOU EXPLAIN THE CONCEPTS OF APPROPRIATE SAFETY DISTANCE AND NEIGH-
BOURING ESTABLISHMENTS? 
The safety distance is determined in view of the following parameters: 
Substances involved, accident-scenarios, typical spread or diffusion of the 
substances in an accident and potentially affected neighbouring establish-
ments. Relevant neighbouring establishments are on one hand sensitive 
uses such as residential areas, schools, hospitals or refugee homes 
and on the other hand prone to increase the risk or the consequences 
of a major accident. By now only some administrative guidelines on 
the determination of safety distances exist, but still no binding regula-
tion. Operators will, in their own interest to save time and expenditure, 
commission an expert to determine the safety distance which is then 
submitted to the authority. Obviously, the appropriate safety distance is a 
flexible concept that has to be adjusted to every individual case. By taking 
additional preventive measures the operator may shorten the spread and, 
thus, the required safety distance to sensitive neighbouring uses.

WHAT APPLIES TO EXISTING ESTABLISHMENTS? 
Operators of establishments generally covered by the Seveso rules, 
but not affected by the legal changes had to submit a notification with 
detailed information by 14 July 2017 to the authority. 

The new Seveso regulations pose a substantial additional burden on 
the affected industry, new permit and notification procedures require 
diligent preparation and involve costs and time. At least the authorities 
appear to be conscious of the interests involved on both side when 
applying the new requirements.

REFERENCES
*Directive 82/501/EEC of 24 June 1982 on the major-accident hazards of 
certain industrial activities, http://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:31982L0501&from=EN. 
**Directive 2012/18/EU of 4 July 2012 on the control of major-accident 
hazards involving dangerous substances,  http://eur-lex.europa.eu/
legal-content/EN/TXT/PDF/?uri=CELEX:32012L0018&from=EN.
***Regulation 1272/2008/EU of 16 December 2008 on the Classification, 
Labelling and Packaging of substances and mixtures, http://eur-lex.europa.
eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008R1272&from=EN. 

Enderle will be talking more about the consequences of the Seveso III 
Directive on German operators in the afternoon of the first day of the 
conference. 
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     Customized  
tank mixing systems  
     for storage tanks
• no maintenance in the tank
• complete mixing of tank content
• low investment costs 
• low energy input 
• no unmixed dead zones 
• wear-resistant operation 
• no sealing problems 
• optimisation with (CFD) 
 Computational  
 Fluid  
 Dynamics  
 

+49 511 2129-221   ·   st@koerting.de 

www.koerting.de
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New storage 
challenges for 
Baltics operators 
Significantly altered trade flows as a 
result of investments by Russia into 
its port infrastructure and logistics 
sector has elevated the level of 
storage competition in the Baltics region. 

In recent years, liquid cargo flows in the Eastern Baltic region 
have undergone significant change. These investments into 
Russia’s infrastructure have increased the ability of Russian 

Baltic ports to attract and handle more Russian origin cargo. 
As a result, large cargo flows historically transhipped with 

the ports of the Baltic states are instead being diverted to Baltic 
Russian ports, thus putting a strain on the Baltics states’ logistics 
sector. 

In an interview with Tank Storage Magazine, Lars Pantzlaff, 
general manager at Ventspils Nafta Terminals, says that the polit-
ical tensions between Russia and the rest of the western wold 
following the annexation of Crimea have further compounded the 
issue. 

‘With Russian cargo flows, which historically represent the 
major share for the terminals in the Baltics states, significantly 
declining, competition for cargo flows is building with increasingly 
available tank capacity,’ he explains.

However, there is still opportunity for the storage sector to 
remain competitive, predominantly due to light end products 
demand. 

‘While gasoil flows are under severe pressure with forecasts to 
decline further, the emphasis is on petrol and its components that 
can see preferential handling in terminals in the Baltic states. 

‘With Russia falling short as being the major source for future 
cargo flows, the output of the two refineries in Belarus has also 
become a major focal point,’ he says.

‘Additionally, trading companies operating in the entire Baltic 
region consider hubs to consolidate their trade flows, even if 
loading ports are different.’

The largest storage players in the Baltic states are Ventspils 
Nafta Terminals, part of VTTI, the private company Ventbunkers, 
state-owned Klaipedas Nafta, Krovinių Terminalas, part of Achema 
group, Vopak and Alexela terminals. These terminals handle middle 
distillates, petrol and its components and fuel oil. The terminals are 
facing growing competition from storage operators in the Russian 
ports of Ust-Luga, Primorsk and St Petersburg, which have 
increased their capacities in recent years. 

The focus is now on terminals in the Baltic region being as flex-
ible and diverse as possible to provide added value to customers, 
according to Pantzlaff. 

‘While the pressure on cost for tank storage will be mounting in 
the current trading environment, the flexibility and diversity of ter-
minal services is becoming ever more critical to provide distinction 
and value to customers,’ he adds.

‘The internal efficiency of terminal operations relating to its 
infrastructure, its availability, processes, organisation and having 
the right people to master change is going to be crucial.’

Pantzlaff will be providing a comprehensive overview of  
the storage market in the Baltics on the first morning of the 
conference.

FIREPROOF
Electric actuators for industrial valves 
in areas subject to fire hazards 

 ■ Fully operational at temperatures up to 
1,100 °C for minimum 30 minutes 

In the event of a fire, the prime objective 
is to save life first, followed by minimising 
material damage.
Fire-proof AUMA actuators function 
perfectly at the fire source and help to 
minimise fire damage.

Discover our solutions for 
the oil and gas industry
www.auma.com
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Tank Storage Germany returns for the fourth year to Hamburg, providing a central meeting point for the 
German and Northern European bulk liquid storage sector to discuss market trends and developments as 
well as explore the latest industry innovations and services. The two day show on November 29 and 30 is 
supported by a conference delving into the specific dynamics of storage in the country. We take a look at 
some of the services and products on display during the show…

Blohm+Voss
Blomsma Signs & Safety

Concrete Canvas
Corrocont

Eddyfi Technologies
Elaflex
Elsont

Falck Fire Services
Fristam Industry

Gpi Tanks & Process 
Equipment

Hafen- und Industrietechnik 

Inmatec

Kaefer Industry Germany
Krohne
KTW Umweltschutztechnik

M+F Technologies

R-taso
Rosen

Scherzer
ST – Cleaning
Swagelok

Techflow Marine
Timm Elektronik
Total Safety

Vogelsang

Zwick

PIONEERS IN 
EXCELLENCE
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Blohm+Voss has been providing 
comprehensive services in the field 
of tank construction and industrial 
services for over 80 years. Its 
services range from engineering 
to project planning up to the final 
assembly, corrosion protection 
and the insulation of tanks for the 
storage of liquids and other sub-
stances. Its broad portfolio includes 
floating or fixed roof tanks, with and without a collecting shell, with single or 
double bottoms, production of WHG-compliant collecting areas, vapour holders 
and piping construction. 
It has a well-trained team and with its experienced workforce, it aims to fulfil 
every project within the contractually agreed criteria. With the application of inno-
vative technologies, Blohm+Voss ensures customer satisfaction. Blohm+Voss is 
certified and meets the requirements of international standards. 

Award winning Concrete Canvas and CC Hydro are 
part of a revolutionary class of construction mate-
rials called Geosynthetic Cementitious Composite 
Mats (GCCMs). They are flexible, concrete 
impregnated fabrics that harden on hydration to 
form a thin, durable, water proof and fire resistant 
concrete layer. Essentially, it’s concrete on a roll. 
Concrete Canvas GCCM (CC) and CC Hydro can be 
used to line bunds, drainage channels and slopes to 
prevent erosion, weed growth and animal damage. 
It can be installed at rates of up to 800m² a day and 
in inclement weather, reducing contractor burden 
and program disruption. CC is hydrocarbon resistant 
to BS14414, passing a 56 day immersion test at 
50oC. In addition, CC creates no rebound so can 
be installed around sensitive infrastructure, with 
the man portable batched rolls allowing concrete 
installation in difficult to access areas without the 
use of plant.

Safety is the foundation of the 
success of any tank storage 
company. There is growing 
demand for storage capacity, 
along with the challenge of not 
dropping the ball in terms of 
safety as a result of that growth. 
Blomsma Signs & Safety is 
a dedicated specialist in safety 
signage, safety drawings, archi-
tectural signage, pipe marking 
and process identification. Its 
strength lies in implementing 
signage as complete turn-key 
projects through detailed 
engineering, the use of durable 
materials, skilled mechanics and 
its well-known expertise and knowledge of current law and legislations. It has 
more than 28 years of experience to lift the visual aspect of safety on any type of 
location.

Corrocont is a major manufacturer and supplier of 
CP equipment and materials and it also supplies 
LFET scanners, equipment for non-destructive 
testing developed and manufactured in house.
The company operates in all types of corrosion 
related works; however, the main field of its opera-
tion is the diagnostic testing and cathodic protection 
of metal structures and pipelines in the oil and gas 
industries.
During the exhibition it will be showcasing the 
Corrocont map – a visual display (graphic) software 
for objects and coating defects located during a 
CIPS/DCVG survey. Based on the GPS measurement 
data it is possible to identify the objects of the pipe-
line and this clear identification helps to precisely 
locate the site of a later excavation. 
Besides the listing of coordinates in a table format, a 
further advantage of the software for the customer 
is the transparent ’map view’ that helps them in 
the operation, routine measurements or any type of 
intervention. 

Visit Blohm+Voss at:  STAND B4

Visit Concrete Canvas at:  STAND B5

Visit Blomsma Signs & Safety at:  STAND B10 Visit Corrocont at:  STAND E20
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Eddyfi Technologies is a 
label designed to maximise 
the potential of multiple 
advanced and niche NDT 
inspection technology 
brands. With its three 
centers of excellence 
in Québec, Canada, Swansea and Milton Keynes, UK, Eddyfi 
Technologies focuses on offering high-performance NDT solutions 
for the inspection of critical components and assets through three 
strong, complementary brands: Eddyfi, Silverwing and TSC. The 
company has more than 235 employees, nine offices around the 
globe all staffed with NDT experts, and serves customers in more 
than 70 countries in such major industries as nuclear, power gener-
ation, oil and gas, and aerospace.

Elaflex meets the standards 
and growing demands for safer 
hoses, couplings and rubber 
expansion joints (ERV) in the 
bunkering and tank storage 
sector. Its clients include 
major tank storage companies, 
refineries, barge and bunkering 
operators and it has delivered 
advanced products backed up 
with excellent practices, proce-
dures and certifications.
Its rubber hose and extended 
composite hose range FWS plus corresponding couplings, DDCs, 
flanges and accessories cover all types of petrochemical, marine and 
industrial applications including cryogenic transfer (LNG) and vapor 
balance operations. 
It supplies hoses up to 10’’ in working pressures up to 25 bar. Typical 
applications for its refuelling equipment includes:
• sea and inland barge bunkering operations
• ship-to-shore and ship-to-ship transfer operations
• in plant tank-to-tank transfers
• tank truck transfers
• depot bottom loading
• drum filling
It supplies all attachment types to EN1765:2016 and electrically conti-
nuity grades.

Visit Eddyfi Technologies at:  STAND D19 Visit Elaflex at:  STAND A10

45,000 
copies printed and distributed 

globally each year

13,000
copies of each issue 

are emailed digitally 
worldwide

Don’t miss the December/January issue deadline of Tank Storage Magazine = 4th December
 For all enquiries, contact: david@tankstoragemag.com

78% 
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Tank Storage Magazine*

*BPA audit 2016
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 at 35 
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to our  website
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For more than 30 years, 
Elsont has been supplying 
the oil industry and its 
clients include operators of 
tank farms and refineries 
thanks to its decades of 
expert knowledge. Elsont 
is ISO 9001:2000 and 
SCC** certified, and all 
products are manufactured 
to strict quality standards. 
Manufacturing of its prod-
ucts is based in modern 
facilities in Seoul, Korea 
and Europe. It strives to 
reduce product losses through evaporation and maintain product 
quality with:
• Geodesic dome roofs
• Full contact aluminium internal floating roofs
• Pontoon type aluminium internal floating roofs
• Stainless steel internal floating roofs
• Floating roof seal systems, single-double-triple seals
• Floating suction lines
• Floating roof drain systems
• Gauge pole covers, leg seals, special seal solutions, a.s.o.

Over the last few decades, terror attacks and acts of sabotage 
against tanker vessels, tank storage facilities and pipelines 
have occurred repeatedly. The security planning for such 
threats, as well as the damage mitigation activities after a suc-
cessful attack, are extremely complex and require intensive 
preparation and rigorous implementation. Falck Fire Services 
Germany now offers comprehensive expertise in the field 
of sabotage and terrorism prevention for critical infrastruc-
ture. This new service will be provided by a specially formed 
advisory team consisting of former members of the military 
as well as police special forces. The spectrum of this service 
includes planning and implementation of facility and personnel 
protection, crisis response planning, case analyses as well as 
behavioral training for executives and employees on how to 
deal with such situations. 

Visit Elsont at:  STAND B18 Visit Falck Fire Services at:  STAND A17

For immediate access to our product resource files, visit  www.cashco.com

Achieve precise control over every aspect of your tank storage system.

WHERE THE INDUSTRY TURNS
FOR PRECISE CONTROL

The Model 5200 is a pilot 
operated Pressure/Vacuum 
Vent engineered to vent the 
tank vapor away to a header 
system and to relieve vacuum 
pressure within the tank.

The Model 6A00 Flame 
Arrestor is one of the 
full line of arrestors 

that allows vapor to 
pass through so tank 

vessels can breathe while 
preventing propagation of a flame from 
the exposed side to the protected side.

The Model 1078 vacu-gard blanketing 
valve is a pilot operated blanketing 
valve intended for installation on top 
of medium to large storage tanks. 

Model 2199 pressure/
vacuum relief hatch provides 
emergency pressure relief 
beyond that furnished by 

the normal pressure vent for 
atmospheric and low-pressure tanks. 

It also provides convenient access for tank 
cleaning, inspection and repair.

Cashco, Inc.
P.O. Box 6, Ellsworth, KS  67439-0006  
Ph. (785) 472-4461, Fax: (785) 472-3539 www.cashco   com

Innovative Solutions

MODEL  5200 MODEL  6A00

MODEL  1078
MODEL  2199

MODEL  8900
Series 8900 emergency 
relief vents available in 
hinged or top-guided 
design, for pressure 
only or pressure and 
vacuum relief.

CAS-238A.indd   1 1/24/17   11:24 AM
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Fristam Industry, part 
of the Fristam Group, 
provides, the single 
flow twin screw pumps 
Fristam FDS. Fristam 
Industry offers pumping 
solutions for the oil 
and gas industry, the 
chemical and petro-
chemical industry as 
well as tank farms. 
The durability, modu-
larity and versatility of 
Fristam’s product port-
folio allows for pumping 
solutions with low and high flow rates as well as for low and 
high-pressure applications using standard pump executions. Its 
highly qualified and experienced staff guides customers from 
the early planning phase through the realisation and beyond the 
installation of the pumps. The Fristam after sales team provide 
customer support to realise the best uptime of the delivered 
pumping solutions.

Gpi is a leading man-
ufacturer of stainless 
steel tanks and process 
equipment for compa-
nies active in the food, 
chemical, storage, phar-
maceutical and cosmetic 
industries. Its continuous 
work in the fields of 
technology, process and teamwork leads to a fresh and innovative 
approach which is reflected in its products and its process. Gpi’s 
engineers and technicians pay great attention to detail from design 
to assembly to satisfy the needs of even the most demanding client. 
Its engineers have an extensive knowledge of the specific require-
ments in their respective field. They apply this expertise in practice 
when designing and creating storage tanks, pressure tanks and 
other production installation components for clients. Over the last 20 
years, Gpi has grown to become an established name in the Dutch 
tank construction industry. 

Visit Fristam Industry at:  STAND C15 Visit Gpi Tanks & Process Equipment at:  STAND D22
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HIT Hafen- und Industrietechnik developed out of the 
consulting engineering company Eilers and was founded 
in 1997 in Wilhelmshaven. In 2002, its offices were 
moved to Wardenburg. Within just a few years, HIT has 
made a name for itself as a nationally and internationally 
renowned provider of automation and drive technology 
as well as control systems and electrotechnical instal-
lations. HIT offers individually manufactured control 
systems for its customers. The mechanical and electrical 
components such as switch cabinets are prepared 
for delivery in the company’s own production unit. An 
assembly team together with engineers of HIT then 
proceeds with installations and commissioning on site.

Inmatec is an international 
market leader in the production of 
nitrogen generators and oxygen 
generators for industrial and 
medical applications. At its loca-
tion in Herrsching near Munich, 
the company manufactures 
standard and custom systems for 
numerous applications, as well 
as high-quality solutions for both 
stationary and mobile gas generation. Its experience and know-how 
comes from 5800 installed systems around the world. Its service 
team at its headquarters in Herrsching near Munich coordinates 
the worldwide deployment of service technicians for nitrogen or 
oxygen generators. Custom designs featuring sophisticated process 
technology are also developed to meet individual requirements for 
worldwide action.

Visit Hafen- und Industrietechnik at:  STAND A20 Visit Inmatec at:  STAND A5

W O R L D W I D E
D E L I V E R Y  O F
E N G I N E E R E D
TANK PRODUCTS
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Kaefer Industry Germany is part of the international Kaefer organ-
isation based in Germany and it provides technical expertise, quality 
management and diligence in the services and solutions its offers. 
It provides
• Insulation
• Corrosion protection
• Fire protection
• Scaffolding
Kaefer is RED. Recognised, Efficient, Different

Krohne is a provider for process 
instrumentation and measuring 
solutions and will be exhibiting its 10, 
24 and 80 GHz OPTIWAVE radar level 
transmitters for liquids at the show. 

Optiwave 5200 with 10 GHz 
technology has the widest range of 
options, SIL2 approval and Foundation 
fieldbus or Profibus PA communica-
tion. With 30 m/ 98.4 ft range, it is 
best suited for storage and simple 
process tanks.

Optiwave 5400 is a 24 GHz radar for basic applications. It comes 
with the proven drop antenna with ellipsoidal shape and smooth sur-
face to minimise scaling for up to 80 m/ 262.5 ft, with metallic horn 
antenna DN200/ 8” up to 100 m/ 328 ft.

Optiwave 7400 80 GHz top range radar comes with wide range of 
antennas and process, including flange plate protection for corrosive 
applications. It is the best choice for narrow tanks or long nozzles, 
featuring PEEK Lens antenna for up to 100 m/ 328 ft range.

KTW Umweltschutztechnik is 
engaged in the waterproofing 
civil engineering and concrete 
structures and specialises in the 
field of soil and water protection. 
The focus is on the highly elastic 
sealing of catchment areas and 
leakage chambers in refineries and 
fuel depots. Cost-effective DIBt-
approved (Deutsches Institut für 
Bautechnik) film systems are used 
for large, connected areas with simple geometries as well as highly 
elastic lining (KTW Sealtex) on contaminated subsurfaces with difficult 
construction details, such as pumping stations, pipeline connections, 
shafts, separators and substations. The secure bonding to steel as 
well as concrete ensures that the innovative sealing systems are also 
ideal for use as highly elastic tank base lining. Additional miner-
al-based coatings also gives the new polysulphide surface sealing 
systems fire retardant properties. It is currently in the testing phase 
with the TÜV, in order to achieve a class F30 fire resistance. 

As a solution provider, M+F 
Technologies offers expertise 
in the handling of oil products. 
Its leading market position 
is underpinned by its long-
standing know-how in loading 
processes in the oil industry 
and its continuous development work. It realises complete system 
solutions based on its own technologies and state-of-the-art 
products, covering the needs of its customers, from consulting 
and engineering to implementation and even including regular ser-
vicing. As an experienced specialist, it also takes care of all tasks 
linked to the automation, digitalisation, and management of tank 
farms, tank terminals and fuel supply systems. Its focus here is on 
loading systems for tank trucks, rail cars and ships, as well as on 
blending systems and fuel supply systems at airports. 
At the show, the company will present its latest MFX_4 flow com-
puter system for custody transfer with the unique explosion proof 
10” full color display HMI and its COTAS terminal management 
system.

Visit Kaefer Industry Germany at:  STAND B14

Visit Krohne at:  STAND D18

Visit KTW Umweltschutztechnik at:  STAND C1

Visit M+F Technologies at:  STAND D8

R-taso is specialised in the 
3D design and manufacture 
of industrial maintenance 
platforms and walkway 
solutions. It is also a specialist 
in 3D design and indus-
trial safety. All projects are 
tailored according to customer needs. Its product range consists 
of platforms, stairs, stair towers, tank stairs, safety gates, railings 
and ladders. Its experts and state-of-the-art 3D planning tools are 
available in all planning phases, from preplanning phase to finished 
products with installation drawings. Due to a highly automated 3D 
planning system, it has very efficient delivery times and it takes care 
of all standard and safety requirements. The products are based 
on the R-taso modular system. Modularity enables cost-efficient 
transport and easy installation, without welding on site. It is certified 
according to ISO 9001, ISO 14001 and 3834-2 and it has the right to 
use CE-marking according to EN 1090. All products are according to 
standard EN-ISO 14122. 

Visit R-taso at:  STAND F8
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Scherzer has been dealing with pilot projects for oil and 
gas processing plants and petrochemical enterprises, 
trans-shipping complexes of petroleum products and 
delivery terminals for almost 50 years. The company’s 
field of activities includes the planning, turn-key construc-
tion and commissioning of plants for handling and storage 
of chemical and mineral oil products including all neces-
sary periphery systems. Based on many years of expe-
rience gained in these sectors, the company can offer 
a high level of professionalism. Both the economic and 
ecological requirements as well as the specific require-
ments of the customer are included in concepts. New 
plants are designed and existing plants are restructured 
in accordance with the relevant national regulations and 
norms as well as the latest state of the art. It can either 
start a project from the very beginning or participate in 
each period of an existing project.

Rosen is a leading 
privately owned 
company that was 
established as a 
one-man business 
in 1981. Overthe 
last 30 years it has 
grown rapidly and 
is now a world-
wide technology 
group that oper-
ates in more than 
120 countries with 
over 2,700 employees.
It is a worldwide provider of cutting-edge solutions in all 
areas of the integrity process chain suiting a wide range 
of industries such as oil and gas, energy, process, mining, 
manufacturing, telecommunications and transportation 
for a wide range of assets, including pipeline, tanks and 
vessels.
Its products and services include:
• Inspection of critical industrial assets to ensure reliable 

operations of the highest standards and effectiveness
• Customised engineering consultancy providing effi-

cient asset integrity management
• Production and supply of customised novel systems 

and products
• Market-driven, topical state-of-the-art research and 

development providing added value products and 
services

Visit Scherzer at:  STAND E27

Visit Rosen at:  STAND D15

Swagelok is a worldwide fluid 
system provider with references in 
the oil and gas market. Swagelok has 
70 years of experience in connecting 
systems (Swagelok fitting). It offers 
products and solutions for gas and 
fluid distribution. The selection of 
components, CAD, production can 
be covered by its dedicated team and 
it delivers the fluid system products 
to get the job done or assemble a 
system to specific requirements. 
Training for safe handling and main-
tenance of its systems and products 
can be provided on-or offsite. The company can support existing systems with 
evaluation and advisory services in order to increase system performance and 
safety (e.g. hose advisory service, fluid system advisory service and more).

Visit Swagelok at:  STAND E15

ST-Cleaning is an innovative family business with its headquarters in Austria 
and locations in Germany, the Netherlands and Belgium.
It has almost 30 years of experience in the field of industrial cleaning, storage 
tank cleaning, shutdown/turnaround execution, sewer cleaning and high pres-
sure water jetting.
It offers its customers a safe, on schedule and professional performance of 
industrial cleaning operations worldwide.
Its trained employees and its equipment are certified by external accredited 
certification authorities.
With the latest, state-of-the-art techniques and proven technologies, it is 
equipped for all industrial cleaning operations worldwide.
Its spectrum of services includes:
Storage tank cleaning 
Industrial high pressure cleaning 
Pressure vacuum techniques 
Environmentally friendly degassing 
Sewer cleaning 
Innovative robotic tank cleaning

Visit ST-Cleaning at:  STAND E28

Techflow Marine designs, manufactures and supplies a range of specialist 
loading and offloading systems for use within the petrochemical, offshore oil 
and gas and marine markets.
The current product range includes:
• New LNG bunkering systems
• Quay reel system for tanker loading and unloading of liquids and bulks at 

ports and terminals.
• Mooring and offloading systems for use on FPSO/FLNG vessels to offload 

hydrocarbons.
• Hose loading/bunker stations used to transfer chemicals, hydrocarbons, 

utilities and bulks to various offshore vessels/installations.
All equipment is safe, reliable and robust, designed with field proven tech-
nology that has been successfully operating in harsh offshore environments 
worldwide.

Visit Techflow Marine at:  STAND A21
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Timm Elektronik is offering 
its range of products under 
the headline ‘single source 
– perfect solution’. Timm’s 
products provide safe loading 
and unloading of inflammable 
liquids a well as qualified 
access control to hazardous 
areas, mainly for use in the 
petrochemical and chem-
ical industry. All products 
are developed utilising an 
intelligent explosion protec-
tion concept (IEPC) that is unique to the company. The German 
manufacturer developed the IEPC concept to ease commissioning 
and maintenance in hazardous areas to legally open the housing of 
all devices during operation and still adhering to all respective safety 
standards. It will be showcasing its range of safety related products, 
including:
• The 2017 Tank Storage Award winning EUS-2 overfill prevention 

controller, 
• The new SEK-3 marine grounding system, 
• The well-known EKX-4 grounding control device 
• The new EKX-4 LT (low temperature) grounding control device

Total Safety provides innovative safety management with its 
experienced and customer-trained safety personnel as well as pro-
tective equipment for TARs, dismantling and day-to-day business. 
In addition to safety trainings according to DGUV, it can also supply 
training for occupational safety, work safety and PSA. To buy or 
rent, it can provide material and personnel with one of the largest 
offers of leading equipment manufacturers.
Its safety services include: 
Work equipment and technologies
Respiratory protection
Fire protection 
Fall protection 
Gas detection 
In-plant service center 
Communication equipment 
Medical measures 
Emergency measures and rescue 
Specialised safety personnel 
Training, maintenance and certification 
Technical personnel 
Turnaround and shutdown

Visit Timm Elektronik at:  STAND A7

Visit Total Safety at:  STAND B16

Vogelsang, based in Essen, 
Germany, develops, produces 
and distributes highly-engi-
neered equipment that is easy 
to maintain. 

Founded in 1929 as a 
manufacturer of agricultural 
machinery, the company has grown to become a specialist in 
individually configurable machines, plants and systems for the agri-
cultural, biogas, industrial, transportation and waste water sectors. 

Vogelsang can draw on practical experience in a wide range of 
industries, offering tailored, reliable technology for shredding and 
pumping various media. The key products in the industrial seg-
ment are the XRipper for rough shredding and the RotaCut for fine 
shredding, as well as the rotary lobe pumps in the VX and IQ series 
for reliable pumping of a variety of media. The RedUnit provides a 
modular system for processing solid matter into pumpable media. 
The range of products and applications make Vogelsang a provider 
of solutions across multiple industries. 

Zwick is a leading manufac-
turer of valves which meet 
the highest requirements 
and quality standards. The 
product range contains the 
metal-seated triple offset 
butterfly valves known as 
series Tri-Con, the check valves, called Tri-Check and the Tri-
Block series, Zwick’s double block and bleed design.

The double block and bleed design features every technical 
advantage which the series Tri-Con has plus there is a true 
double block and bleed feature which delivers zero leakage. By 
using this design, the former two valve system with a spool 
piece becomes obsolete. With Zwick’s unique design of the 
linkage between the two shafts, the user is able to actuate both 
shafts with only one actuator and reach zero leakage with the 
two available sealing surfaces.

Visit Vogelsang at:  STAND C4

Visit Zwick at:  STAND D20
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Asia has retained its status as one of the world’s key oil and 
gas growth regions and is expected to be the fastest growing 
storage market for the next eight years.

The oil industry in Singapore, Malaysia and Indonesia has absorbed at 
least two million m3 of storage over the past two years, highlighting the 
importance of this region for global trade. Almost at the same pace as 
volumes are leaving Asia, crude shipments into the region also rose to a 
record 744.3 million barrels in April 2017. 

These market fundamentals clearly show that Asia is still a profitable 
region to be in when it comes to the storage market. 

The 2017 Tank Storage Asia conference examined these emerging 
market dynamics, as well as giving an overview of the sector in specific 
growth countries. 

GLOBAL OIL MARKETS
Olivier Lejeune, oil storage market analyst at the International Energy 
Agency provided comprehensive analysis of the global oil storage market. 

He said that oil product stocks have drawn down quite quickly this year 
due to high demand as a result of an accelerated economy. Additionally, 
demand for diesel and petrol rose rapidly, which also led to stock draws. 

However, there remains a surplus of crude oil, mainly located in the 
US, and this needs to be drawn down to reduce the global average. 
OPEC’s aim is to reduce OECD stocks back to the five year average with 
its extended production cap. 

Lejeune says that there is a chance product stocks could go down to 
the five year average in a matter of weeks. 

He said: ‘Some oil markets are in backwardation and this is the 
most sustained period since 2014. The Brent market has been in 
backwardation since August. 

He added that global supply and demand balances are now ‘very close 
together’. ‘In the second quarter of 2017, we think there was a shortfall 
in the market of 900,000 barrels per day. If so, it was the first shortfall for 
two to three years. 

 ‘We expect demand growth to slow down in Europe and the US, but it 
will remain high in India and China.’

FINANCING STORAGE PROJECTS
Ted Low, from Clifford Capital, provided an overview of structure and 
financing tank terminal projects. 

He painted a very favourable economic picture by saying that Asia is 
expected to be the fastest growing storage market up until 2025, in part 
due to increasing investment in strategic petroleum reserves, driven by 
China and India. 

This continuous growth in demand from the storage market is driving a 
need for financing the construction of terminals. 

He also explained the concept of the ‘bankability of projects’, which 
includes: sponsor, construction, offtaker, market operations and adverse 
events. 

‘The state of the market points to the increasing need for storage, 
particularly in the Asia Pacific,’ he said. 

‘India is a key demand factor and there needs to be a lot of storage 
for it.’

INDONESIA’S MARKET
Andersen Ang, deputy general manager at Linc Terminal, provided 
delegates with an overview of storage dynamics in Indonesia. 

The government is creating new policies to boost the country’s 
economy and increase its national fuel storage supply, which is only 
22 days. Under a new mandate, it needs to increase to 30 days over 
the next two years, which requires more storage. 

Ang says that to meet this new requirement, there needs to be 
additional storage increases in the following locations:
• 452,000 kl in Sumatra
• 51,000 kl in Java
• 312,000 kl in Kalimanan - where a lot of the palm oil plantations and 

refineries are located
• 158,000 kl in Sulawesi
Java is a strategically important location for storage and associated 
infrastructure within Indonesia, as 50% of total fuel consumption 
comes from Java. It is also home to half of the country’s population. 

Ang said: ‘Indonesia is in a good strategic location for Asia, and it is 
poised to become a hub for the region.’

He also outlines plans to build a hub in Pantai Kijing in the next two 
years, featuring a jetty, pile site and warehouses. 

Following on from Ang, Synergy Downstream’s Jeff Wilson delved 
deeper into the opportunities and challenges in Indonesia as a result 
of a significant storage shortfall. 

‘The storage shortfalls in Indonesia are so significant that, from 
an energy perspective, it is on the edge of a precipice,’ he told 
delegates.

‘Business as usual is no longer sustainable and this has been 
accepted by all the key stakeholders.’

He explained that demand in the country could potentially be 50% 
larger in 2025 than it is currently and that oil fuels will account for 
80% of the demand. 

‘If and when new refineries are built will change the balance 
between imported fuel and crude. More imports means more storage 
and a 20% increase in storage is needed as 75% of fuel demand 
needs to be imported as there is not enough in reserves.

He says to meet future demand, up to $21 billion of storage 
infrastructure investment is required by 2025 and that Synergy 
Downstream is working with a number of stakeholders to implement 
a series of regulatory reforms and recommendations following five 
downstream energy security projects. 

Tank Storage Asia returns to the Marina Bay Sands on September 26 
and 27 2018. For more information, visit www.tankstorageasia.com. 

BUSINESS IN THE FASTEST GROWING 
STORAGE MARKET
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STORAGE IS  
GETTING SOCIAL
What the storage terminal sector has 
been saying on Twitter. 

@DailyFXTeam
OPEC’s SecGen Barkindo: Global oil demand in 2018 
expected to be robust, decline in floating storage since 
start of 2017.

@michaelkamon
Backwardation in action: Traders are selling off oil they 
stored when prices were low.

@fuelfixblog
Growth of Gulf Coast storage enables crude oil export 
boom

@biz_business
US oil reserve needs to build storage of refined fuels

@1PrismGroup
OPEC - “Extraordinary steps are needed” to rebalance 
global oil markets #oilandgas #OPEC

@TankerTrackers 
So far this year, China’s been adding 1.166 million barrels 
of crude oil to storage on a daily basis. This is nearly double 
of last year.

@EnergyPointInfo 
Crude demand is now seasonally outstripping supply, tight-
ening the physical market for some crude varieties

@gulf_intel
#GIQ Survey respondents by an overwhelming 71% polled 
that #OPEC should continue its supply cut agreement 
#giforum

@chris1reuters
#China move to #electricvehicles could destroy 1.9 mln 
bpd of #oil demand by 2035 - @WoodMackenzie #gasoline 
#petrol #fuel #gas #OOTT #OPEC

Follow @tankstorageinfo for the latest news & developments and 
@TStorageAwards for more about our global awards ceremony and 
gala dinner!
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NOVEMBER 2017

8th – 9th November  MEDIA PARTNER

Opslagtanks 2017       
Spijkenisse, Netherlands

Iir.nl/opslagtanks

23rd – 24th November OFFICIAL PUBLICATION

Oil Terminal 2017        
Saint Petersburg, Russia

The event features a strategic congress on crude oil, LPG and petroleum 
products trading and transportation and a technical conference on tank 
farms and oil terminals

www.oilterminal.org

29th - 30th November 2017 OFFICIAL PUBLICATION

Tank Storage Germany 
Hamburg Messe, Hamburg

Now in its 4th year, Tank Storage Germany is the industry’s dedicated 
exhibition and conference for the German bulk liquid storage industry. 
The show brings together suppliers with senior level executives, ter-
minal managers and key decision makers from the region’s oil majors, 
ports, terminals and institutions to meet and place business. 

www.tankstoragegermany.com

JANUARY 2018

16th – 17th January  MEDIA PARTNER

NISTM       
Galveston, Texas

The show will be celebrating its 10th anniversary with a special networking 
reception. 

www.nistm.org

25th - 26th January OFFICIAL PUBLICATION

Platts European Oil Storage Conference       
Hotel Okura Amsterdam, Amsterdam, Netherlands

www.platts.com 

FEBRUARY 2018

20th – 22nd February MEDIA PARTNER

IP Week        
InterContinental Park Lane, London

www.ipweek.co.uk 

MARCH 2018 
20th - 22nd March 2018 OFFICIAL PUBLICATION

StocExpo Europe
Ahoy Rotterdam, Rotterdam, The Netherlands

The 14th edition of StocExpo Europe will take place in the heart of the 
ARA region, Rotterdam. The three day conference and exhibition is the 
largest international event for the bulk liquid storage industry.
www.stocexpo.com 

20th March  OFFICIAL PUBLICATION

Global Tank Storage Awards      
Cruise Terminal, Rotterdam

The second awards ceremony and gala dinner will recognise and reward 
storage excellence, with 12 different awards categories. 

www.tankstoragemag.com/awards 

27th – 29th March  OFFICIAL PUBLICATION

NISTM 2018       
Orlando, Florida

www.nistm.org 

APRIL 2018 

17th - 18th April 2018  OFFICIAL PUBLICATION

StocExpo Middle East Africa 
Dubai World Trade Centre, Dubai

Situated at the heart of the major oil trading hub, this two day exhibition 
and conference is perfectly placed to allow storage professionals from 
across the area to capitalise on this growing market and maximise their 
business potential.

www.stocexpomiddleeastafrica.com

JUNE 2018 
11th - 13th June 2018 SILVER SPONSOR

ILTA
Houston, Texas

www.ilta.org

25th – 29th June MEDIA PARTNER

27th World Gas Conference       
Walter E. Washington Convention Centre, Washington DC

www.wgc2018.com 

SEPTEMBER 2018

26th – 27th September OFFICIAL PUBLICATION

Tank Storage Asia 
Marina Bay Sands, Singapore

www.tankstorageasia.com
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