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DESIGN  AND INSTALLATION  OF ON-LINE ANALYSER SYSTEMS – 

GUIDE  TO TECHNICAL ENQUIRY AND BID  EVALUATION  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ i zation  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ica l  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard i zation  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or agreements  of I EC on  techn ical  matters  express,  as  nearl y  as  poss ible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  re l evant subjects  s i nce  each  techn ical  comm i ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nati ona l  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC 
Publ i cations  i s  accu rate,  I EC  cannot be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  exten t possib le  i n  thei r national  and  reg i onal  publ i cations.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provide  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  National  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC  Publ i cation  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  pub l i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

The main  task of I EC techn ica l  committees  is  to  prepare  I n ternational  Standards.  However,  a  
techn ical  committee  may propose the  publ ication  of a  techn ical  report when  i t  has  col l ected  
data  of a  d i fferen t kind  from  that wh ich  i s  normal l y publ ished  as  an  I n ternational  Standard ,  for 
example  "state  of the  art" .  

I EC Techn ical  report I EC  61 832  has  been  prepared  by subcommittee  65B:  Measurement and  
con trol  devices,  of I EC techn ical  committee  65:  I ndustria l -process  measurement,  control  and  
au tomation .  

EEMUA Publ ication  226  “Design  and  I nsta l l ation  of On-Line  Anal yser Systems;  A Gu ide  to  
Techn ical  Enqu i ry and  B id  Evaluation” 1  has  served  as  a  bas is  for the  e laboration  of th is  
techn ical  report.  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst ed i ti on  publ ished  in  1 999.  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .  

___________ 
1   Th i s  text  i s  reproduced  as  an  I EC Techn ical  Report  wi th  the  ki nd  perm ission  of EEMUA (The  Eng i neeri ng  and  

Equ ipment Users  Association  –  UK).  
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Th is  ed i tion  i ncludes  the  fol l owing  s i gn i fican t techn ica l  changes  wi th  respect to  the  previous  
ed i tion :  

a)  Foreword :  Foreword  amended  to  i nd icate  that th is  document covers  the  general  princip les  
bu t speci fic requ irements  must be  developed  for each  proj ect;   

b)  Clause  1 :  C lari fications  added  to  requ i rements  for documentation  and  d rawings  requ ired  
wi th  b ids;  

c)  Clause  2:  Further i n formation  added  on  techn ical  i n formation  requ i red  wi th  bi ds.  
 Add i ti onal  clauses  added  to  speci fy tra in ing  and  spares  i n formation  requ i red  wi th  b i ds.  
 Techn ica l  add i ti ons  and  clari fications  made th roughou t to  speci fic sub-clauses  detai l i ng  
techn ical  i n formation  requ i red  wi th  b ids;      

d )  Clause  3 :  Add i tional  i n formation  and  i tems  added  on  key areas  that need  to  be  i ncluded  in  
techn ical  b id  evaluations.   Add i ti onal  weigh ting  factor added  for eng ineering  services;  

e)  Annex A:  Sample  Anal yser Speci fication  Template  replaced  by a  more  comprehensive  and  
detai l ed  example.  

Th is  techn ical  report i s  to  be  used  i n  con j unction  wi th  I EC TR 61 831 ,  On-line analyser 
systems – Guide to design and installation .  

The  text of th is  s tandard  i s  based  on  the  fo l lowing  documents:  

Enqu i ry d raft  Report  on  voti ng  

65B/960/DTR 65B/976/RVC 

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  techn ical  report can  be  found  in  the  
report on  voti ng  ind icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/I EC  D irecti ves,  Part 2 .  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  ind icated  on  the  I EC websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l ingual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  
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DESIGN  AND INSTALLATION  OF ON-LINE ANALYSER SYSTEMS – 
GUIDE  TO TECHNICAL ENQUIRY AND BID  EVALUATION  

 
 
 

1  Scope 

This  techn ical  report i s  i n tended  as  a  gu ide  to  assist i n  the  development of a  speci fication  or 
materia l  requ is i tion  for anal ysers  and  the ir associated  support systems.  I t  i s  i n tended  to  be  
used  for enqu i ry purposes  and  the  subsequent assessment of the  b ids  presented  by the  
prospective  vendors.  The  i n ten tion  is  to  cover the  general  pri ncip les  and  i tems  that need  to  be  
addressed  when  purchasing  large  anal yser systems.   

Th is  techn ical  report i s  not i n tended  as  a  design  speci fication  i n  i ts  own  ri ght and  des ign  
gu idance has  been  de l i beratel y om i tted .  I t  i s  to  be  read  i n  con junction  wi th  I EC TR 61 831 ,  On-
line analyser systems – Guide to design and installation ,  wh ich  provides  further gu idance on  
speci fic des ign  deta i ls  wh ich  need  to  be  included  i n  the  speci fication  or materia l  requ is i tion  
used  for the  purchase  of anal ysers  and  associated  systems.   

To  s impl i fy the  speci fication  and  b i d  process  i t  i s  des i rable  to  have  a  standard  format for both  
the  enqu i ry documentation  and  the  response from  the  anal yser vendor.  Th is  techn ica l  report  
i s  i n tended  to  provide  that framework.   

Clause  4 ,  'Scope  of suppl y'  l ays  ou t the  head ings  and  any re levant  associated  comments  for 
the  speci fication  of a  complete  anal yser system .  Analyser systems are  not a l l  the  same and  

i nd ividual  requ irements  for tota l  con ten t wi l l  i nvariabl y d i ffer.  However th is  techn ical  report i s  
l a i d  ou t such  that i nd ividual  clauses  can  be  selected  or om i tted  as  requ ired .  The  
recommended  approach  i s  to  i ncl ude  a l l  clause  head ings  and  where  re levan t state  as  "Not 
Appl icable".  

Clause  5,  'B id  techn ica l  evaluation '  covers  procedures  for b i d  assessment and  g i ves  
suggested  poin ts  against  wh ich  b i ds  shou ld  be  anal ysed .  

2  Normative references  

I EC TR 61 831 :201 1 ,  On-line analyser systems – Guide to design and installation  

3 Prel iminary detai ls   

3. 1  Brief project  description  

The speci fication  document shou ld  contain  a  brief description  of the  project  associated  wi th  
the  anal yser i nsta l l ations  includ ing  s i te  l ocation ,  type  and  number of anal yser houses,  tag  
numbers  for the  proposed  houses  and  anal ysers ,  and  the  major ob l igations  expected  of the  
systems  vendor,  e . g .  design  work,  manufacture,  procurement,  testing ,  transportation  to  s i te,  
comm ission ing  and  tra in ing .   

The  analyser and  instal l ation  may be  suppl ied  by the  same or separate  vendors.  The  normal  
preference i s  for the  anal yser vendor to  a lso  suppl y the  sample  cond i ti on ing  system  and  
hous ing  of the  i nstal l ation  as  th is  g i ves  a  s i ng le  poin t of responsibi l i ty.  I f several  anal ysers  are  
be ing  i nsta l l ed  at  the  same time,  the  complete  i nsta l lation  can  be  suppl ied  by a  specia l ised  
anal yser systems sub-contractor.  See  I EC TR 61 831 ,  On-line analyser systems – Guide to  
design and installation ,  for fu rther i n formation  on  anal yser i nsta l lation  des ign .   
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3.2  Type of response  expected  from  the vendor  

The type  of response requ i red  of the  vendor shou ld  be  clearl y stated ,  e. g .  answer a l l  sections  
on  an  i nd ividual  basis,  h igh l i gh t deviations  from  the  speci fication  wi th  techn ical  reasons  for 
non-compl iance  and  the  a l ternatives  proposed .   

I t  shou ld  be  made clear that any drawings  and  d ata  presented  wi th  the  bid  shou ld  be  re levant 
to  that b id .  Standard  drawings  are  on l y acceptable  i f appl icable  for the  speci fic appl ication .  
Typical  d rawings  or examples  from  other projects  are  general l y unacceptable.   

The  l anguage i n  wh ich  the  b id  i s  to  be  subm itted  shou ld  be  speci fi ed .   

3.3  Cri tical  cri teria  on  bid  rejection   

Consistency of response  from  al l  vendors  i s  necessary to  provide  a  fa i r basis  for techn ical  
comparison  of b ids .   

I t  shou ld  be  made clear to  the  vendor that non-compl iance  wi th  the  requested  response 
format may l ead  to  au tomatic rej ection  of the  b id .   

A h i gh  degree  of importance  shou ld  be  p laced  on  techn ical  competence  i n  sample  system  
design  as  th is  i s  the  area  whereby the  anal yser systems  wi l l  most l ikel y fa i l .  Typica l  d rawings  
or examples  of past s im i lar appl ications  are  general l y not  sufficien t to  determ ine  the  
competence  and  qual i ty of des ign  being  offered  for the  speci fic  proj ect.  

Des ign  for ease  of main tenance shou ld  also  be  emphasised  as  an  importan t aspect i n  
assessing  the  b i ds.   

4 Scope of supply  

4.1  General  

This  clause  covers  typical  i tems  and  techn ica l  requ i rements  that shou ld  be  included  in  the 
enqu iry document wi th  examples  to  emphasise  the  types  of cl ause  that shou ld  appear and  the  
associated  techn ical  and  scope  considerations .  I t  does  not necessari l y i nclude  the  complete  
set of clauses  or techn ical  requ i rements  that may be  requ i red  for a l l  projects .  These  need  to  
be  developed  on  a  speci fic project bas is.  

The  fi nal  b id  enqu iry document shou ld  con ta in  an  i tem ised  l i st  or table  iden ti fying  a l l  the  major 
hardware  assembl ies  (wi th  tag  numbers  and  quanti ties  as  appropriate)  and  the  eng ineering  
services  ( i nspection ,  testing ,  s i te  acceptance,  documentation ,  tra in ing ,  etc. )  that are  included  
wi th in  the  vendor's  scope.  Th is  may a lso  be  used  as  the  bas is  for a  commercial  breakdown  of 
the  costs.  

4.2  Vendor/cl ient  in terfaces  

I n terface  poin ts  shou ld  be  clearl y defined  i n  terms  of s i te  work tie-i ns .  

Where  testing  of the  anal yser i nstal l ation  is  requ ired  i t  shou ld  be  made clear who is  
responsible  for provid ing  any necessary test equ ipment and  test  gases/l i qu ids.  

The  Vendor shou ld  make due  a l l owances  wi th in  the  b i d  for i nspection  and  qual i ty assurance 
checks  by the  cl ien t/purchaser.  

4.3  Procurement responsibi l i ties   

I t  shou ld  be  made clear whether the  systems  vendor i s  to  buy in  the  anal ysers  or i f the  cl i ent 
wi l l  ‘ free  i ssue’  them  to  the  vendor for i nstal l ation .  
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When  analysers  are  procured  by the  systems vendor the  ri gh t for the  cl ien t to  i nspect the  
anal ysers  prior to  d ispatch  to  the  systems vendor's  works  shou ld  be  reserved .  The  systems 
vendor i s  to  i n form  the  cl i en t when  i nspections  are  due.  

The  cl ien t shou ld  reserve  the  righ t to  overri de  any vendor selection  of type  and  make of 
anal yser or pre-speci fy the  requ i red  type  and  model (s)  i f on l y speci fic types  are  acceptable.  
Th is  i s  a lso  appl icable  to  other systems components  where  speci fic equ ipment i s  preferred  or 
requ i red  for consistency wi th  other equ ipment a l ready used  on  s i te.  

When  anal ysers  are  suppl ied  ' free  issue'  to  the  systems vendor,  th is  shou ld  not free  the  
systems vendor from  obl i gations  to  ensure  the  anal ysers  meet performance  requ irements  
when  i nstal l ed  wi th in  the  overal l  system .  

4.4 Standards  and  codes  of practice  

The  speci fication  shou ld  ca l l  up  a l l  codes  and  standards  re levant to  the  work.  A 
comprehensive  l i st  i s  g i ven  in  I EC TR 61 831 .  Add i ti onal l y,  there  may be  some project speci fic 
standards  and  cl i ent  speci fic Codes  of Practice  wh ich  shou ld  be  attached  to  the  enqu i ry 
speci fication .  

The  systems  vendor shou ld  acknowledge fu l l  conform i ty to  a l l  l i s ted  documents  (or h i gh l igh t  
any deviations)  and  be  prepared  to  have  a l l  such  documents  avai l ab le  i n  the  even t of a  
d ispute.  

4.5  Documentation  requ i rements  

4.5. 1  Quotation  stage  

The  systems  vendor i s  expected  to  respond  to  the  speci fication  i n  a  systematic manner i n  
order to  be  fa i rl y assessed .  The  speci fication  shou ld  i den ti fy a l l  the  d rawings  and  
documentation  necessary to  assess  the  b i d .   

4.5.2  Project stage  

During  the  project the  systems  vendor shou ld  suppl y d rawings  for comment or approval  by the  
cl ien t.  

A test program  document shou ld  be  produced  by the  vendor to  the  satisfaction  of the  
cl ien t/purchaser.  Th is  shou ld  i ncorporate  a l l  tests  for a l l  aspects  of the  hardware  and  software  
of the  system .  The  object of the  test program  is  to  ensure  that a l l  testing  requ ired  i s  i denti fi ed  
and  performed.  The  vendor shou ld  be  requ i red  to  produce record  sheets  for each  test.  The  
test program  shal l  encompass,  bu t not be  l im i ted  to,  the  veri fication  of compl iance  wi th  each  
and  every clause  of th is  document ca l l i ng  for speci fic functions  and  i nstal lation  of the  
hardware  and  software.  Al l  testing  shou ld  be  carried  ou t to  a  pre-arranged  schedu le.  

Completion  and  comment/approval  of sample  system  design ,  house  layou t,  e l ectrica l  
d istribu tion ,  safety system  log ic and  house/anal yser system  housekeeping  log ic and  control  

shou ld  form  a  proj ect m i lestone  and ,  i f requ i red ,  be  part of a  stage  payment scheme.  

General  assembly d rawings  are  not a  necess i ty for approval ,  as  i t  i s  d i fficu l t to  trans late  
accurate l y to  actual  bu i l d ,  bu t the  cl i en t shou ld  request the  ri ght to  see  these  drawings  (or 
i nsist on  the  production  of such  drawings)  for comment prior to  bu i l d .  These  are  important i n  
ga in ing  a  gu ide  for ensuring  access ib i l i ty for main tenance and  correct posi ti on ing  of d rains  
and  vents .  
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4.5.3  Project completion   

The speci fication  shou ld  requ ire  that the  anal ysers  and  systems  wi l l  n ot be  accepted  unti l  
completion  and  approval  of a l l  documentation  requested  in  the  speci fi cation .  A usefu l  
mechan ism  is  to  i nclude  th is  requ i rement as  a  formal  stage  payment i tem .   

On  completion  al l  tests,  i nspections  and  non-conformances  wherever they are  carried  ou t 
shou ld  be  documented  and  included  in  the  hand-over doss ier.  The  vendor shou ld  provide  
necessary documentation  wi th  the  anal yser.  The  i ndex shou ld  be  subm itted  to  the  company 
for approval  prior to  the  manual  being  produced .  

F i nal  documentation  requ irements  shou ld  be  i denti fi ed  and  i ncluded  i n  the  scope of supply,  
e. g .  number of fi na l  operating  manuals  and  as-bu i l t  d rawings.  The  fi nal  operating  manuals  
shou ld  conta in  a l l  operating  i nstructions  for the  anal ysers  and  associated  systems  includ ing  
speci fic i nstruction  manuals  and  techn ical  data  sheets  for a l l  anal ysers  and  major systems 
components .  The  format of the  fina l  documentation  (numbers  of hard  copies  and /or software  
copies)  shou ld  a lso  be  speci fied .  

4.6  General  specification  

4.6. 1  Envi ronment  

The environmenta l  cond i ti ons  in  wh ich  the  anal ysers  and  systems  wi l l  be  i nsta l led  shou ld  be  
defined .  

I n formation  shou ld  include  temperature  extremes,  hum id i ty extremes,  i nd ication  of sa l i n i ty 
(e. g .  coastal  l ocation)  and  i nd ication  of background  contam inan ts  (e . g .  l ow l evels  of H 2S).   

For house  des ign  and  effects  on  ven ti lation  requ i rements,  in formation  on  wind  speeds  and  
d i rections  shou ld  be  g i ven .  Typical l y wind  i n formation  shou ld  i nclude  expected  gusting  ratios,  
m in imum  average  speeds  exceeded  90  %  of time and  maximum  average speeds  exceeded  5  
%  of t ime.  

4.6.2  Hazardous  area  classification   

The area  class i fication  re lati ng  to  where  the  anal ysers  and  systems  are  to  be  i nstal l ed  shou ld  
be  defined .  Atten tion  shou ld  be  pa id  to  any possible  i n fluence the  anal yser i nsta l lation  wi l l  
impose  on  th is  cl assi fication .  For example  the  area  classi fication  may be  Zone  2 ,  Gas  Group  
I I B,  Temperature  Class  T2.  I nstal l ation  of anal ysers  u ti l i s ing  H ydrogen  services  wou ld  impose 

l ocal  requ i rements  for Gas  Group I I C  or I I B  +  H 2 .  I nsta l lation  of anal ysers  working  on  samples  

or requ i ri ng  services  wi th  au to  i gn i tion  temperatures  below 300  °C wi l l  impose local  
requ i rements  for ra is i ng  the  Temperature  Class  to  T3  or h igher.  

The  speci fication  shou ld  clearl y i nd icate  possible  area  class i fication  d i fferences  ins ide  and  
ou ts ide  anal yser houses.  

4.6.3  Equ ipment certi fication   

When  i nsta l l i ng  houses  the  area  classi fication  wi th in  the  house  wi l l  be  dependen t on  
ven ti lation  des ign ,  whether sources  of i n ternal  re lease  are  normal  or abnormal  and  
samples/services  associated  wi th  the  anal yser.  

Certi fication  of equ ipment may a lso  depend  on  the  i n tended  app l ication .  For example  the  
ven ti lation  and  safety system  speci fied  may j usti fy a  non-hazardous  envi ronment wi th in  a  
house  in  normal  cond i tions .  However i f equ ipment i s  requ ired  to  operate  i n  the  even t  of 
ven ti lation  fai l u re  i t  shou ld  be  speci fied  to  meet the  poten tia l  hazard .  
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4.6.4  U ti l i ty systems   

Al l  u ti l i ty services  – s team,  water,  a i r,  p l ant  n i trogen  and  e lectrical  – shou ld  be  i den ti fi ed .  
Constrain ts  on  these  services  shou ld  be  clearl y h i gh l i gh ted  (e . g .  maximum  pressures,  fl ows,  
etc. )  as  the  avai l abi l i ty and  qual i ty of the  u ti l i ti es  wi l l  impact on  the  overal l  anal yser system  
cost.  For example,  l ack of adequate  cool ing  water may necessi tate  refri gerated  cool ing  
systems or i nadequate  steam  suppl y may necessi tate  e lectrical  trace  heating  when  steam  
heating  i s  acceptable,  etc.  

U ti l i t i es  a lso  i nclude  services  requ i red  by the  analyser to  perform  the  anal ysis  

(e. g .  carrier gases,  chem icals) .  These  shou ld  be  clearl y i den ti fi ed  as  to  whether avai lable  on  
s i te  for d i rect connection  or whether a  faci l i ty i s  requ ired  for bottle  storage  and  access  for 
replen ishment.  

The expected  consumption  of a l l  u ti l i t i es  shou ld  be  clearl y i nd icated  i n  the  system  vendor's  
b id  to  a l low overal l  l i fe  cycle  costs  to  a lso  be  cons idered  i n  the  b i d  evaluation .  

4.6.5  Label l i ng   

Labels  are  requ i red  for i d en ti fication  of components  and  as  warn ing  devices  where  hazardous  
materia ls/cond i tions  exist.  

I t  shou ld  be  made clear that l abel l i ng  i s  an  importan t part of the  i nstal lation .  Labels  shou ld  be  
securel y fixed  to  the  part  they are  i den ti fying  by screws or ri vets .  Sticky backed  l abels  shou ld  
not be  used  as  these  invariabl y peel  off and  are  l ost.  

Preference shou ld  be  expressed  for engraved  l abels  e i ther i n  s tain less  steel  or traffol yte.  
Pri n ted  type  l abels  can  be  very d i fficu l t  to  read  after a  few years.  

Where  i t  i s  d i fficu l t  to  mount l abels  (on  smal l  va lves  for example) ,  the  labels  shou ld  be  
securel y attached  wi th  sta in less  s teel  wi re.  

4.7  Analyser house  specification   

4.7. 1  Overal l  l ayout,  size  constraints  and  location  

To supplement the  description  of l ayou t requ i rements ,  etc. ,  i t  i s  he lpfu l  to  i nclude  a  marked-up 
p lot p lan  and  hazardous  area  drawings  wi th  the  enqu iry.  

When  asking  the  vendor to  propose  the  house  d imensions  any requ i rements  for fu ture  
anal ysers  and  work faci l i ti es  (work bench ,  cupboards,  etc. )  shou ld  be  cl early g i ven .  

S izing  and  anal yser system  layou ts  shou ld  take  i n to  consideration  access ibi l i ty for 
main tenance and  rou tine  system  checks  wi thou t d i smantl i ng  equ ipment.  

S i zing  of anal yser housings  shou ld  a lso  consider fu ture  expansion  requ i rements.  

A s i te  survey shou ld  be  carried  ou t to  i denti fy the  preferred  location  and  any constra in ts  
l im i ting  he igh t,  wid th  and  l eng th  and  orien tation .  Layou t of external  equ ipment shou ld  be  
determ ined  and  quoted  to  the  vendor to  g i ve  the  maximum  d imensions  to  be  worked  to.  

I f constra in ts  resu l t i n  roof mounted  equ ipment be ing  an  option  then  the  enqu iry shou ld  
request means  of access  and  appropriate  safety ra i l i ngs.  

For safety and  to  reduce the  l oad  on  house  ven ti l ation  requ i rements  i t  i s  preferable  to  l im i t 
equ ipment i ns ide  the  house  to  the  bare  m in imum .  Sample  hand l ing  cabinets,  e l ectrical  swi tch  
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gear (other than  s i ng le  phase  d istribu tion  boards  for users  ins ide  the  house)  and  j unction  
boxes  shou ld  be  mounted  on  the  external  house  wal ls.  

4.7.2  Construction   

Materia ls  (s ta in less  steel ,  carbon  s teel ,  pre-fabricated  concrete,  GRP,  etc. ) ,  type  of 
construction  (s ing le  skin ,  double  skin ,  etc. )  and  i nsu lation  requ irements  shou ld  be  clearl y 
speci fied .  

The  method  of l i fti ng  prefabricated  houses  shou ld  be  cons idered  and  the  preference clearl y 
g iven ,  i . e .  top  l i ft  or bottom  l i ft.  Bottom  l i ft  requ i res  less  s tructura l  s trength  in  the  house  wal ls  
bu t requ ires  spreader arms  wh ich  cou ld  g ive  height  access  problems  when  i nstal l ing  on  s i te.  

Ven ti l ation  a i r exi t  l ouvers  at the  top  of the  house  to  encourage d iss ipation  of gases  and  fl oor 
d rainage  to  remove spi l l ages  and  faci l i tate  wash ing  down  shou ld  be  clearl y speci fi ed .  I t  
shou ld  not be  assumed  that the  systems vendor wi l l  au tomatical l y provide  such  faci l i ti es .  

The  speci fication  shou ld  a lert the  systems  vendor to  the  poss ibi l i ty of restrictions  i n  transport 
and  p lace  upon  the  vendor the  responsib i l i ty of ensuring  the  des ign  can  be  transported  wi th  
the  m in imum  of effort,  i . e .  provis ion  of su i table  j unction  boxes  or man i folds  i f equ ipment needs  
to  be  removed ,  etc.  

Pain ti ng  is  an  importan t aspect and  s i te  requ i rements  and  practices  for colour and  surface  
preparation  shou ld  be  clearl y defi ned .  Any damage to  pa in t work in  trans i t  to  s i te  and  
i nsta l l ation  shou ld  be  made  good  and  be  the  responsibi l i ty of the  systems  vendor.  

4.7.3  Venti l ation   

The type  of ven ti lation ,  forced  or natural ,  shou ld  be  stated .  

The  main  object of the  ven ti lation  is  to  ensure  safe  d ispers ion  of any hazardous  materia ls  
re leased  ins ide  the  house.  The  secondary objecti ve  is  to  provide  su i table  working  cond i ti ons  
for both  the  anal ysers  and  the  main tenance personnel .  I t  i s  common  to  have  redundant  fans  
to  ensure  con tinued  safe  operation  i n  the  even t of a  s ing le  fan  fa i lu re.  

Ven ti l ation  rates  shou ld  be  based  around  these  cri teria  and  s i zi ng  methods  are  g i ven  in  I EC  
TR 61 831 : 201 1 ,  3 . 6  and  3. 7.  

Care  shou ld  be  taken  i n  choice  of fan  systems.  I t  i s  importan t to  speci fy requ i rements  for 
e lectrical  certi fication  of fan  motors  and  speci fy an ti -static provis ions  for fan  b lades  and  fan  
be l ts  ( i f used) .  

The  source  of the  ven ti l ation  a i r shou ld  be  speci fi ed  as  th is  wi l l  refl ect on  safety requ irements  
for the  house.  The  venti l ation  a i r shou ld  preferably be  ducted  from  a  non-hazardous  l ocation  i f 
practical .  

4.7.4  Ai r condi tion ing   

Air cond i ti on ing  can  take  the  form  of heati ng  on l y,  heating  and  cool ing ,  or cool ing  on l y.  The  
choice  speci fied  depends  on  geograph ical  l ocation .  For hot cl imates,  redundant a i r 
cond i ti on ing  un i ts  may be  requ i red .  

I f e lectric heaters  are  chosen  due  note  shou ld  be  taken  of hazardous  area  classi fication  
maximum  T  rating  and  care  shou ld  be  taken  to  ensure  over-temperatures  i n  the  heater cannot 
occur on  ven ti l ation  fa i l u re.  
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4.7.5  Power d istribution   

Power d istribu tion  depends  on  s i te  services  avai lable.  However i t  may be  s impler and  cheaper 
to  speci fy the  systems  vendor to  provide  the  power d istribu tion  and  vol tage  transformations  
and  run  i n  three-phase  power from  the  s i te  suppl y.  Th is  i s  typ ical l y 400/440  vol ts,  50  hertz,  
three-phase  suppl y.  

Power d istribution  responsibi l i ti es  shou ld  be  agreed  earl y on  i n  the  project,  especia l l y where  
hazardous  areas  are  concerned .  I t  can  be  d i fficu l t  and  cause  s ign i fican t delays  i n  the  del i very 
i f mod i fications  are  requ ired  when  wel l  i n to  the  project.  

I t  i s  advisable  to  speci fy spare  power d istribu tion  poin ts .  

Emergency faci l i ti es  need  to  be  cons idered  and  carefu l l y speci fied .  

Earth ing  requ irements  shou ld  be  detai l ed  i n  the  speci fication .  

Cabl ing  requ i rements  shou ld  a lso  be  deta i l ed  i n  the  speci fication .  

Cable  support and  protection  is  importan t.  The  type  of cable  ti es  that  are  acceptable  shou ld  
be  stated .  Use  of p lastic ties  and  ‘s tick-on ’  cable  supports  shou ld  be  avoided  as  these  
deteriorate  over a  few years.  

4.7.6  Safety systems  

Safety systems  are  provided  for the  protection  of the  anal yser house  and  personnel  i n  the  
even t of an  equ ipment fa i lu re  wh ich  can  or does  l ead  to  a  hazardous  cond i ti on  i n  the  house.  
Safety by des ign  and  correct choice  of equ ipment i s  a lways  to  be  considered  the  fi rst l i ne  of 
defence,  i . e .  correct venti l ation  rates,  correct e lectrical  certi fication  and  m in im isation  of 
poten tia l  sources  of hazardous  materia l  leakage.  Provis ion  of safety systems is  add i tional  to  
correct  des ign  cri teria.  

For forced  ven ti lation  houses ,  fan  fa i l u re  trip  i n terlock functions  shou ld  be  provided  to  i so late  
non-certi fied  equ ipment and  conven ience  outlets  as  non-certi fied  test equ ipment can  be  
connected  to  them .  

F lammable  gas  detection  shou ld  a lso  be  provided  wi th  i ndependent a larm  i n terlock functions  
as  above.  I f toxic or i nert gases  a lso  en ter the  house,  appropriate  toxic gas  and  low oxygen  
l evel  detectors  shou ld  a lso  be  provided .  

Gas  detection  (fl ammable  and /or toxic)  for mon i toring  a i r i n take  systems may be  provided  i f 
considered  necessary.  However th is  requ irement shou ld  be  carefu l l y l ooked  at on  the  bas is  of 
ca lcu lation  or experience  ind icating  an  unacceptable  l i kel i hood  of gas  entering  the  a i r in l et 
system .  ‘N ice  to  have’  shou ld  not be  a  reason  for i nclus ion  in  the  speci fication .  

When  speci fying  gas  detection  systems due  regard  shou ld  be  taken  of the  nature  of the  
hazardous  materials  entering  the  house  so  that correct l ocation  and  ca l i bration  requ i rements  
can  be  determ ined  

4.7.7  Moni toring  and  alarm  systems   

Alarm  contacts  shou ld  normal l y be  des igned  to  be  fa i l -safe,  e . g .  open ing  on  a larm  wi th  de-
energ ise  to  trip  un less  other a larm  s ignal  va l id i ty mon i toring  techn iques  are  being  used  i n  the 
external  a l arm  system .  

I f a  l ocal  panel  i s  to  be  used  for the  alarm  log ic and  annunciation  i t  shou ld  be  recogn ised  that 
th is  panel  shou ld  normal l y be  expected  to  con tinue  to  function  during  venti l ation  fai l u re  and  
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detection  of a  hazardous  cond i tion  by the  gas  detectors .  Correct hazardous  area  certi fication  
is  essen tia l .  

Where  systems are  ti ed  i n to  a  con trol  scheme and  the  anal ysers  are  on  closed  l oop  control ,  
data  val id  status  s ignals  to  the  con trol  system  shou ld  be  provided  based  on  the  anal yser 
i n ternal  sel f d iagnostics  alarm  i f avai l able  and  any l ow fl ow a larms  or other importan t 
parameter a larms  from  the  sample  system .  

Cri tica l  safety a larms  such  as  gas  detection  and  ven ti lation  fa i l u re  shou ld  be  i nd icated  outs ide  
the  house  at the  entrance  as  wel l  as  i n  a  con tinual l y manned  location .  

4.7.8  Signal  In terfacing  with  control  systems   

I n terfacing  wi th  control  systems  may be  e i ther hard  wi red  or by data  l i nks .  Lia ison  wi th  the  
con trol  system  designer shou ld  be  made  to:  ensure  compatib i l i ty;  that  su i table  i n terfacing  
faci l i ti es  are  provided ;  and  that responsibi l i ty for thei r provis ion  has  been  agreed .  See  a lso  
4. 8. 8  on  s ignal  i n terface  requ i rements .  

4.8  Sample  system  speci fications  

4.8. 1  Sample  probe  design  and  location  

The correct des ign  and  l ocation  of the  sample  take-off from  the  process  l i ne  can  be  cri tical  to  
the  successfu l  operation  of the  anal yser.  

The  speci fication  shou ld  request  correct  tagg ing  of the  probes  and  i nd ication  of correct 
orien tation  i n  the  l i ne.  

I t  i s  preferable  to  make  the  systems  vendor responsible  for the  final  des ign  of the  probes.  

4.8.2  Sample  cond ition ing   

The anal yser systems  vendor shou ld  be  responsible  for the  fabrication  and  suppl y of the  
sample  cond i ti on ing  equ ipment.  

The  onus  on  correct design  via  ca lcu lation ,  materia l  se lection  and  selection  of componen t 
parts  shou ld  be  wi th  the  systems  vendor.  To  ass ist the  vendor the  speci fi er shou ld  provide  the  
correct process  data  and  any specia l  sample  cond i ti on ing  requ i rements  such  as  maximum  
delay times,  venti ng  and  drain ing  arrangements ,  etc.  

I n  speci fications  of sample  systems  due  regard  shou ld  be  made to  i solation  arrangements  
(from  process  and  ven t systems),  flow l im i ti ng  of samples  i n to  the  anal yser house  and  
maintenance aspects.  

Systems  wi th  threaded  j o in ts  shou ld  be  g i ven  specia l  atten tion  wi th  respect to  main tenance  
d isassembly and  assembly.  

I tems  requ i ring  regu lar main tenance such  as  fi l ters,  fl ow meters ,  etc.  shou ld  be  provided  wi th  
su i table  d ra in  and/or ven t  arrangements  to  assist i n  safe  removal  or d isassembly.  

With  systems  requ i ri ng  heat tracing  i t  i s  preferable  to  have  the  sample  cond i ti on ing  system  
mounted  i n  a  heated  enclosure.  Th is  ass ists  main tenance.  

Al l  sample  and  ven t i so lation  va lves  and  ends  of sample  l i nes  shou ld  be  clearl y label led  wi th  
stream  i den ti ty and  anal yser tag  number.  
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4.8.3  Sample  transport  

Break poin ts  between  sections  and  componen ts  deemed  necessary to  conform  to  p ipe 
speci fication  and  the  remainder of the  sample  system  shou ld  be  clearl y defi ned .  

4.8.4  Safety (pressure  and  temperature  considerations)   

Sample  system  safety is  an  important  aspect  of design .  

Rel i ef va lves  or bursti ng  d iscs  shou ld  be  provided  to  protect l ower pressure  rated  equ ipment 
downstream  of pressure  reduction .  The  re l i ef va lve  capabi l i ty shou ld  be  demonstrable  by the  
systems  vendor.  Design  ca lcu lations  shou ld  be  requested  i n  the  speci fication .  Al l  components  
i n  the  system  must be  su i table  for the  process  des ign  pressure  and  temperature  cond i tions  
un less  protected  by su i table  means  such  as  re l ief va lves  or temperature  cu t-out  swi tches.  The  
maximum  process  design  cond i ti ons  shou ld  be  speci fied  as  wel l  as  the  normal  range  of 
operati ng  cond i tions.  

4.8.5  Analyser val idation  

Analyser val i dation  systems  are  provided  to  a l l ow correct anal yser operation  to  be  period ical l y 
veri fi ed .  They a lso  provide  the  operator wi th  a  means  to  check on  the  correct function ing  of 
the  anal yser i n  time of doubt.  These  checks  can  a lso  be  fu l l y au tomated  i f requ ired .  Sample  
stabi l i ty i n  s torage  needs  to  be  considered .  

A decis ion  needs  to  be  made as  to  whether standard  samples  are  to  be  bought i n  or i f 
process  samples  wi l l  be  used .  Th is  wi l l  affect the  system  design .  Traceabi l i ty of purchased  
reference  standards  i s  importan t.  

I f i t  i s  not possib le  to  use  a  standard  reference  sample,  a  su i table  l aboratory sample  poin t 
shou ld  be  speci fi ed  to  be  part of the  anal yser system  so  the  anal yser can  be  cross  checked  
against  the  laboratory.  

4.9  Analyser specification   

4. 9. 1  Description ,  tag  numbers  and  control   

I n  th is  section  the  description  of the  anal yser,  where  i t  i s  to  be  located  and  tag  numbers  

shou ld  be g iven .  I f the  anal yser has  a  separate  con trol  un i t  the  l ocation  and  cabl ing  d istances  
shou ld  a lso  be  provided .  

4.9.2  Systems  vendor responsibi l i ties   

I f the  anal ysers  are  part of a  system  being  provided  by a  systems vendor then  i t  shou ld  be  the  
responsibi l i ty of the  systems vendor to  hand le  the  ordering ,  procurement and  i nsta l lation .  
Procuring  and  suppl ying  to  the  systems  vendor as  free  issue  shou ld  be  avoided  as  th is  can  
cause  d i fficu l ties  over responsibi l i ti es  when  the  system  is  final l y insta l l ed  on  s i te  un less  such  
responsibi l i ti es  are  made  clear at  the  speci fication  stage.  

Clear l i nes  of communication  shou ld  be  defined  between  the  vendor and  the  cl i en t wi th  the  
systems  vendor responsib le  for keeping  the  cl i en t i n formed  of procurement progress  and  any 
pre-del i very i nspections.  The  cl ient shou ld  request the  opportun i ty to  attend  these  
i nspections.  

4.9.3  Data sheets   

Data  sheets  g iving  process  cond i tions,  anal ys is  requ irements ,  s i gnal  ou tpu ts,  tag  numbers,  
etc.  shou ld  be  provided  wi th  the  speci fication .  
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I n  the  s imple  case  of buying  the  anal yser on l y d i rect from  the  anal yser vendor i t  can  be  
sufficient  to  use  the  data  sheet as  a  complete  speci fication  of requ irements .  Such  a  data  
sheet wou ld  have  to  be  more  comprehensive  to  i nclude  for certi fication  requ irements,  power 
suppl y i n formation ,  etc.  

An  example  of a  sample  anal yser speci fication  template  i s  g i ven  i n  C lause  5.  

4.9.4  Analyser certi fication   

The anal yser shou ld  be  e lectrical l y certi fi ed  for the  l ocation  i n to  wh ich  i t  wi l l  be  i nsta l l ed .  
Every effort shou ld  be  made to  ensure  compl iance  wi th  safety i n  hazardous  area  appl ications ,  
e. g .  correct certi fication  and  conformance wi th  s tandards.  

4.9.5  Analyser performance requ irements   

Analyser performance requ irements  shou ld  be  speci fied .  These  may i nclude  re l i abi l i ty,  
accuracy,  s tabi l i ty and  repeatabi l i ty.  

Performance shou ld  general l y be  wi th in  the  requ i rements  of the  particu lar anal ys is  wi th  due  
regard  for the  reference measurements  to  be  employed  i n  assess ing  th i s  performance.  

4.9.6  Materials  of construction  

The speci fier shou ld  ensure  that  the  anal yser vendor i s  aware  of a l l  materia ls  l ikel y to  be  in  
con tact wi th  the  anal yser.  Th is  shou ld  i nclude  trace  components  i n  the  sample  stream  and  
any corros ive  components  l ikel y to  be  present  i n  the  atmosphere.  

4.9.7  Signal  in terface requ irements   

I n terfacing  wi th  control  systems  may be  hard  wired  or by data  l i nks.  

Al l  requ i red  s ignals  (analogue  and  d ig i ta l )  need  to  be  speci fied .  Th is  shou ld  include  any 
con trol  s i gnals  (e. g .  va l i dation  system  controls  and  i nd ication)  associated  wi th  the  anal yser 
system .  

Care  shou ld  be  taken  to  ensure  that anal yser s i gnals  are  synchron ised  wi th  the  control  
system  especial l y when  us ing  val i dation  systems.  Cycl ic anal ysers  need  to  in form  the  control  
system  when  fresh  data  i s  avai lable.  

S ignal  i n terfacing  can  be  between  anal yser and  con trol  system ,  anal yser and  a larm  
annunciator,  anal yser and  safety systems,  as  wel l  as  anal yser and  sample  system/u ti l i ti es  
components .  

4.1 0  Inspection  and  testing   

4. 1 0. 1  Analysers  at analyser vendor's  works   

Prior to  de l i very of analysers  to  the  systems vendor or the  cl ient,  i t  i s  advisable  to  wi tness  
certain  performance tests.  Al l  functions  shou ld  be  checked  and  the  anal yser subj ected  to  zero  
and  span  d ri ft testing  (8  hours  m in imum ,  24  hours  preferred).  

I t  i s  not  necessary to  carry ou t  comprehensive  cal i bration  checks  at th is  stage.  The  
speci fication  to  the  systems  vendor shou ld  make clear the  i nspection  requ i rements.  

The  speci fi er shou ld  reserve  the  ri ght to  accompany the  systems vendor inspector on  the  fi nal  
pre-del ivery i nspection  at  the  anal yser vendor’s  works.  The  cl i en t/purchaser reserves  the  ri ght 
to  make troubleshooting  vis i ts .  
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4. 1 0.2  Analysers  and  systems  at  systems  vendor’s  works   

Complete  checking  of the  system  is  requ i red  includ ing  performance  of the  anal ysers .  
I nspection  and  testing  wi l l  requ ire  certain  consumables  such  as  u ti l i ties  and  test fl u i ds.  

The  anal ysers  shou ld  be  tested  wi th  the  sample  systems where  poss ib le .  Pressure  and  
con tainmen t testing  shou ld  be  performed .  Cal ibration  checks  shou ld  a lso  be  performed .  

The  speci fication  shou ld  make clear the  requ i rements  for testi ng  and  ca l ibration  materials  and  
who wi l l  be  responsible  for supplying  these  i tems.  

The  vendor shou ld  provide  factory acceptance tests  i n  i ts  works  of a l l  thei r equ ipment,  and  
re levant  sub-systems  and  equ ipment to  the  satisfaction  of the  purchaser.  

The  vendor shou ld  be  responsible  for complete  and  deta i led  i nspection  of a l l  materia ls,  
i nstruments  and  componen ts  of the  anal yser system .  The  purchaser shou ld  i nspect and /or 
accept a l l  sample  systems and  anal ysers  before  they are  sh ipped  un less  agreed  otherwise  by 
the  company’s  responsible  eng ineer.  

The  cl ient and/or purchaser may i nspect equ ipment and  system  assembl ies  during  the  course  
of fabrication  at  the ir d iscretion  wi th  a  m in imum  of 24  hours'  notice.  A vendor representati ve  
shou ld  accompany the  cl ien t and /or purchaser at  the  suppl ier faci l i ti es .  The  l atest d rawings  
and  b i l l s  of materia l  of the  i tems  shou ld  be  avai l able  to  the  purchaser's  i nspector at the  time 
of i nspection .  

Upon  completion  of fabrication  and  assembly,  a l l  systems  shou ld  be  thorough l y tested  
i nclud ing  anal yser performance,  poin t  wi ri ng  con tinu i ty check of any e lectrical  
components/j unction  boxes  and  p ip ing/tubing  leak test.  These  tests  shou ld  be  completed  prior 
to  sh ipment to  the  cl ien t.  

Factory acceptance  testi ng  shou ld  i nclude  bu t not be  l im i ted  to:  

•  A visual  i nspection  of the  anal yser and  systems.  

•  Al l  i tems  suppl ied  by the  vendor shou ld  be  checked  against the  fi nal  approved  drawings.  

•  Al l  d imensions  shou ld  be  checked  against fina l  approved  drawings.  

•  Operation  of the  anal yser(s).  

•  Cal i bration  check of the  anal yser(s)  and  repeatabi l i ty runs.  

•  Functional  check of a l l  hardware  and  software  of the  system .  

•  Operation  of certi fication  safety systems,  i . e.  purge  system .  

•  Al l  a l arms  or a l arm  functions,  safety systems,  and  other devices  requ i red  shou ld  be  
demonstrated  for proper function .  

•  Al l  anal yser and  sample  systems components,  tubing  and  u ti l i ty p ip ing  shou ld  be  
pressurized  and  l eak tested  to  1 , 5  times  working  pressure.  

•  Functional  testing  of sample  system  operation ;  i nclud ing  bu t  not l im i ted  to  pressure  
reduction ,  va lve  swi tch ing  and  heating  systems.  

•  Functional  testing  and  documentation  of local  anal yser commun ication  network,  Ethernet 
l i nks  and  s imu lation  of configuration  to  cl ien t’s  communication  package.  

•  Functional  testi ng  of configuration  of anal yser and  sample  system  ranges  and  I /O.  

Al l  i nspections  and  testi ng  shou ld  be  documented  i n  wri ting  by the  vendor and  subm i tted  to  
the  purchaser for approval .  Sh ipment cannot be  made  wi thout wri tten  approval  from  the  
purchaser.  Al l  costs  associated  wi th  i nspection  and  customer wi tness  testing  shou ld  be  
i ncluded  i n  the  vendor’s  quoted  price  for the  sample  system .  
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Where  i tems  fai l  during  testi ng  then  a  non-conformance report shou ld  be  produced .  

Al l  tests  carried  ou t shou ld  be  carried  ou t by the  vendor’s  qual i fi ed  personnel  at  the  vendor’s  
s i te.  

4.1 0.3  Commission ing  and  s i te  acceptance tests  

The Process  Anal yser Suppl ier shou ld  provide  a  Start-Up Service  Proposal  to  incl ude  a  
competent Appl ications  Eng ineer for review of the  i nsta l l ation ,  to  supervise  ca l i bration  and  
provide  i n i tia l  p l ant-s i te  start-up.  The  proposal  shou ld  state  terms  of th is  service.  The  person  
shou ld  be  competen t,  fam i l iar wi th  project requ i rements  and  experienced  i n  trouble  shooting ,  
d iagnosing  the  problems  and  bri ng ing  the  anal yser on  l i ne.  

Al l  tests  shou ld  be  documented .  The  vendor shou ld  be  responsible  for powering  up  the  
system  and  demonstrati ng  that the  system  is  configured  correctl y and  communicates  wi th  the  
DCS.  These  tests  shou ld  be  documented  by the  vendor.  

4. 1 1  Train ing  requ irements  

Any tra in ing  that i s  requ i red  to  be  provided  by the  vendor shou ld  be  i ncluded  i n  the  scope of 
the  enqu iry document.  Th is  can  be  classroom  tra in ing  and/or hands-on  tra in ing  during  factory 
acceptance and  s i te  comm ission ing .  

The  anal yser vendors  shou ld  provide  the  speci fic tra in ing  on  the  ind ividual  anal ysers  
themselves  rather than  the  overal l  systems vendors  as  they are  more  knowledgeable  on  thei r 
own  equ ipment.  Th is  i nd ividual  anal yser train ing  shou ld  be  i ncluded  as  part of the  anal yser 
purchase  i f the  anal ysers  are  be ing  purchased  by the  overal l  systems vendor.  Al ternativel y 
th is  tra in ing  may be  purchased  separatel y d i rectl y from  the  anal yser manufacturers  by the  end  
user.  

Any speci fic train ing  requ ired  for the  associated  anal yser systems (shel ter,  HVAC sample  
cond i ti on ing ,  e tc. )  shou ld  be  provided  by the  systems  vendor.  

4. 1 2  Spare  parts  requ i rements  

The systems  vendor shou ld  provide  an  i tem ised  start-up  spares  l i s t  i ncl ud ing  a l l  consumables  
for a l l  the  anal ysers  and  associated  systems  wh ich  shou ld  be  included  i n  the  overal l  i n i ti a l  
proj ect scope.  

The  vendor shou ld  a lso  provide  a  priced  i tem ised  l i st of consumable  and  recommended  
cri tical  spares  to  be  held  on  s i te  covering  a  two year operational  period .  These  may be  
purchased  as  part of the  i n i tia l  proj ect scope or pu rchased  separatel y by the  end  user.  

5 Bid  technical  evaluation   

5.1  Object  

The object of th is  clause  i s  to  l ay ou t the  procedure  for fai r and  cons isten t techn ical  
evaluation  of the  responses  made  by the  systems vendors  to  the  enqu iry document.  

The  fi l tering  procedure  outl i ned  be low assumes  that prospective  system  vendors  have  a l ready 
been  assessed  fi nancia l l y and  have  the  capaci ty (organ isation ,  space and  manpower)  to  
implement the  requ i red  work.  

The  fu l l  enqu iry package  shou ld  on l y be  issued  to  a  maximum  of three  prospective  systems 
vendors  to  keep evaluation  work wi th in  reasonable  l im i ts .  As  wel l  as  the  normal  fi nancia l  and  
capaci ty screen ing  above,  i t  may be  usefu l  to  send  ou t a  techn ical  screen ing  questionnaire  to  
confi rm  experience  wi th  speci fic types  of analysers,  appl ications  and  other associated  
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equ ipment requ i red  for the  proj ect p lus  capabi l i ty and  p lans  to  provide  l ocal  s i te  services .  Th is  
can  be  sent to  4  to  6  prospective  vendors  and  used  to  identi fy the  three  most appropriate  
vendors  who  wi l l  be  asked  to  make a  fu l l  b i d .  

5.2  Correct response  to  the  bid   

The system  vendors  shou ld  respond  to  the  enqu iry i n  a  cons istent manner.  

The  b id  shou ld  be  on  a  section-by-section  basis  against the  enqu iry.  For each  section ,  the  
vendor i s  asked  to  s tate  compl iance.  Vendors  shou ld  be  requested  to  offer options  where  they 
th i nk th is  wi l l  resu l t i n  cost savings  to  the  proj ect.  However,  they must g i ve  costs  for both  
complying  fu l l y wi th  the  speci fication  and  the  options  so  the  end  user can  make the  fi nal  
decis ion  on  whether to  accept the  options  or not.  

The  b i d  documentation  shou ld  include  tab les  or spreadsheets  i den ti fying  the  ind ividual  
equ ipment i tems  included  i n  the  scope i nclud ing  s i te  i nstal l ation  and  commission ing  services  
as  wel l  as  documentation ,  warranty and  tra in ing  requ irements  to  a l l ow the  vendors  to  do  th is  
and  to  add  any other techn ical  comments,  i n formation  or options .  The  same 
tables/spreadsheets  can  a lso  be  used  to  provide  the  commercia l  breakdown  of the  costs .  

For complex systems  or where  there  i s  a  s ign i ficant amount of retrofi t  work to  existi ng  
equ ipment,  i t  i s  recommended  to  hold  meetings  wi th  the  fina l  se lected  prospective  vendors  at 
s i te  prior to  the  subm iss ion  of the  fi na l  b ids .  Th is  i s  to  ensure  the  scope i s  fu l l y understood  
and  to  respond  to  any techn ical  questions  (to  avoid  recycle  du ring  the  fi na l  b id  cond i ti on ing  
phase).  

5.3  Techn ical  excel lence  

The bids  shou ld  be  j udged  on  techn ical  con tent  on l y and  assessed  on  degree  of compl iance  
wi th  the  cl ien t’s  requ i rements.  

B ids  s impl y respond ing  wi th  a  general  affi rmative  to  a l l  clauses  and  offering  typica l  sample  
system  schematics  and  house  layou ts  shou ld  be  rejected  on  the  g rounds  of not complying  
wi th  the  speci fication .  

Techn ical  comparisons  shou ld  be  made on  the  bas is  of scoring  against key i tems  wh ich  
shou ld  be  weighted  accord ing  to  re lative  importance  to  the  successfu l  des ign  and  operation  of 
the  anal yser system .  

5.4  Comparative testing  

5.4. 1  Al lowance  for techn ical  in terpretation   

I t  i s  l ike l y that d i fferent vendors  wi l l  p l ace  d i fferen t i n terpretations  on  the  speci fication .  

The  b ids  shou ld  be  reviewed  carefu l l y to  ensure  what i s  being  offered  wi l l  meet the  overal l  
requ i rement in  a  functional  and  safe  manner.  

5.4.2  Assign ing  key areas  

The speci fication  shou ld  be  spl i t  i n to  key areas  as  appl icable ,  for example:   
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I tem  Area  

1  Overal l  b i d  qua l i ty and  understand i ng  

2  Sample  system  designs  

3  House  des ign  

4  Layout  for main tenance  access  

5  U ti l i t i es  

6  Venti l ati on  

7  Power d i s tri bu ti on  

8  Safety Systems  

9  Analysers  offered  

1 0  Del i very and  proj ect  schedu le  (pro ject  management)  

1 1  Eng ineering  services  

 

Based  on  the  h ighest scores,  the  l ead  b i ds  can  be  short l i sted  and  the  key i tems  shou ld  be  
j udged  on  a  scale  of 1  to  5  as  fol l ows:  

1  =  I tem  om i tted .   

2  =  I tem  not meeting  requ irements.   

3  =  I tem  needs  m inor add i tions  to  meet requ i rements .   

4  =  I tem  fu l l y meets  requ i rements .   

5  =  I tem  exceeds  requ i rements.   

I tems  scoring  5  wi l l  fl ag  poss ib le  reductions  i n  costs  at the  b i d  qual i fication  meetings.  

Depend ing  on  the  scope  of the  speci fic project other key areas  that may need  to  be  i ncluded  
are:  proj ect management and  vendor resources  (for l arger proj ects  where  vendors  resources  
may be  l im i ted) ;  qua l i ty of documentation ;  software  and  network arch i tecture  ( i f an  anal yser 
communications  network is  wi th in  the  scope  of the  project) .  

5.4.3  Weighting  functions   

The key i tems  shou ld  be  g i ven  weighti ng  numbers  depend ing  on  relati ve  importance  in  the  
overal l  safe  and  functional  des ign  of the  system .  

Weighti ng  shou ld  be  appl ied  on  a  scale  of 1  to  1 0  wh ich  wi l l  be  used  for mu l tip l ication  of the  
score  on  the  correspond ing  key i tem .  

After ass ign ing  the  weigh ting  and  tota l is i ng  the  scores,  a  normal is i ng  number is  to  be  
determ ined  to  a l low a  fi na l  assessment score  based  on  0  to  1 00  %  of a  maximum  score  
equating  to  the  b i d  meeting  requ i rements  (score  of 4  for each  i tem).  Th is  may resu l t i n  a  score  
of over 1 00  %  i f the  b i d  exceeds  requ irements  i n  most or a l l  of the  key i tems.  Th is  wi l l  he lp  to  
flag  areas  for negotiation  at subsequent bi d  qual i fi cation  meetings .  

The weigh ting  numbers  shou ld  be  determ ined  by the  cl i ent  before  b i ds  are  received .  For 
example:  
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I tem  Area  Weighting  

1  Overal l  b i d  qua l i ty and  understand i ng  5 , 0  

2  Sample  system  des igns  1 0 , 0  

3  House  design  4 , 0  

4  Layout  for main tenance  access  6 , 0  

5  U ti l i t i es  1 , 0  

6  Ven ti l ati on  5 , 0  

7  Power D i stri bu ti on  2 , 0  

8  Safety Systems   9, 0  

9  Analysers  offered  6, 0  

1 0  Del i very and  Proj ect  Schedu l e  (project  management)  7 , 0  

1 1  Eng ineering  services  7 , 0  

TOTAL  62, 0  

 

Normal ised  number =  1 00/(62  ×  4)  =  0 , 4032  

The  fi nal  score  wi l l  therefore  be  the  sum  of (the  score  ×  weighti ng  factor of the  key i tems)  ×  
normal is i ng  number.  

Based  on  the  h i ghest th ree  scores  the  b ids  can  be  short l i s ted  and  more  detai l ed  techn ica l  
assessments  can  be  i n i ti ated  i f requ i red .  

Prior to  th is  fi nal  step  the  costs  shou ld  a lso  now be  taken  i n to  account  and  j usti fications  
drawn  up  for d ism iss ing  any fi nancial l y attracti ve  vendor wi th  poor techn ica l  scoring .  The  
above  fi l tering  methods  i f agreed  prior to  b ids  being  received  shou ld  provide  the  necessary 
reasons  for j usti fying  the  decis ion .  

5.5  Bid  qual i fication  meetings  

The  final  stage  i n  se lection  of the  vendor for p l acing  the  con tract i nvolves  b id  qual i fication  
meetings.  

The  short l i s ted  vendors  shou ld  be  i nvi ted  to  d iscuss  the  b i ds  techn ical l y to  ensure  that there 
is  fu l l  understand ing  of the  requ irements  and  to  cl ear up  any m inor design  poin ts .  

Where  non-compl iances  are  concerned  these  can  be  d iscussed  in  detai l .  

Th is  meeting  shou ld  also  be  used  for d iscuss ion  of the  vendor’s  project organ isation  and  
schedu le.  

The  meetings  shou ld  be  attended  on  the  vendors ’  part by the  proposed  project l eader and  the  
des ign  eng ineer responsible  for the  techn ical  i npu t i n to  the  quote.  

After these  meetings  the  vendors  concerned  shou ld  a l l  now have  the ir b i ds  i n - l i ne  wi th  each  
other on  a  techn ical  bas is  and  shou ld  be  i n  a  posi ti on  to  revert wi th  updated  b i ds  reflecting  
any cost impl ications.  

5.6  Reassessment of comparative  testing   

The re-quotes  shou ld  be  subjected  to  a  further comparative  test.  There  shou ld  now be  no  
need  for further techn ical  assessment and  the  key i tems  wi l l  now be  cost,  de l i very,  back-
up/after sa les  service  capabi l i ty and  other non-techn ical  cri teria.  
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For cost and  de l i very,  scoring  shou ld  be  on  a  scale  of 1  to  5  as  fo l lows:  

1 )  20  %  or more  over budget estimate  

2)  1 0  %  to  20  %  over budget estimate  

3)  With in  1 0  %  of budget  estimate  

4)  1 0  %  to  20  %  below budget estimate  

5)  20  %  or more  be low budget estimate   

For remain ing  cri teria,  scoring  shou ld  be  on  a  sca le  of 1  to  3  as  fo l l ows:  

1  =  Unacceptable   

2  =  Acceptable  wi th  reservations   

3  =  Total l y acceptable   

Weighti ng  wi l l  d epend  on  re lati ve  importance  of the  test cri teria  on  a  scale  of 1  to  3  as  
fol lows:  

1  =  Least  important   

2  =  Importan t  

3  =  Very important.   

Weighti ng  factors  wi l l  be  used  for mu l ti pl ication  of the  respective  key i tem  score.  

Weighti ng  factors  shou ld  be  determ ined  prior to  receipt of fi nal  b ids.  

Based  on  the  sum  of weigh ted  key i tem  scores  a  fi nal  se lection  can  be  made.  
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6 Sample analyser specification  template  

Anal yser Speci fi cation  sheet  Rev:   

Functi onal  Location :   

Analyser Service:   

 

Justi fication  of Anal yser Measurement  

Reason  of Measurement   Yes/No   Reason  of Measurement  Yes/No  

Cl i en t     Trend ing   

Legal i sation     Mon i tori ng   

Product  qual i ty    Control   

Energy effi ciency    Al arm   

Envi ronmental    Tri p   

Safety      

 

Anal yser U ti l i ti es  and  Specials  

 Yes/No  Speci fi cation  Power supp ly Vol tage  Essentia l  Vi tal  

I nstrument a i r    Analyser detector    

Pu rge  gas    Analyser con trol l er    

P l an t  N i trogen    Cond i ti on ing  system     

S team :  l ow /  med ium  /  h i gh  
pressu re  

  Sample  pumps     

Carri er gases  /  speci fi cation    Other    

Cal i bration  gases  /  
speci fi cation  

   

Cal i bration  l i qu i ds  /  
speci fi cation  

  

Rel i ef Valve  fi tted   RV Tag  No:  

 

Operating  Condi tions  

Med ium  M in  Norm  Max Analyser operati ng  wi ndow/ l im i tations  

Med ium  Phase       (L i q u id /Gas/M ixed )      

Operati ng  pressure  barg      

Vapou r pressure       

Operati ng  Temperatu re  
o
C     

Ambient  Temperatu re  
o
C     

Densi ty  kg /m 3      

Vi scos i ty cP/cst     

Pressure  @ fastl oop  retu rn  barg      

Pressure  @ ana lyser retu rn  barg      

Mol ecu lar mass       

Dew poi n t  
o
C     

C l oud  poin t  
o
C     

Pour poin t  
o
C     

I n i ti a l  Boi l i ng  poi n t  
o
C     

F i nal  Boi l i n g  poi n t  
o
C     

Colour ASTM      

Parti cl e  s i ze  µm      

Water conten t      

%Sol i ds/%Liqu i d /%gas      
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Anal yser Performance  

 Component 1  Component 2  Component 3  Component  4  Component  5  

Tag  Number       

Component  
measured  

     

 Actual  Req ’ d  Actual  Req ’ d  Actual  Req ’ d  Actual  Req ’ d  Actual  Req ’ d  

Component  
Range  

          

Eng ineering  
Un i ts  

          

Accuracy           

Repeatabi l i ty            

Reproducibi l i ty            

Con trol  L im i ts            

Avai l abi l i ty            

Response  Time            

Measurement 
Method  

          

 

Process  Composi tion  

Measured  stream  
components  

Concentrati on  at  
normal  cond i ti on  

Concentrati on  at  
maximum  cond i ti on  

Eng ineering  Un i ts  Remarks  

     

     

     

     

     

 

Non -Measured  
stream  components  

Concentrati on  at  
normal  cond i ti on  

Concentrati on  at  
maximum  cond i ti on  

Eng ineering  Un i ts  Remarks  

     

     

     

     

     

     

     

 

Location  of measuring  system  /  parts  

Remarks  Remarks  

Sample  take-off poin t   Sample  cond i ti on ing  
system  

 

Fast  l oop  retu rn   Analyser /  measuring  cel l   

Analyser retu rn   Analyser /  control l er  

Sample  recovery system    Other  

Sample  pre  cond i ti on i ng  
system  
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Area Classi fi cation  

 Zone  Gas  Group  Temp.  Class  Actual  Equ ipment 
Certi fi cation  

Analyser House      

Analyser House  
cond i ti on ing  

    

F i e l d      

 

Anal yser In formation  

Manufactu rer   

Model   

Type   

 

Maintenance  Requ i rements  

Activi ty  Frequency Mai n t.  Du rati on  – 
Hou rs  

Remarks  

QA cal i bration  check    

F i l ter changes     

Sample  system  
checks  

   

Cyl i nder changes     

Reagent  replacement     

Sensing  Tape  
changes  

   

O i l  changes     

Decoke     

Safeguard ing  checks     

    

    

 

Anal yser Spares  

 Mai n  Stores   
Yes/No  

Local  s tores   
Yes/No   

Remarks   

Extensi ve  spares     

    

   

   

   

L im i ted  spares     

    

   

   

   

 

Anal yser Obsolescence  

Year of I nstal l ati on   Date  of 
Obsolescence  

 

Remarks   

Key H i story /  
Learn i ng  Events  

 

Techn ician  
Competency 

 

____________ 
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