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Abstract 
 

The buyer of Project or equipment wants to obtain the maximum profit for the money that is invested in the 
operation and the seller shall try to give the less for that money to obtain also the maximum benefit. The way 
both parties regulate their relation is based in the agreement under a contract base, that in the energy 
infrastructure sector is mostly based in the EPC (Engineering Procurement and Construction) model.  
 
The present paper uses the information and data obtained through the development of the PhD thesis of one 
of the authors, that collected valuable information and assessment about the integration of operability and 
maintainability criteria in the contracts of a total of 158 projects and megaprojects, with a total contract value 
close to 40.000 M€. Several of those projects correspond to windmill , solar and hydraulic power plants.  
 
The survey done collected information about the perception and point of view of the promoter or owner, the 
contractor or the supplier, the engineering companies (Project Management Team (PMT)) and several 
advisors (legal, commercial,..), about the preference of integration of those criteria in the projects that they 
were involved in, and the phase and the procedure to make the integration, as well as the role of experienced 
personnel in Operation and Maintenance areas in the whole life time of the projects.   
 
The conclusion of the study confirmed that the perception of what the owner and the contractor understand 
about the integration of operation and maintenance criteria in the projects is really different, but if 
contractors and/or suppliers would try to understand and deliver at a reasonable price what the owner is 
expecting from them, their chance to become the preferred contractor in the tenders associated to the projects 
would be increased.  
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1.  I nt r o d u cti o n 
As th e g e n er al c o n cl usi o n of t h e r es e ar c h w or k 
p erf or m e d b y t h e a ut h ors a n d r e vi e w ers of t h e P h D 
t h esi s [ 1] t h at s u p p ort s t hi s arti cl e, it c o ul d b e 
s u m m ari z e d t h at all t h e st a k e h ol d er s i n v ol v e d i n 
t h e d e v el o p m e nt of r el e v a nt pr oj e ct s a n d 
m e g a pr oj e ct s ( o w n er, c o ntr a ct or, t e c h ni c al, 
e c o n o mi c a n d l e g al a d vi s or s,..) c o n cl u d e d t h at t h e 
i nt e gr ati o n i n  diff er e nt p h as es of t h e pr oj e cts a n d 
al s o i n t h e pr e p ar ati o n of t h e t e n d eri n g 
d o c u m e nt ati o n of e x p eri e n c e d p er s o n n el i n t h e 
o p er ati o n a n d m ai nt e n a n c e ar e a of t h e f ut ur e ass ets 
t o b e d eli v er e d, es p e ci all y i n t h e c o m mi ssi o ni n g 
a n d st art- u p p h as e, w o ul d a d d v al u e t o t h e pr oj e ct 
it s elf. 
  
T hi s arti cl e i s t h e s e c o n d o n e of a s et of fi v e t h at 
will b e d e v el o p e d u n d er t h e n e w r es e ar c h ar e as 
i niti at e d wit h t h e p u bli c ati o n of t h e r ef er e n c e d P h D 
T h esis.  
 
T h e m ai n o bj e cti v e of t h e arti cl e i s t o pr es e nt s o m e 
of t h e o p er ati o n a n d m ai nt e n a n c e crit eri a 
c o nsi d er e d i n t h e gl o b al a n al ysi s a n d i d e ntif y t h e 
r el e v a n c e a n d pri orit y t h at O w n er s a n d C o ntr a ct or s 
assi g n t o t h e m, pr es e nti n g a fi n al r a n ki n g or d er e d 
b y r el ati v e pr ef er e n c e of t h e crit eri a a n d c o m p ari n g 
a n d a n al ysi n g t h e p oi nt of vi e w of t h e diff er e nt 
st a k e h ol d ers t h at d et er mi n e t h eir p ositi o n i n t h e 
r a ki n g.  
 
2.  B a c k g r o u n d 
T h e id e ntifi c ati o n of t h e o p er ati o n a n d 
m ai nt e n a n c e crit eri a t h at m ust or s h o ul d b e 
i nt e gr at e d a n d us e d i n a pr oj e ct d e p e n ds b asi c all y 
i n t w o f a ct or s: 
 

•  T h e e x p e ri e n c e a n d k n o wl e d g e l e v el i n 
t he  o p e r ati o n a n d m ai nt e n a n c e a r e as 
t h at t h e p a rti es i n v ol v e d i n t h e p r oj e ct 
m a y h a v e . T h es e c o n diti o n i s n ot li mit e d 
o nl y t o p ur e o p er ati o n a n d m ai nt e n a n c e 
as p e ct s, b ut al s o i n v ol v e s e c urit y a n d 
s af et y c o n c er ns, i nt ell e ct u al pr o p ert y 
pr ot e cti o n, a n d h o w t h at k n o wl e d g e a n d 
e x p eri e n c e i s m a n a g e d i nsi d e t h e 
or g a ni z ati o n (t al e nt m a n a g e m e nt)  
 
I n t er ms of t h e l e v el of e x p erti s e a n d 
k n o wl e d g e t h at it is r e q u est e d t o m a n a g e a 
c o ntr a ct, it s h o ul d b e hi g hli g ht e d t h e n e e d 
t o u n d erst a n d w h at it i s writt e n i n t h e 
c o ntr a ct a n d pr oj e ct r el at e d d o c u m e nt s, 
t h at it is n or m all y n a m e d as “r e a d a bilit y ”. 
 
B as e d i n t h e c o n cl usi o ns of t h e st u d y d o n e 
b y t h e a ut h or s [ 2], t h e r e a d a bilit y l e v el of 

t h e c o ntr a ct s writt e n i n S p a ni s h l a n g u a g e 
i s l o w er t h a n t h e l e v el a c hi e v e d b y t h e 
c o ntr a ct s writt e n i n E n gli s h L a n g u a g e. 
T hi s m e a ns t h at t h e l e v el of e d u c ati o n 
r e q uir e d t o u n d er st a n d t h e c o ntr a ct s s h o ul d 
b e hi g h er i n t h e S p a nis h l a n g u a g e o n es.  
 

•  T h e us e of t h e c o m m o n s e ns e , t h e l ess 
c o m m o n of t h e s e ns es, t o i d e ntif y a n d 
s ol v e i n a d v a n c e a n y pr o bl e m r el at e d wit h 
t h e f ut ur e a cti vit y i n t h e ass et or 
e q ui p m e nt t o b e b uilt or d eli v er e d b y t h e 
C o ntr a ct or or t h e s u p pli er, a v oi di n g t h e 
i ntr o d u cti o n of c h a n g es o n c e t h e d esi g n or 
c o nstr u cti o n p h as e m a y h a v e st art e d, as it 
mi g ht g e n er at e u n a c c e pt a bl e e xtr a c ost s 
a n d d el a ys.  

 
T h e b asi s us e d t o s el e ct a n d i n cl u d e t h e o p er ati o n 
a n d m ai nt e n a n c e crit eri a t h at w er e us e d t o d e v el o p 
t h e s ur v e y ar e f o u n d e d i n t h e e x p eri e n c e of t h e 
a ut h or s i n t h e d efi niti o n, m a n a g e m e nt, a n al ysis a n d 
c o ntr ol of e n er g y i nfr astr u ct ur e pr oj e ct s, 
a c c u m ul ati n g m or e t h a n 1 0 r ef er e n c es wit h a t ot al 
c o ntr a ct u al v al u e of m or e t h a n 4. 0 0 0 M €. 
 

2. 1.  D es c ri pti o n of t h e o p e r ati o n a n d 
m ai nt e n a n c e c rit e ri a. 

B as e d i n t h e u ni q u e c o n diti o ns of t h e r ef er e n c e d 
Pr oj e cts a n d p er s o n al i nt er vi e ws h ol d wit h s e v er al 
s p e ci ali st s i n t h e ar e a, a t ot al of 1 5 o p er ati o n a n d 
m ai nt e n a n c e crit eri a w er e i d e ntifi e d. T h os e crit eri a 
ar e r el at e d wit h O P E X o pti mi z ati o n st u di es, t h e 
el a b or ati o n of t h e o p er ati o n a n d m ai nt e n a n c e 
m a n u al s or t h e d e v el o p m e nt of 3 D m o d el s t o 
r e vi e w  a c c essi bilit y,  es c a p e  r o ut es  or 
m ai nt ai n a bilit y of t h e f a cilit at es.  
 
3.  S u r v e y r es e a r c h 

 
3. 1.  St r at e g y a n d a p p r o a c h t o d efi n e t h e 

s u r v e y  
T h e s ur v e y us e d t o m e as ur e t h e l e v el of i nt e gr ati o n 
of o p er ati o n a n d m ai nt e n a n c e crit eri a i n E P C 
c o ntr a ct s w as f o c us e d a n d d esi g n e d c o nsi d eri n g 
t h e c o n diti o ns of t h e p ot e nti al r e c ei v ers: 
 

•  M ulti- n ati o n aliti es a n d l o c ati o ns , m a ki n g 
t h e s ur v e y i n E n gli s h a n d S p a ni s h 
l a n g u a g e, all o wi n g t h e p arti ci p a nt s t o 
s el e ct t h eir pr ef err e d l a n g u a g e, usi n g a n 
o nli n e t o ol. 

 
•  P r of essi o n al h et e r o g e n e ri c, s o t h e s ur v e y 

all o w e d t h e p arti ci p a nt s t o s el e ct a n d r e pl y 
o nl y t h e q u esti o ns r el at e d wit h t h eir o w n 
e x p eri e n c e a n d b a c k gr o u n d   
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•  C o nf id e nti alit y, i n or d er t o pr ot e ct t h e 

i d e ntit y of t h e p arti ci p a nt s a n d t h e 
p arti c ul ar d at a of e a c h Pr oj e ct. 

 
3. 2.  S u m m a r y of t h e d at a c oll e ct e d 

T h e t ot al n u m b er of q u esti o ns a n d a ns w ers 
i n cl u d e d i n t h e s ur v e y i s  
 

•  N u m b er of q u esti o ns:    1 1 8 
•  N u m b er of p ot e nti al r e pl a ys:   2 5 2 

 
T h e n u m b er of s ur v e ys s e nt t o p e o pl e wit h pr o v e n 
e x p er ie n c e a n d wit h p ot e nti al i nt er est t o p arti ci p at e 
w as 7 0 4.  
 
T h e m ost r el e v a nt d at a t h at s u m m ari z es t h e 
i nf or m ati o n c oll e ct e d i s:  
 

•  A t ot al of 2 0 2 p e o pl e p arti ci p at e d. T h e 
9 1 % w er e m al e a n d t h e 9 % w er e f e m al e. 

•  T h e p e o pl e t h at p arti ci p at e d i n t h e s ur v e y 
w or k e d i n a t ot al of 1 2 0 c o m p a ni es of a 
t ot al of 4 2 i n d ustri al s e ct ors 

•  S p o ns or c o m p a ni es fr o m 2 3 diff er e nt 
c o u ntri es ( 6 5 % fr o m E ur o p e a n d U S) a n d 
c o nstr u cti o n c o m p a ni es fr o m 2 5 c o u ntri es 
( 6 4 % fr o m E ur o p e a n d U S), p arti ci p at e d i n 
t h e S ur v e y, a d di n g t h e e x p eri e n c e of 
d e v el o pi n g pr oj e ct s i n 3 6 diff er e nt 
c o u ntri es ( 5 5 % fr o m E ur o p e a n d U S) 

•  T h e l e v el of e d u c ati o n t h at i s m or e 
c o m m o n a m o n g t h e p arti ci p a nt s i n t h e 
e n gi n e eri n g d e gr e e, r e a c hi n g t h e 3 5 % of 
t h e m al e p arti ci p a nt s a n d t h e 4 7 % i n t h e 
f e m al e c as e. 

•  T h e m e a n a v er a g e a g e of t h e p arti ci p a nts 
i s 4 7, 2 y e ar s, b ei n g i n t h e c as e of t h e m al e 
r es p o n d er s 4 7, 8 y e ar s a n d 4 1, 7 y e ar s i n 
c as e of t h e f e m al e p arti ci p a nt s. 

•  T h e m e a n v al u e of y e ars of e x p eri e n c e i n 
t h e m al e p arti ci p a nts w as 2 1, 5 2 , r e a c hi n g 
1 4, 3 y e ar s i n c as e of t h e f e m al e 
p arti ci p a nt s. T h e t ot al a c c u m ul at e d y e ar s 
of e x p eri e n c e of all t h e p arti ci p a nt s i n t h e 
s ur v e y i s 4. 1 6 6 y e ar s. 

•  It w as p ossi bl e t o c oll e ct i nf or m ati o n fr o m 
p e o pl e wit h e x p eri e n c e i n t h e pr oj e ct 
m a n a g e m e nt a n d o p er ati o n y m ai nt e n a n c e 
i n L N G t er mi n al a n d g as pi p eli n e s yst e ms 
c oll a b or at e d i n t h e s ur v e y, wit h t h e 
p arti ci p ati o n of r e pr es e nt ati v es of t h e 
1 0 0 % of t h e L N G t er mi n al s of S p ai n a n d 
r e pr es e nt ati v es of t h e 8 0 % of t h e L N G 
t er mi n al s of E ur o p e. 

•  T h e c o m p a ni es w h er e t h e p arti ci p a nts 
d e v el o p t h eir w or k h a d a n a c c u m ul at e d 

t ur n o v er v al u e b et w e e n 1 5 9. 0 1 0 M € a n d 
1 9 8. 9 2 0 M € i n 2 0 1 5. 

•  A t ot al of 1 5 8 pr oj e ct s w er e a n al ys e d, wit h 
o  D at es of si g n at ur e of t h e c o ntr a cts 

b et w e e n 1 9 6 0 a n d 2 0 1 5. 
o  T h e m ost c o m m o n t y p e of pr oj e cts 

w er e E P C or l u m ps u m ( 5 9, 4 9 %)  
o  T h e a c c u m ul at e d t ot al v al u e of t h e 

c o ntr a ct s w as i n t h e r a n g e of  
3 2. 2 0 6 M $ a n d 3 9. 3 7 0 M $ 

 
3. 3.  M et h o d ol o g y  t o  r e p r es e nt  t h e 

p a rti ci p a nt s p e r c e pti o n. 
T h e a n al ysi s of t h e i nf or m ati o n c oll e ct e d t hr o u g h 
t h e s ur v e y w as, it s elf, a c h all e n g e, as t h e 
h et er o g e ni c of t h e p arti ci p a nt s a n d t h e i nt e nti o n t o 
c oll e ct p er c e pti o ns a n d n ot d et er mi ni sti c d at a m a d e 
c o m pl e x  its  a n al ysi s,  c o n cl usi o ns  a n d 
r e pr es e nt ati o n i n a si m pl e a n d u n d er st a n d a bl e w a y. 
 
T h e m et h o d ol o g y us e d i s b as e d i n t h e pri n ci pl es 
a n d g ui d eli n es t h at t h e Gl o b al R e p orti n g I niti ati v e 
( G RI) [ 3] [ 4] pr o p os es t o us e t o d e v el o p t h e 
c or p or ati v e s ust ai n a bilit y r e p ort s. N ot all t h e 
pri n ci pl es a n d st e ps d efi n e d i n t h e r ef er e n c e d 
g ui d eli n es w er e us e d, as s o m e of t h e m w er e n ot 
a p pli c a bl e f or t h e ar e a of r es e ar c h, b ut t h e m ai n 
gr a p hi c al  r e pr es e nt ati o n  pri n ci pl es  w er e 
c o nsi d er e d. 
 
A t hr e e- v ari a bl e gr a p hi c al r e pr es e nt ati o n i s us e d 
t o g et h er wit h t h e f or m ul ati o n i n cl u d e d i n t h e 
r ef er e n c e t h esi s [ 1]: 
 

1.  X a xi s , re pr es e nts, f or e a c h q u esti o n, t h e 

p ri o riti z ati o n  of e a c h crit eri a wit h t h e r est 

of crit eri a. 

2.  Y a xi s r e pr es e nt s, f or e a c h q u esti o n, t h e 

p ositi v e or n e g ati v e w ei g ht e d v al u e  t h at 

e a c h p arti ci p a nt i n t h e s ur v e y assi g n e d t o 

e a c h crit eri a, b ut c o m p ar e d wit h t h e 

a bs ol ut e a d diti o n of t h e w ei g ht e d v al u es of 

all t h e crit eri a a n d t h e willi n g or 

a c c e pt a n c e of t h e s p o ns or s t o p a y t o 

i n cl u d e s u c h crit eri a or, i n t h e c as e of t h e 

c o ntr a ct ors, t h eir a c c e pt ati o n t o r e d u c e 

p arti all y t h eir b e n efits i n c as e t h e y 

i n c or p or at e  s u c h  crit eri a  wit h o ut 

i n cr e asi n g t h eir bi d pri c e. 

3.  T h e si z e ( di a m et e r) of t h e s p h er e 

r e pr es e nt s, f or e a c h q u esti o n , t h e a bs ol ut e 

w ei g ht e d v al u e of e a c h crit eri a, c o m p ar e d 

wit h t h e r est of t h e crit eri a. 
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T h e w a y t h e fi g ur es s h o ul d b e i nt er pr et e d as p er 
t h e tr e n ds t h at it is s h o w n i n n e xt i m a g e:  

 
Fi g ur e 1: G ui d e t o i nt er pr et t h e gr a p hi c al r e pr es e nt ati o n of t h e 

e v a lu ati o n of t h e o p er ati o n a n d m ai nt e n a n c e crit eri a.  

 
3. 4.  S u r v e y t o i d e ntif y t h e us e of t h e 

o p e r ati o n a n d m ai nt e n a n c e c rit e ri a. 
F or e a c h of t h e 1 5 o p er ati o n a n d m ai nt e n a n c e 
crit eri a c o nsi d er e d i n t h e s ur v e y, a t ot al of f o ur 
q u esti o ns a n d t h eir r e pl a ys w er e us e d.  
 
T h e q u esti o ns i n cl u d e d i n t h e s ur v e y w er e: 
 

•  Q u esti o n 1.  Pl e as e c o nfir m if y o u m a y i n cl u d e 
i nt o y o ur s c o p e of s u p pl y of y o ur pr o p os al 
n e xt list of st u di es a n d w or ks wit h o ut 
i n cr e asi n g t h e pri c e of t h e pr o p os al, if t h e y 
i n cr e as e y o ur pr o b a bilit y t o b e a w ar d e d wit h 
t h e pr oj e ct. 

•  Q u esti o n 2.  Pl e as e c o nfir m h o w m u c h 
i n cr e m e nt of t h e pr oj e ct c ost y o u m a y ass u m e 
f or e a c h of t h e n e xt st u di es a n d w or ks, if 
c o ntr a ct or i n cl u d e t h e m i n it s pr o p os al  

•  Q u esti o n 3.  Pl e as e c o nfir m if y o u m a y ass u m e 
t h e c ost of e a c h of t h e n e xt crit eri a a n d w or ks 
if t h e c o ntr a ct or i n cl u d es t h e m i n its pr o p os al, 
b ut t h e y i m pr o v e a n d o pti mi z e t h e pr oj e ct 
O P E X. 

•  Q u esti o n 4.   Pl e as e c o nfir m if i n t h e t e c h ni c al 
e v al u ati o n of t h e pr o p os als it c o ul d h a v e a n y 
p ositi v e i m p a ct t h e i n cl usi o n of n e xt list of 
st u di es a n d w or ks b y c o ntr a ct or. 

 

4.  I n di vi d u al a n al ysis of e a c h o p e r ati o n a n d 
m ai n te n a n c e c rit e ri a 

F o c usi n g t o s h o w t h e r es ults of t h e a n al ysi s a n d 
a v oi di n g e xt e n di n g t o o m u c h t hi s arti cl e, o nl y o n e 
of t h e fift e e n o p er ati o n a n d m ai nt e n a n c e crit eri a i s 
r e pr es e nt e d, b ei n g p ossi bl e t o a c c ess t h e c o m pl et e 
s et of o p er ati o n a n d m ai nt e n a n c e crit eri a i n t h e 
r ef er e n c e t h esis [ 1]. T h e crit eri a t h at h as b e e n 
s el e ct e d f or t hi s arti cl e i s t h e o n e n a m e d as 
“ M ai nt e n a n c e c ost o pti mi z ati o n st u d y ”, as it s elf 
r efl e ct s t h e o p p osit e a p pr o a c h a n d v al u ati o n f or t h e 
O w n er a n d f or t h e C o ntr a ct or. 
 

T h e d et ail e d a n d c o m pl et e r e pl a ys c oll e ct e d fr o m 
t h e q u esti o ns 1, 2, 3 a n d 4 ar e i n cl u d e d i n t h e 
r ef er e n c e t h esi s [ 1]. 
 
Usi n g t h e f or m ul a i n cl u d e d i n t h e r ef er e n c e t h esi s 
[ 1] a n d t h e r e pr es e nt ati o n crit eri a i ntr o d u c e d i n t h e 
p oi nt 3. 3 of t hi s arti cl e, t h e gr a p hi c al 
r e pr es e nt ati o n of t h e a n al ysi s of t h e f o ur q u esti o ns, 
t h at c oll e ct t h e p oi nt of vi e w of t h e O w n er a n d t h e 
C o ntr a ct or, i s s h o w n i n n e xt i m a g e.  
 

 
Fi g ur e 2:. O w n er a n d C o ntr a ct or e v al u ati o n of t h e 
M ai n t e n a n c e C o sts o pti mi z ati o n st u di es crit eri a.  

 
C o nsi d eri n g t h e l o c ati o n a n d si z e of t h e s p h er es 
i n cl u d e d i n t h e Fi g ur e 2 a n d c o nsi d eri n g t h e t ot al 
n u m b er a n d w ei g ht of t h e r e pl a ys c oll e ct e d, 
t o g et h er wit h t h e i nt er pr et ati o n crit eri a e x pl ai n e d 
i n t h e p oi nt 3. 3 ( Fi g ur e 1) of t hi s arti cl e, n e xt 
c o n cl usi o ns c o ul d b e o bt ai n e d: 
 
1. C o nt r a ct o r. I n c r e as e of a w a r di n g p r o b a bilit y   
F or C o ntr a ct ors, t hi s crit eri o n i s n ot r el e v a nt. T h e y 
c o nsi d er t h at it mi g ht i m pr o v e t h eir pr o b a bilit y t o 
b e a w ar d e d, b ut t h e y ar e n ot willi n g t o a bs or b t h e 
c osts t o d e v el o p s u c h ki n d of st u di es, u nl ess t h e y 
ar e r ei m b ur s e d or p ai d b y t h e O w n er. 

I n g e n er al, C o ntr a ct or s d o n ot h a v e i n t h eir 
or g a ni z ati o ns s u c h ki n d of e x p ertis e t h at c o ul d 
p erf or m t h es e st u di es i n h o us e at a mi ni m u m c ost, 
b ei n g n e c ess ar y t o s u b c o ntr a ct t hi s a cti vit y t o 
s p e ci ali z e d c o m p a ni es or t o t h e v e n d or s of t h e 
m ai n e q ui p m e nt t h at t h e y m a y b o u g ht, d e cr e asi n g 
t h er ef or e t h eir b e n efit m ar gi n f or t h e pr oj e ct. 

2. O w n e r. A c c e pt ati o n of t h e i n c r e m e nt of t h e 
c ost  
T h e a p pr o a c h s h o w n b y C o ntr a ct or d ef er s wit h t h e 
o pi ni o n of t h e pr o p ert y, t h at it is a c c e pti n g t o p a y 
u p t o a 2 % m or e f or t h e c o ntr a ct pri c e, if t hi s 
i n cr e m e nt i s j ustifi e d b y a n o pti mi z ati o n of t h e 
pr oj e ct O P E X. 
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The maximum extra cost to be accepted by Owner 
is limited to the improvement of the OPEX and the 
general improvement of the profit of the project. 

3. Owner. Acceptation of the increase of the 
cost by optimizing the OPEX 
In the Ownership point of view, the studies to 
improve and optimize the cost of the maintenance 
activities could optimize the OPEX of the project 
in the range of the 1% to the 5%, as the cost of the 
spare parts and the duration of the downtimes 
could be reduced, as well as other several factors, 
being this compatible with the replays obtained for 
the question 2. 
 
4. Owner. Improvement of the technical 
evaluation of contractor’s proposals 
In the special case of this criteria, its incorporation 
in the Contractor proposal could increase the 
probability to improve the evaluation of the offer 
by the Owner in a range of the 1% to the 3%, if it 
is demonstrated that the OPEX optimization can be 
achieved. 
 
5. Global evaluation of the operation and 

maintenance criteria  
Next figure represents the relative evaluation of the 
professionals that participated in the survey under 
the “Contractor” profile about the criteria 
“maintenance cost optimization studies” compared 
with the rest of the criteria analysed. 
 
This figure does not represent the total of the 
fifteen operation and maintenance criteria 
analysed, in order to add clarify to the trend, being 
possible to get the complete picture in the 
reference thesis [1]. 
 

 
Figure 3:Global evaluation of the maintenance cost 

optimization studies under the Contractor point of view  
 
From the Figure 3, it could be observed that the 
Contractor feels comfortable by delivering the 
operation and maintenance manuals of the facility 
or equipment that he will build, at it is the classical 

approach and he considers that it will not increase 
the cost or the risk of his proposal. 
 
In the Contractor point of view any other study or 
analysis that could not be developed internally, 
being necessary to subcontract a specialist, and 
therefore reducing the Project Benefit margin, will 
not be prioritized and will not be considered as of 
its interest, non-including them in the proposal. 
 
Next figure represents the relative evaluation of the 
professionals that participated in the survey under 
the profile of Owner, about the same criteria, 
“maintenance cost optimization studies” with the 
rest of the criteria analysed.  
 

 
Figure 4:Global evaluation of the Maintenance cost 
optimization studies under the Owner point of view  

 
For Owners or Sponsors becomes more attractive 
that Contractor includes under its scope of work 
the operation cost optimization studies and the 
critically analysis of the spare parts, that would 
minimize the cost and value of the stocked material 
and also minimize the time of unavailability due to 
critical and insurance spares run out, that may not 
be available in the warehouse due to their high 
costs and delivery time, or maybe due to the lack 
of analysis in their interchangeability. 
 
6. Raking of relevance of the operation and 

maintenance criteria. 
Next figure represents the relative and absolute 
weighted ranking of the criteria previously 
represented in Figure 3, as per next weight 
assignation methodology: 
 

o X (priority); 20%  
o Y (acceptance to increase an increment in 
the project cost or to reduce the benefit margin): 
40% 
o Z (global evaluation): 40% 
 

The values used in the weight assignation are base 
in the experience of the authors and the comments 
and recommendations collected in several 
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interviews with some of the participants in the 
survey. 
 

 
Figure 5: Ranking of priority of the evaluation of the operation 

and maintenance criteria under the contractor point of view. 
 
Next table represents the comparison of the 
relative ranking of the previous criteria under 
Contractor and Owner point of view.  
 

Table 1: Comparison of the prioritization ranking of 
some operation and maintenance criteria under the 

Contractor and Owner point of view.  
Name of criteria Contractor 

(Question 1) 
Owner 

(Question 2) 
Operation manual 3 15 

Maintenance manual 1 8 
Maintenance cost optimization 

studies 12 3 

 
7. Conclusions  
Any construction or development project for an 
industrial or energy infrastructure, of a complex 
equipment or even a common use equipment, shall 
be managed by a contract and some technical 
specifications that should define, as much clear as 
possible, what it is expected from both parties . 
 
The balance and the harmony during the 
development time of the project could be achieved 
if the expectations of both parties are reasonable 
and well known, in what it could be named as 
“contractual empathy”. 
 
In a global world, where the competence to build 
or fabricate cheaper and cheaper is continuously 
increasing, those Contractors that would like to 
take some advantage and obtain some relevance, 
should offer a product that would exceed the 
expectations of the client and as it has been 
described in the present article, make his product 
(or project) be preferred and selected by the client, 
even being more expensive that other ones. 
 
The integration since the very early development 
phases of persons with experience in the operation 
and maintenance of the products or projects to be 
delivered, may help to clarify and achieve 
agreements between contractors and owners, and 
will represent an opportunity to generate the 

differentia position from other competitors in front 
of the Owner as the way to optimize the profit and 
benefit of the project.  
 
This innovative approach and strategy from the 
Contractor side to identify and supply what the 
clients are expecting is quite common on all those 
sectors where the name and the reputation of the 
vendor is no longer a differential advantage. 
 
In the area of the energy infrastructure projects and 
particularly those related with natural gas, this new 
approach is being observed. A new market of 
consultancy services and support in any operation 
and maintenance areas is under development, as 
new owners and sponsors, with no experience and 
background references and knowledge are entering 
in the energy infrastructure business, but 
introducing more business aggressive and 
competitive requirements that were present in a 
classical regulated and protected market.  
 
This new approach also responds to the 
requirement of those Contractors that want to 
match with the qualifying criteria introduced by 
Owners that request the integration of experts in 
the operation and maintenance areas of those 
facilities that will be delivered by contractor, 
including, under Contractors scope of work, in 
some of those projects the future operation and 
maintenance of the facilities under BOO or BOOT 
contracts, that will include this requirement for 
periods of time between 2 years to up to 25 years. 
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