


While safety can never be a question of money, any 
economically responsible organization must keep financial 
considerations in mind. Imagine, then, the advantages 
of a revolutionary firefighting technology that has an 
extinguishment capacity unlike any other – a system that not 
only saves lives and property, but is also budget-friendly for 
companies. 

This document compares the costs of installing and 
maintaining the various fire-safety systems that protect 
industrial sites. Our goal is to offer a factual, thorough and 
scientifically based analysis of the financial advantages and 
drawbacks of each system, in hopes that this data might be 
of use to managers of storage-tank farms, chemical plants 
and other facilities.
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Comparing Technologies

Our study considers only those technologies 
that are capable (at least in theory) of 
extinguishing a full-surface fire on a storage 
tank containing combustible liquid. We 
have divided the traditional technologies 
into three categories that cover the bulk of 
extinguishment systems currently on the 
market: mobile, semi-stable, and fixed.

We calculated the systems’ installation 
and operational expenses according to 
the prevailing standards published by the 
National Fire Protection Association (NFPA) 
and European Standards (EN).

At the end of this document, we append a 
short table that compares the various aspects 
of these firefighting technologies above and 
beyond financial considerations.  

Since these systems are usually built for more 
than one storage tank, we calculated costs 
for installation (CAPEX) and maintenance 
(OPEX) at a theoretical, medium-sized tank 
park comprising 20 crude-oil tanks, each 
with a diameter of 50 meters.

In order to ensure accurate comparisons, 
we had to consider each technology’s 
functionality under identical circumstances. 
It was therefore necessary for us to narrow 
our scope and avoid delving too deeply into 

details. Under no circumstances does this 
impinge upon our professional standards; 
when we simplify things, we always elucidate 
our reasons. One important simplification is 
that our analysis does not calculate costs for 
extinguishing simultaneous fires on multiple 
tanks, but rather for putting out a blaze on 
a single tank. We limit our discussion to 
storage-tank fires, whereas in reality, storage 
tanks are usually part of a much larger facility 
with technological installations that cost 
many times more than the tanks themselves. 
Likewise, this survey does not consider the 
fact that mobile and semi-stable systems 
have a significantly higher response time 
than fixed systems, which means a fire can 
inflict much greater damage on the facilities 
when such systems are employed. We also 
do not discuss the extinguishment of fires 
in the dike and other technological areas.  

The Pi Foam System is perfectly capable of 
protecting these areas as well, but we have 
decided to omit them for the purposes of this 
study.

For the sake of simplicity, our calculations 
start at the very beginning of each 
investment. We assume that each fire-
protection system is a greenfield project.
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Mobile extinguishment

For mobile systems, we tried to concentrate solely on the mobile aspects of the 
technology. In other words, we did not include the cost of constructing a water 
network in our CAPEX calculations, but rather focused on the cost of procuring high-
capacity foam monitors and mobile pumps (setting aside from the cost of smaller 
supplementary items and firefighting equipment.) Our calculations presume a nearby, 
inexhaustible supply of water for operating the offtake pumps. On the OPEX side, we 
considered the costs of maintaining the components, of procuring expendable items (foam, 
fuel), and of funding and equipping an in-house firefighting team whose members will 
operate the system. 

A mobile-extinguishment system may appear cheaper than other options on paper, but 
one must always remember the need to pay these firefighters’ salaries and furnish their 
equipment. Our calculations therefore include the cost of keeping a specialized 
firefighting team on the premises 24 hours a day. This is obligatory, because “normal” 
firefighters have neither the training nor the equipment to put out a full-surface fire of this 
magnitude. 

While mobile systems may be considered “cheap,” the reality is that even the initial 
investment costs are significant. There is no need to purchase heavy-duty machinery, but 
mobile pumps and high-performance foam monitors cost just about as much. In our model, 
a mobile system would require three rapid-reaction vehicles, a separately deployable pump 
station, two mobile-extinguishment units, two deployable monitors, and of course the 
auxiliary equipment and foam concentration necessary to operate these items. 
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Foam supply

Mobile equipment

Mobile CAPEX

Foam replacement

Material cost

Labor cost

Mobile OPEX

When calculating operating expenses, we naturally included maintenance costs. But 
the truly cumbersome component of OPEX is paying for firefighting personnel. Thus 
the total budget for a mobile-extinguishment system for 20 years comes to the 
highest cost per storage tank and for the entire tank park. While the upfront 
installation cost is among the least expensive, this type of technology proves to be the 
most expensive in the long term. Moreover, a mobile system’s unit costs can easily 
become buried in other budget items and therefore may be difficult to discern.

Since the annual operation costs are significantly higher than the alternative cost of risking 
a fire event, the break-even point for mobile-extinguishment systems is indefinable. It is 
not that there is no return on the upfront investment; rather, the high year-to-year expenses 
mean that the investor will never break even.

 The most costly 
solution over 20 years 

(be this 100%)

Break even  
not possible
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Semi-stable systems

For semi-stable systems, we included all of the items that appeared in our mobile calculations, except 
the foam monitors and the mobile submersible pumps. We also counted the cost of building water 
works, procuring water pumps (also with access to an inexhaustible water supply), a firewater system 
with fire hydrants, a fixed-pipe network from the protective wall, foam generators, a foam chamber 
and foam pourers. Naturally, we included the expense of maintaining the system and financing an on-
site firefighting team. 

These systems resemble mobile-extinguishment technologies in many respects. The main difference 
is that the upfront investment is slightly higher. It remains necessary to maintain a permanent team 
of firefighters; however, a semi-stable system does not employ foam monitors, so investors can 
theoretically save on these expenses. In reality, it is ineffectual to build a semi-stable system, because 
when a tank fire breaks out, it is usually necessary to call in mobile capacity as well. Our analysis 
disregards this fact and focuses exclusively on the costs of operating the semi-stable system itself.   
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Investors like semi-stable systems because of their relatively low installation costs. But if we 
take into account the cost of constructing an entire fire-water system (excluding the 
reservoir), plus the cost of mobile pumps and the related equipment, the startup costs 
become quite ponderous indeed. According to our calculations, installation costs (CAPEX-semi-
stable) are 30 percent higher than the mobile system. 

Operating costs rise significantly due to the necessity of keeping a firefighting staff in three 
daily shifts, which dwarfs the (not insignificant) cost of maintaining the system. 

20% less over 20 years 
than with mobile

Break even  
not possible

Thus the cost of installing and operating a full semi-stable extinguishment system over 20 years 
is 20% less than with mobile.

Since annual operating costs are also higher than the alternative cost of risk, there can be no 
break-even point for the investor.

Foam supply

Water supply

Mobile equipment

Construction cost

Semi-stable CAPEX

Foam replacement

Material cost

Labor cost

Semi-stable OPEX
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Fixed-extinguishment systems

For traditional fixed systems, the CAPEX for construction includes the cost of pumps, foam mixers, foam 
vessels, a water network, and a volumetric water reservoir as specified in industry standards. On the 
OPEX side, labor costs are much lower than they are for mobile or semi-stable systems. However, the 
cost of maintaining the machinery of a fixed system is extraordinarily high because such sophisticated 
technology requires regular testing and continuous maintenance. 

The two standard writers in this study, NFPA and EN, offer similar prescriptions for constructing fixed 
systems, but they differ slightly in their determinations of target values. These differences do not oblige 
us to postulate two different budgets. When cost differences arose due to a disparity between standards, 
we used the average of the two amounts in our calculations.

As might be expected, the upfront investment is significant. However, this expense gets shared 
out among the tanks quite evenly at a park of this size. With fixed technology, the cost of machinery 
is essentially the same whether the system protects a single tank or an entire tank park. The principal 
difference is the length of the pipe network, which is a relatively minor expense. 
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7Å ÁÓÓÕÍÅÄ Ô×Ï ÐÕÍÐÓ ×ÈÏÓÅ ÃÁÐÁÃÉÔÙ ×ÁÓ ÄÅÔÅÒÍÉÎÅÄ ÂÙ ÔÈÅ ÓÔÁÎÄÁÒÄÓȢ ɉ(ÅÒÅȟ ×Å ÄÉÄ ÎÏÔ 
ÃÏÎÓÉÄÅÒ ÔÈÅ ÆÁÃÔ ÔÈÁÔ ÃÅÒÔÁÉÎ ÐÅÏÐÌÅ ÓÁÙ ÔÈÅ .&0!ȤÐÒÅÓÃÒÉÂÅÄ ÃÁÐÁÃÉÔÙ ÏÆ τȢς ÌȾÍÉÎȾÍς ÉÓ ÈÁÒÄÌÙ 
ÓÕÆÆÉÃÉÅÎÔ ÔÏ ÐÕÔ ÏÕÔ Á ÆÉÒÅ ÏÎ Á ÔÁÎË ÏÆ ÔÈÉÓ ÓÉÚÅȟ ÁÎÄ ×ÏÕÌÄ ÃÅÒÔÁÉÎÌÙ ÂÅ ÉÎÁÄÅÑÕÁÔÅ ÆÏÒ ÅØÔÉÎÇÕÉÓÈÉÎÇ 
Á ÂÌÁÚÅ ÏÎ Á ÌÁÒÇÅÒ ÔÁÎËȢ /ÕÒ ÃÁÌÃÕÌÁÔÉÏÎÓ ÕÓÅ ÔÈÅ ÃÁÐÁÃÉÔÉÅÓ ÐÒÅÓÃÒÉÂÅÄ ÉÎ ÔÈÅ ÓÔÁÎÄÁÒÄÓȢɊ 7Å ÁÌÓÏ 
ÉÎÃÌÕÄÅÄ ÔÈÅ ÃÏÓÔ ÏÆ Á ÐÉÐÅ ÓÙÓÔÅÍ ÁÎÄ Á ÓÉÍÐÌÅ ÄÅÔÅÃÔÏÒ ÓÙÓÔÅÍ ÆÏÒ ÔÈÅ ÐÕÍÐÓȢ

4ÈÅ ÉÎÓÔÁÌÌÁÔÉÏÎ ÃÏÓÔ ɉ#!0%8ȤÆÉØÅÄɊ ÆÏÒ Á ÓÉÎÇÌÅ ÔÁÎË ÉÓ τπ ÐÅÒÃÅÎÔ ÈÉÇÈÅÒ ÔÈÁÎ ÆÏÒ ÍÏÂÉÌÅȟ ÂÕÔ  ÔÈÅ 
ÂÕÌË ÏÆ ÔÈÅ ÏÐÅÒÁÔÉÏÎÁÌ ÅØÐÅÎÓÅÓ ÓÔÅÍ ÆÒÏÍ ÔÈÅ ÃÏÓÔ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ÁÎÄ ÔÈÅ ÎÅÅÄ ÔÏ ÃÏÎÄÕÃÔ 
ÒÅÇÕÌÁÒ ÔÅÓÔÓ ÏÎ ÔÈÅ ÄÉÅÓÅÌ ÐÕÍÐÓ ÁÎÄ ÔÈÅ ÐÕÍÐ ÎÅÔ×ÏÒËȢ /ÕÒ ÃÁÌÃÕÌÁÔÉÏÎÓ ÁÒÅ ÂÁÓÅÄ ÏÎ ÔÈÅ 
ÓÔÉÐÕÌÁÔÉÏÎÓ ÓÅÔ ÆÏÒÔÈ ÉÎ ÔÈÅ .&0! ςυ ÓÔÁÎÄÁÒÄȢ 7Å ÁÔÔÅÍÐÔÅÄ ÔÏ ÕÓÅ ÔÈÅ ÌÏ×ÅÓÔ ÅÑÕÉÐÍÅÎÔ ÐÒÉÃÅÓ ÔÏ 
ÅÎÓÕÒÅ ÔÈÁÔ ÁÎÙ ÅÒÒÏÒ ×ÏÕÌÄ ÆÁÖÏÒ ÏÕÒ ÃÏÍÐÅÔÉÔÏÒÓȢ Finally the ÏÐÅÒÁÔÉÎÇ ÃÏÓÔÓ is 20 percent 
compared to mobile ÏÖÅÒ ςπ ÙÅÁÒÓȢ )Î Á ÄÅÖÅÌÏÐÅÄ ÃÏÕÎÔÒÙȟ ÔÈÅÓÅ ÃÏÓÔÓ ×ÏÕÌÄ ÂÅ ÓÉÇÎÉÆÉÃÁÎÔÌÙ 
ÈÉÇÈÅÒȢ

70% less over 20 years 
than with mobile

Break even in 
15 years

Under NFPA and EN standards, a complete fixed system at our theoretical tank park would incur 
expenses of 30% less over 20 years than with mobile.

Here, we can finally discuss a return on investment, because the OPEX is lower than the alternative 
cost of risk. An investor who chooses a fixed system would break even in approximately 15 years.

Foam supply

Water supply

Construction cost

Fixed CAPEX

Foam replacement

Material cost

Labor cost

Fixed OPEX
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Summary

We are aware that every system is unique. The above calculations 
were prepared only for purposes of comparison and our calculations use 
prices for the simplest, most budget-friendly systems with a favorable 
arrangement of combustible-liquid tanks. In reality, the systems that 
protect storage tanks and other installations are much more complicated; 
we generalized for the sake of simplicity and comparability.

At the same time, our calculations examined every factor down the 
most minute detail. We would be happy to share our data with all interested 
parties who would like to learn more about our methods. 

We believe the most important lesson is that it is always worthwhile 
to thoroughly evaluate a firefighting system from a professional and 
financial standpoint, even if it appears to be the most expensive at 
first glance. This is especially true when discussing a technology as 
efficient and low-maintenance as the Pi Foam System. For those who 
would argue that a fixed-extinguishment system cannot respond to all types 
of fire events (a problem that we believe can be resolved through proper 
design), we suggest that the best price-value option would be the Pi 
Foam System’s instant-reaction capabilities (no preparation time 
required) combined with keeping a smaller-capacity mobile fire brigade at 
the ready.
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Mobile
Normal fire-vehicle 
system with water tank 
and foam monitor

Semi-stable
Semi-stable firefighting 
system with water/foam 
source

Trad. stable
Automatic pump and 
foam generator-type 
extinguishment system

Pi Foam System
Tank-type pneumatic 
detector-activated Pi Foam 
System

Time until extinguishment starts 30 - 120 min 15-30 min 3-5 min 0.5 - 1 min

Damage before 
extinguishment starts

heat stress and 
deformation on 
the upper side of 
the tank wall

heat stress and 
deformation on 
the upper side of 
the tank wall

low scale not expected

Usual foam-solution intensity 
(L/min/m2) 5 - 10 5 - 8 5 - 12 15 - 50+

Typical extinguishment time 2 - 48 hours 1 - 24 hours 30 min 2-3 min

Overall damage
severe damage to 
the tank, usually 
needs to be 
demolished

large-scale 
damage, high 
repair cost or 
demolish

low scale 
damage

low scale or no 
damage 

Extinguisment cost very high high low low

DE
PE

N
DE

N
CI

ES

Special staff 
requirement very high high not 

required not required

Roads, traffic yes yes no no

Fuel yes yes yes no

Electricity no yes yes no

O
PE

RA
TI

O
N

AL
 R

EL
IA

BI
LI

TY

Operational 
Reliability level high low moderate very high

Variables that 
affect operational 
reliability; potential 
pitfalls

Condition of fire 
vehicles and their 
equipment, traffic, 
fire brigade skill and 
training levels, access 
to water, availability 
of fire engines, 
availability of foam 
concentrate

Condition of fire 
vehicles and their 
equipment, traffic, 
fire brigade skill 
and training levels, 
condition of water 
pumps, access to 
water, availability 
of fire engines, 
availability of 
foam concentrate, 
maintenance failure

Electric power 
supply, condition 
of pumps, foam 
mixer, foam 
concentrate 
supply, 
maintenance 
failure

Mechanical damage, 
maintenance failure

EX
TI

N
GU

IS
H

M
EN

T 
RE

LI
AB

IL
IT

Y

Extinguishment 
Reliability level low moderate moderate very high

Variables that affect 
extinguishment 
reliability; potential 
pitfalls

foam, fuel or water 
supplies run out, 
updraft, wind or 
long extinguishment 
distance

foam, fuel or water 
supplies run out

expired or poor-
quality foam 
concentrate, 
capacity 
limitations

expired or poor-quality 
foam concentrate

EC
O

N
O

M
IC

 
CO

M
PA

RI
SI

O
N

CAPEX moderate moderate high low/moderate

OPEX extremely 
high

extremely 
high high low

Maintenance 
requirement high moderate high low




