
In late November 2011, OSHA released the National 
Emphasis Program (NEP) for Process Safety 

Management (PSM) officially replacing the limited-scope 
2009 pilot NEP for PSM - covered chemical facilities.  The 
PSM requirements remain challenging, but essentially 
unchanged.  This article will focus on changes of the new 
Chemical PSM NEP and how your facility can be prepared. 

Facilities Affected and Inspection Process

1) All federal and state-plan OSHA offices are 
required to participate in the new Chemical PSM 

NEP.  Formerly, only regions I, VII and X (14 states) were 
affected by the original pilot program.  In addition, 
each OSHA area office is required to complete 3 to 5 
inspections per year.

2)  As before, the target list includes the usual suspects 
plus some new less common additions including: 

•	                                                                  Facilities identified for maintaining greater than 
threshold quantities of flammable liquids                                                

•	                                           Facilities identified on the EPA’s Risk Management 
Program database             

•	                                                            Facilities with NAICS codes that match the NAICS 
codes of past PSM - offenders

3)  Two categories will be used:                                                     

•	                                                                 Facilities using ammonia in refrigeration use as the 
only highly hazardous chemical (HHC) ∼ 25% of 
inspections

•	                                                                 Facilities using ammonia for other than refrigeration 
or using HHCs other than ammonia ∼ 75% of 
inspections
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The inspection process will include the use of 
investigative questions that are designed to gather 

facts related to requirements of the PSM standard which 
include guidance for reviewing documents, interviewing 
workers and verifying full implementation.  An 
emphasis is placed on the assessor evaluating effective 
implementation of the PSM elements in addition to 
sufficient program documentation. The questions will be 
asked based on a dynamic list of questions that will not 
be public domain. 

citation History

OSHA outreach efforts have provided summaries of 
the pilot program results as measured by citations.  

Table 1 on page 4 provides a summary of completed 
inspection citations from the first 18 months of the pilot 
program.  If asked, most managers responsible for PSM 
implementation may identify the more challenging 
elements to be the same as OSHA’s list of most cited 
elements.  Roughly 75% of the citations came from 
just 4 elements: Mechanical Integrity, Process Safety 
Information, Process Hazard Analysis, and Operating 
Procedures.  Training and Management of Change 
programs captured an additional 9%.

   Continued on page 4

Upcoming Events

  - FAI Spring 2012 Process Safety Training Courses, March 22-23,   
     2012 in Burr Ridge, IL (see pages 14 & 15 for more information)

  - Visit FAI at booth #1352 at the  PTXi/Powder Bulk Solids 
     Conference,  May 8-10, 2012 in Rosemont, IL

  - FAI Relief Systems Design Course, May 21-22 in Burr Ridge, IL 
     (see page 11 for more information)

  - FAI User Group Forum, May 23-25, 212 in Burr Ridge, IL (visit 
     www.  fauske.com for more information) 



W i th  the  c lose  of  2011 , 
we at  Fauske  &  Assoc iates , 
LLC,  (FAI ) ,  look  back  on a 
year  mar ked by  changes 
both  organizat ional ly 
as  wel l  as  re lated to 
our  bus iness  and the 
i ndustr ies  we ser ve. 

O rganizat ional ly,  FAI 
saw a  changing of  the 
guard  with  me assuming 
the  ro le  of  Pres ident  of 
the  company.   A l though 
my respons ib i l i t ies  have 
changed,  my commitment 
to  our  customers  and to 
our  company has  not .   I 
am proud to  be  assoc iated 
with  a  great  company 
and the  ta lented group of 
profess ionals  that  wor k 
here  and endeavor  to 
cont inue s t rengthening 
FAI ' s  industr y  leadership 
pos i t ion  and growth into 
2 0 12 and beyond.  

2 011 a lso  saw OSHA 
take  a  s igni f icant  s tep to 
fur ther  the i r  regulat ions 
re lated to  Process  S afet y 
M anagement  (PSM) 
wi th  the  re lease  of  the i r 
Nat ional  Emphas is 
Program (NEP)

for  PSM covered 
chemica l  fac i l i t ies  in 
late  November.   Th is  NEP 
replaces  the  2009 p i lot 
program by  ex tending the 
regulator y  enforcement 
to  br ing more  industr ies 
under  scrut iny  by 
encouraging inspec tors  to 
proac t ive ly  v is i t  fac i l i t ies 
with in  those  industr ies .

A t  FAI ,  we have  a lways 
cons idered our  “safet y 
f i r s t ” approach as  be ing 
integra l  to  our  overa l l 
success  and urge  a l l  o f 
our  customers  to  regard 
safet y  in  the  same manner.  
I f  your  industr y  i s  one 
covered by  the  new NEP, 
then you wi l l  want  to  pay 
c lose  at tent ion to  our 
cover  s tor y  in  th is  i ssue 
of  Process  S afet y  News 
which  provides  t ips  for 
how your  company can be 
prepared for  an  OSHA PSM 
inspec t ion .

A  so l id  PSM program is 
not  only  a  smar t  way  to 
do bus iness ,  but  can  a lso 
resul t  in  reduced costs ,                                 
greater  e f f ic ienc ies  and 

happier  employees  for  t h e 
long ter m.                                                             

I f  you fee l  you need 
ass is tance  with  PSM,  we 
can help. 

O ur  ex tens ive  k nowledge 
of  a l l  e lements  of 
PSM and exper ience 
provid ing safet y  rev i ews 
re lated to  hazardous 
processes,  make us 
uniquely  qual i f ied  to 
ass is t  wi th  PSM program 
development ,  rev iew 
or  inspec t ion .  And,  a s 
a lways,  we remain  your 
one -stop shop for  a l l  o f 
your  chemica l  and dust 
test ing  needs. 

I  wish  a l l  o f  you a  happy 
and heal thy  2012 and 
look  for ward  to  the 
oppor tuni t y  to  cont i n ue 
ser v ing you in  my ne west 
pos i t ion  at  FAI .

H. Kristian Fauske
President
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Continued from page 1

Hypothetical citation example

l ook i ng  at  t he  spe c i f ie d  c i tat ions  we can 
see  t hat  PSM e lements  for m inter re late d 
respo ns i b i l i t i es  as  i l lu st rate d by  the  fo l low ing 
hypo t het i ca l  ex ample.

d ur i ng  a  PSM NEP inspe c t ion ,  the  compl iance 
of f icer  checked M echanica l  I nte gr i t y  records 
and no ted t hat  mainte na nce  cha nge d a 
compo nent  f ro m the  or igina l  spec i f icat ion 
( i t  no  lo nger  m et  the  a ppl ica ble  code )  to  an 
unspeci f i ed  i tem.  S ince  the  o ld  component  i s 
no  lo ng er  made,  a  d i f fe rent  t ype  of  component 
needed to  be  se lec ted and insta l led.   Under 
PSM,  t h i s  replaceme nt  re qu i red M ana gement  of 
Change pro cess  a pproval .  The  inspec tor  c ross-
checked t he  MOC log and fou nd the  change 
both  do cum ented and approve d.

 The  t ype  of  component  se l ec ted mandated 
d i f ferent  s teps  for  the  operators  (Operat ing 
Procedures)  w ho requi red t ra in ing and 
ver i f icat ion  in  the  new  procedures  ( Tra in ing) .   
The  OSHA inspec tor  found updated procedures 
in  use  and documented t ra in ing.  The  rat ionale 
for  se l ec t ing the  component  was  covered in 
the  t ra in ing and made ava i l abl e  for  rev iew by 
empl oyees  and thei r  representat ives  (Employee 
Par t ic ipat ion) .    N o c i tat ions  were  i ssued.

W hen the  new  component  was  insta l l ed  by 
the  suppl ier  (Contrac tors ) ,  i t  invol ved shutt ing 
dow n par t  of  the  process  (Pre -star tup S afet y 
R eview )  as  wel l  as  braz ing some of  the  l ines 
(Hot  Wor k  Per mit ) .  The  empl oyer  rev iewed 
the  response  p l an  (Emergenc y  Pl anning)  to 
ensure  that  procedures  were  adequate  for  the 
insta l l at ion  hazards.  Wor kers  compl eted the 
hot  wor k  per mit  and a  copy  remained in  the 
records.   N o records  were  ava i l abl e  to  indicate 
how  the  contrac tor  interac ted w ith  the  fac i l i t y 
w hen wor k ing on a  PSM covered process .  
S evera l  c i tat ions  coul d  be  i ssued under  119(h) .  
Proposed f ines  coul d  exceed $7 ,000 .

A l though M anagement  of  Change provis ions 
covered inter im changes,  w hen the  new 
component  was  p l aced in  ser v ice  the  Process 
S afet y  I nfor mat ion was  not  updated.   The 
Process  Hazard  Anal ys is  was  reva l idated,  but 
the  records  coul d  not  account  for  potent ia l 
hazards  assoc iated w ith  the  new  component . 
For tunate l y,  inspec t ion  and maintenance 
procedures  and t ra in ing were  updated 
(M echanica l  I ntegr i t y ) .   M ul t ip l e  c i tat ions 
coul d  be  i ssued under  119(d) (3 ) ( i )  for  the  P&IDs 
and other  PS I  that  were  not  updated and 119(e)
(3 ) ( i )  for  not  eva l uat ing the  process  hazard  of 
the  new  component  dur ing the  PHA.    Again , 
proposed f ines  coul d  exceed $7 ,000 .   I n  fac t , 
the  average f inancia l  penal t ies  per  inspec t ion 
under  the  p i l ot  program exceeded $25 ,000 .   
However,  s ingl e  c i tat ions  f rom t wo recent  PSM 
inspec t ions  drew  v io l at ion  penal t ies  of  $25 ,000 
each for  fa i l ure  to  ca l ibrate  a  device  used for 
v ibrat ion  anal ys is  in  one case  and for  fa i lure  to 
fo l l ow  the  f l ange bol t  torque spec i f icat ion  in 
the  other.

A s  i l l ust rated,  11  PSM e l ements  can  be  a f fec ted 
by  changing one component .  The  N EP inst ruc ts 
the  OSHA inspec tor  to  check  a  representat ive 
number  of  the  e l ements  to  conf i r m that  the 
requi red fo l l ow-up ac t iv i t ies  have  been 
impl emented across  the  spec trum of  PSM 
e l ements  for  the  new  component .      
             

  Cont inued on page 5 

PSM Pilot NEP Citations as of December 21, 2010 
OSHA Directorate of Enforcement, General Industry Enforcement

table  1
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Continued from page 4

What to expect

W hen OSH A v i s i ts ,  the  fac i l i t y  mana geme nt 
should  ex pec t  to  be  a ske d for  the i r  OS HA 300 
logs,  t ypi ca l ly  fo r  the  last  thre e  years .  When the 
OSHA I nspec to r  v is i ts  a  PS M  covered fa c i l i t y, 
expec t  t he  sam e and more.   The  OS HA I nspec tors 
wi l l  at tempt  to  i dent i fy  the  most  hazardous 
process  fo r  i nspec t ion  u nde r  the  Chemica l 
NEP based o n t he  qu a nt i t y  of  che mica ls  in 
the  pro cess ,  t he  a ge  of  the  proce ss  u ni t , 
maintenance  ac t iv i t ies  and logs,  pre v iou s  audit 
f indi ng s,  em ployee  inpu t  a nd in j u r y  a nd inc ident 
logs.    

A mo ng  t he  f i r s t  inspe c t ion  topics  covered 
wi l l  be  per so nal  prote c t ive  equ ipme nt  (PPE) 
deter m i nat i o ns  and ha za rdou s  locat ion 
c lass i f i cat i o ns.  Thou gh not  spec i f ica l ly                   
PSM - re lated,  PPE  and locat ion  c lass i f icat ions 
apply  to  m ult i p le  PS M  e leme nts .   The  inspec tors 
wi l l  req uest  t hat  you  provide  a n  ove r v iew of  the 
fac i l i t y ’s  PSM progra m inc lu ding ide nt i f icat ion 
of  ke y  respo ns i b le  personnel  and de scr ipt ions 
of  reco rds  created for  PS M  ma nage me nt  and 
compl i ance  demonstrat ion .  They  wi l l  a sk  to 
see  a  l i s t  o f  PSM chemica ls ,  the i r  qu a nt i t ies  on 
s i te ,  pro cesses  used and proce ss  de scr ipt ions.  
Process  and safet y  syste m de scr ipt ions  shoul d 
inc lude safe  uppe r  a nd lower  operat ing l imits , 
des ign co des  and sta nda rds  for  the  se lec ted 
uni t (s )  PFD s,  P&IDs  and Plot  P lans  wi l l  be 
requi red.   Th i s  i n for mat ion shou ld  be  ava i labl e 
as  par t  o f  t he  Process  S afet y  I nfor mat ion (PS I ) 
f i le .  I n  addi t i o n ,  the  inspec tor  wi l l  re qu e st  to 
rev iew t he  mo st  re cent  Proce ss  Hazard  Anal ys is 
(PHA)  o r  reva l i dat ion  complete  with  the  PS I .   A l l 
o f  th i s  can  be  ex p e c ted to  ha ppen be fore  an 
in i t ia l  walk  aro und.    Prov id ing a de qu ate  a nd 
complete  i nfo r mat ion to  the  inve st igator  wi l l 
make  a  g o o d f i r s t  impress ion . 

O SH A i nspec to r s  wi l l  look  for  ev idence  of 
program i m plem entat ion  in  the  ma intena nce 
depar t m ent ,  at  t he  ope rator ’s  pos i t ions  and 
in  the  f i e ld,  rat her  tha n j u st  acce pt ing what  i s 
wr i t ten  i n  PSM program plans.   The  NEP e quips 
inspec to r s  wi t h  qu e st ions  a nd gu ida nce  to 
nav igate  f ro m  wr i t ten  programs to  requ i red 
records.  The  NE P a lso  d i rec ts  Compl iance  S afet y 
and H eal t h  O f f i cers  (CS HOs)  to  re v ie w past  PSM -
re lated c i t at i o ns  i ssu ed to  the  same  e mployer 
(not  just  t he  sam e fa c i l i t y )  going back  6  ye ars 
and i dent i f y  po tent ia l  fa i lu re s  to  abate  and 
poss i b ly  repeat  wi l l fu l  v io lat ions.

develop an Action Plan

I t  i s  he l pfu l  to  eva l uate  your  PSM program's 
e f fec t iveness  by  examining successfu l 
impl ementat ion  of  the  top 4  c i ted  e l ements : 
M echanica l  I ntegr i t y,  Process  S afet y 
I nfor mat ion ,  Process  Hazard  Anal ys is  and 
Operat ing Procedures.   Th is  w i l l  g ive  a  good 
indicat ion  of  w hether  your  PSM program needs 
improvement  to  be  compl iant .   Another  k ey 
e l ement  i s  M anagement  of  Change,  w hich 
t r iggers  ac t ions  in  each of  the  prev ious l y 
ment ioned e l ements .  I f  procedures  are  not  in 
p l ace  or  proper l y  compl eted,  there  coul d  be  a 
domino ef fec t  resul t ing  in  mul t ip l e  c i tat ions. 
A  gap anal ys is  i s  usefu l  to  deter mine areas  of 
h ighest  r i sk .

conclusion

M any new  fac i l i t ies  w i l l  be  inc l uded in  the 
target  l i s t ,  w hich  were  not  a f fec ted by  the 
prev ious  p i l ot  program in  2009.  The  N EP wi l l 
conduc t  programmed inspec t ions  for  those 
companies  w ith  k now n r i sks  and encourage 
unprogrammed inspec t ions  for  t ypica l l y  low-
prof i l e  PSM -  covered fac i l i t ies .  OSHA w i l l 
eva l uate  compl iance  us ing spec ia l l y  developed 
“dynamic  inspec t ion  l i s ts” that  are  re - generated 
on a  regul ar  bas is . 

F AI  engineers  are  fami l iar  w i th  OSHA audit ing 
techniques  and can hel p  your  fac i l i t y  prepare  for 
an  OSHA PSM N EP inspec t ion .  We can per for m a 
PSM gap anal ys is  to  ident i fy  pr ior i t y  e l ements 
needing attent ion .  FAI  can  a l so  provide 
ass is tance  w ith  PSM program devel opment 
inc l uding Emergenc y  R esponse  Procedures  and 
Process  S afet y  I nfor mat ion (proper  vent  s iz ing, 
process  chemist r y  and safe  operat ing l imits ) . 

Contac t  M r.  Je f f  Gr i f f in  at  (630)  887-5278 
or  v ia  emai l  at  gr i f f in@fauske.com for  more 
infor mat ion regarding how  FAI  can  suppor t  your 
fac i l i t y  in  preparat ion  for  an  OSHA PSM NEP 
inspec t ion .

r eferences
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Amy Theis, Risk Management Services Manager at FAI, will 
be a featured presenter at the 

AIChE Global Congress on Process Safety, 
Loss Prevention Symposium
April 3rd,  in Houston, Texas 
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Waterhammer Modeling in thermo-Hydraulic systems

By: damian stefanczyk 
Acting Manager, thermal Hydraulic services 

Fauske & Associates, llc

t here  are  t wo  t ype s  of 
water ham mer  t rans ients  obse r ved 
in  ther mo -hydrau l ic  systems 
dur ing t he  t rans i ent  du e to  a 
l iqui d ’s  i ner t i a  m oving against 
the  gas  and t hen a bru pt ly  coming 
to  a  s to p:  g as  co mpress ion and 
gas  co ndensat i o n .   D epe nding on 
the  a mo unt  o f  g as  pre sent  (which 
d ic tates  i f  t he  system is  s tagnate d 
due to  a  water hammer  or  an 
iner t i a l  s lowdown) ,  the  t ra ns ient 
could  be  damagi ng to  the  syste m 
e i the r  s t r uc t ura l l y  du e to  fa i le d 
suppo r t s  o r  p i p i ng,  or  by  a  re l ie f 
va lve  bei ng l i f ted  ( i f  present  in 
the  system) .  The  compre ss ion a nd 
conseq uent i a l  rarefa c t ion  wave s 
(waves  t hat  i nduce  f low in  the 
oppos i te  d i rec t i on  of  nomina l 
f low,  whi ch  resul ts  in  the  check 
va lve  c lo s i ng )  t hat  t rave l  throu gh 
the  system co uld  a lso  indu ce 
seco ndar y  water hamme rs  du e  to  a 
check  va lve  s lam .    

t he co ndi t i o ns  t hat  wi l l  lead 
to  water hamm er  t ra ns ients  are 
numero us.   A  few examples  of 
potent i a l  water hammer  t rans ie nts 
inc lude:  g as  ( co nde nsable  or 
non- co ndensable)  re s ide nt  in 
p ip ing  when a  pu mp is  s ta r ted,  a 
rapid  c lo sure  o f  a  va lve,  or  co lu mn 
separat i o n  and re j o in ing fo l lowing 
a  s top and rest ar t  of  a  system.

c ondensat i o n  i ndu ced 
wate r ham mer  t rans ie nts  resu l t  in 
much m o re  energet ic  t rans ie nts 
compared to  no n- conde nsable 
gas-water  water ha mmers.   Ste am-
wate r  water ham me r  t rans ie nts  can 
a lso  behave as  non- conde nsable 
gas-water  water ha mmer  t rans ie nts 
i f  the  water  i nter fa c ing the  ga s  i s 
equal  to  t he  tem p e ratu re  of  the 
gas,  whi ch  t herefore  redu ce s  or 
even e l i mi nates  the  condensat ion 
of  the  g as. 

Figure 2: Illustrating 
Foamy Behavior

c ondensat ion  induced water hammer  t rans ients  are  a lso 
more  energet ic  due to  the  ver y  rapid  pressure  r i se,w hich  i s 
in  the  range of  a  few  mi l l i seconds,  w hereas  non- condensable 
gas  water hammers  might  have  r i se  t imes  in  the  range of  10 
mi l l i seconds  or  h igher.

t ypica l l y,  the  goal  i s  to  mainta in  systems at  a  “ l iquid  so l id ” 
s tate,  w here  the  ent i re  p ip ing system is  compl ete l y  f i l led  with 
l iquid  and no gas  i s  present .   However,  gas  coul d  l eak  into  the 
system due to  var ious  pathways  or  methods  and i t  might  be 
d i f f icu l t  to  immediate l y  detec t .   Thus,  i t  i s  more  reasonable 
to  engineer  a  system for  a  “ l iquid  fu l l ” s tate :  one  in  w hich 
some gas  coul d  ex is t  in  the  p ip ing,  and the  pumps,  va l ves  and 
p ip ing can cont inue to  fu l f i l l  the  system des ign func t ion . 

e ven though water hammer  phenomena are  compl ex  in 
nature  due to  the  l arge  number  of  components  in  the  system 
a nd the  compl ex i t y  of  the  p ip ing system,  there  are  tools 
ava i l abl e  that  a l l ow  for  a  compl ete  eva l uat ion  of  the  system.  
Once  the  system’s  model  i s  devel oped in  one of  the  ava i lable 
computat ional  tool s ,  the  system coul d  be  eva l uated with  a 
matr ix  of  t rans ients  w here,  for  exampl e,  the  gas  vol ume is 
var ied.   Then,  the  pressures  and forces  f rom each t rans ient  are 
compared against  the  a l l owabl e  peak  pressures  and forces  in 
the  system,  provid ing an  operabi l i t y  range for  a  system where 
the  presence  of  gas  w i l l  not  necessar i l y  l ead to  qual i fy ing 
the  system as  inoperabl e.   Th is  methodol ogy  enabl es  cost 
e f fec t ive  operat ion  of  a  system a l l ow ing for  removal  of  over-
conser vat ism in  the  safe  operat ion  of  p ip ing,  pumps,  va lves , 
etc . 

F igures  1  and 2  demonstrate  the  process  of  ident i fy ing the 
acceptance  cr i ter ia  for  a  system,  w here  the  peak  pressure  and 
force  f rom numerous  t rans ients  were  compared against  the 
a l lowabl e  pressure  and force  for  the  system,  respec t ive ly.  
Ea ch data  point  represents  a  t rans ient  that  was  anal yzed 
with  one of  the  computat ional  tool s .   As  seen f rom the  keys, 
the  d i f ferent  co l or  and shape points  represent  sampl ing 
at  d i f ferent  t imes,  thus  each point  of  the  same t ype (co lor/
shape)  represent  a  run  at  increas ing gas  void  vol umes.

Cont inued on page 7
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Figure 2: Illustrating 
Foamy Behavior

Cont i nued f ro m  pa ge 6

F auske  and Asso c iates ,  LLC has  pe r for me d numerous  such eva l uat ions.   M ul t ip l e  computat ional 
tools  have  been ut i l i ze d  and ma ny addit ional  ones  devel oped to  opt imize  the  computat ion .   Such 
opt imi zat i o n  a l lows  for  a  la rge  nu mbe r  of  scenar ios  to  be  eva l uated l eading to  an  opt imal  so l ut ion .  
As  a  resul t ,  t he  c l ient  i s  prov ide d with  an  answer  w here  unnecessar y  conser vat ism has  been removed 
and t he  system can be  ope rated cost  e f fe c t ive l y,  w hi l e  mainta in ing safe/acceptabl e  operat ing 
condi t i o ns. 

Figure 1:  Pressure Versus Initial Void Volume

Figure 2:  Force Versus Initial Void Volume



     Process Safety News      Winter 2012     Fauske.Com   p. 8 

e mergenc y  re leases  of  f la sh ing l iqu id  j ets  and 
vapo r  c lo ud fo r mat ion as  i l lu st rate d a bove ca l l s 
for  s i m ple  phys i ca l  models  to  a l low conse quence 
assessm ent  to  be  car r ie d  ou t  in  a  t ime ly  a nd 
cost  e f fec t i ve  manne r.   As  an  example,  s impl e 
models  are  par t i cu lar ly  de s i ra ble  to  a ddre ss  the 
fo l lowi ng  q uest i ons :

• 	 Wi l l  t he  co ncentrat ion  downwind of  the 
p lant  s i te  exce e d cr i t ica l  tox ic i t y  leve ls  or 
ex plo s i ve  l i mits?

• 	 When wi l l  t he  c lou d d isperse  to  a  safe  leve l ?

A nswer s  to  t hese  qu est ions  wi l l  la rge ly 
deter mi ne t he  ne e ds  for  fu r ther  cons iderat ions 
re lated to  lo cat i on ,  preve nt ion ,  mit igat ion  and 
emergenc y  p lanning.

M odels  wi t h  a  leve l  of  deta i l  which  se e ms 
appro pr i ate  fo r  t he  pu r pose  of  ca r r y ing out  r i sk 
eva luat i o ns  i n  conne c t ion with  h igh momentum 
jet  re leases  are  provided by  Fau ske  a nd Epste in 
(198 8  and 1 9 8 9 ) .   These  cons ider :

• 	 R elease  Type:   Cons iderat ion  of  va por 
d i sengageme nt  to  d is t ingu ish  bet wee n 
vapo r  and t wo -phase  j e t  re leases

• 	 J et  E x pans i o n:   Cons iderat ion  of  equ i l ibr ium 
jet  ex pans i o n pa ra mete rs ,  inc lu ding j et 
ve lo c i t y,  jet  de ns i t y  and j e t  ra diu s

• 	 Aero so l  Fo r mat ion :   Cons ide rat ion  of  j et 
break up to  d is t ingu ish  bet wee n a erosol 
fo r mat i o n and l iqu id  ra inou t  ba se d u pon 
in i t i a l  re lease  condit ions

• 	 Aerosol Dispersion:   Consideration of turbulent 
mix ing of  the  jet  with  the  atmosphere  leading 
to  dow nw ind concentrat ion  prof i l e

An example of level of detail is i l lustrated by (Fauske 
and Epste in ,  1989)

         
1/2

j j

1Y
Z1 0.16
R

∞

=
 ρ

+   ρ 

                                                            (1)

where Y represents the mole fraction of the hazardous 
jet  mater ia l  at  pos i t ion  Z ,  ρ ∞ i s  the  dens i t y  of  the 
atmosphere,  and ρj and Rj are the jet density and jet 
radius, respectively, at the end of the depressurization 
zone.  This simple expression is in excellent agreement 
with the far field concentration predictions obtained 
by the detai led model  provided by Epstein,  Fauske 
and Hauser  (1989) ,  that  accounts  for  the  ef fec t  of 
"Laminar"  w ind ve l oc i t y,  jet  t ra jec tor y,  aerosol 
evaporation, and the condensation of the entrained 
water  vapor.   M oreover,  the  s impl e  express ion as 
can be  seen f rom the below f igure,  can reproduce 
f ie l d  obser vat ion  data  f rom a  h igh momentum 
re l ease  of  l iquid  ammonia  (G ol dw ire,  1986)  to  a 
degree of  accurac y that  i s  more than adequate for 
most  hazard assessment purposes.   The only  input 
data  used for  th is  ca l cu l at ion  compar ison are  the 
known initial  stagnation pressure and temperature 
and the  break  d iameter.

Whi l e ,  g iven the  abi l i t y  to  predic t  the 
dow nstream concentrat ions  assoc iated with 
h igh momentum jet  re l eases,  i t  i s  impor tant  to 
recognize  that  many emergenc y  re l eases  can 
happen too fast  to  a l l ow  ef fec t ive  evacuat ion 
such as  the  S eveso and Bhopal  t ype  re l eases, 
w hich  re inforces  the  need to  conta in  and/or 
mit igate  such re l eases.   Prac t ica l  conta inment 
and pass ive  near- f ie l d  mit igat ion  concepts 
are  ident i f ied,  inc l uding per t inent  test  resul ts 
are  d iscussed and t ypica l  f ie l d  insta l l at ions 
are  descr ibed by  Fauske  (1990)  and Fauske 
and Grol mes  (1992) .   Again ,  re l at ive l y  s imple 
model s  are  i l l ust rated to  be  cons is tent  with 
exper imenta l  resul ts .

Cont inued on page 11

Vapor clouds from Flashing 
liquid releases

By: Hans K. Fauske, d.sc.,
 regent Advisor, Fauske & Associates, llc
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W i t h  t he  growi ng concer n  of  f i res  or  explos ions 
resu l t i ng  f ro m  proce ss ing or  ha ndl ing ha zardous 
mater i a l ,  i t  i s  i m por ta nt  to  charac ter ize  the 
f lamm able  pro per t ies  of  that  mater ia l .   The 
f lammabi l i t y  prope r t ie s  of  fu e ls  have  bee n 
ex tens i ve ly  s t udied for  many years  a nd are 
re lat i ve ly  wel l  understood.   Esse nt ia l ly,  there 
are  three  e lem ents  requ i red for  a  f i re  or  an 
expl o s i o n to  o ccur :  a  fu e l ,  an  ox id izer,  and an 
igni t i o n  so urce.   Throu gh re moval  of  one  of 
these  req ui rements ,  a  f i re / explos ion wi l l  not 
occur.   H owever,  e l iminat ing the  igni t ion  source 
as  the  so le  m eans  of  f i re / explos ion preve nt  of 
hazardo us  chem ica ls  i s  not  a  pra c t ica l  means 
of  prevent i o n du e to  f la mma ble  vapors  hav ing 
ver y  low mi ni m um igni t ion  energie s  a s  wel l  as 
numero us  d i f ferent  igni t ion  sou rce s  (k nown and 
unk nown) .   Therefore,  other  me ans  a re  ne cessar y 
for  reduci ng  t he  r i sk  of  a  f i re / explos ion .  These 
revolve  aro und mode rat ing the  fu e l  and 
ox id i zer  co ncentrat ion  to  avoid  a  f lammabl e 
concent rat i o n  o f  ga se s/ va pors .

I n the  chemi ca l  indu str y,  proce ss ing and 
handl i ng  o f  chemica ls  cou ld  resu l t  in  the 
for m at i o n o f  a  f lamma ble  or  explos ive 
atmo sphere.   Fo r  l iqu id  chemica ls ,  th is  may 
occur  at  temperatu re s  other  tha n at  a mbient 
condi t i o ns.   Fi gure  1  shows the  re lat ionship 
bet ween t he  f lammable  proper t ie s  of  a 
combust i b le  chemica l  a nd how they  are  re l ated 
to  tem perat ure. 

A s  you increase  temperature  and move a long 
the  vapor  pressure  cur ve  for  a  f l ammabl e 
substance,  there  becomes  a  point  w here 
the  concentrat ion  of  the  vapor  i s  suf f ic ient 
for  producing a  f l ammabl e  mix ture.   Th is 
temperature  i s  commonl y  k now n as  the  Flash 
Point  (FP) .   I n  theor y,  the  l ower  f l ammabi l i t y 
l imit  (LFL)  shoul d  intersec t  the  vapor  pressure 
cur ve  at  the  f l ashpoint  temperature ;  as  a  resul t 
th is  temperature  i s  a l so  refer red to  as  the  Lower 
Temperature  L imit  of  Fl ammabi l i t y  (LTFL) . 
However,  these  t wo temperatures ,  FP  and LT FL , 
may not  a l ways  be  obser ved to  be  s imi l ar  wi th 
exper imenta l  data .   K now l edge of  the  d ispar i t y 
bet ween these  t wo points  w i l l  he l p  better  assess 
the  f l ammabi l i t y  hazards  of  a  spec i f ic  chemica l 
as  wel l  as  he l p  impl ement  the  proper  safet y 
precaut ions  dur ing handl ing. 

t o understand the  var iat ion  bet ween the  lower 
temperature  l imit  of  f l ammabi l i t y  and the 
f l ash  point ,  tests  were  per for med to  compare 
the  resul ts .   The  l ower  temperature  l imit  of 
f l ammabi l i t y  tests  were  conduc ted us ing AST M 
E1232 “Standard  Test  M ethod for  Temperature 
L imit  of  Fl ammabi l i t y  of  Chemica l s” modi f ied  to 
be  conduc ted in  a  5 .3-L  s ta in l ess  s tee l  spher ica l 
vesse l  us ing a  fuse  w ire  igni t ion  source  for  sa fet y 
and envi ronmenta l  pur poses.   The  cr i ter ion  for 
a  pos i t ive  igni t ion  was  a  7% pressure  r i se  above 
the  s tar t ing  pressure.   The  f l ash  point  tests 
were  per for med per  ASTM D3278 “Standard 
Test  M ethods  for  Fl ash  Point  of  L iquids  by  Smal l 
S ca l e  C l osed- Cup Apparatus”.   These  tests  were 
per for med on 4  d i f ferent  chemica l s  and thei r 
resul ts  are  summar ized in  Tabl e  1 .

 

chemical Flash Point (oc) ltFl (oc)

Organosulfer compound 89.5 81

lactam ring compound 81.5 79

Pyridine compound 1 100 92

Pyridine compound 2 137 119

t he deviat ion  bet ween the  va l ues  deter mined 
for  these  t wo tests  i s  a  resul t  o f  d i f ferences  in  the 
test  apparatus  and methodol ogy  used in  each of 
these  exper iments .  

                                                           Cont inued on page  13

evaluating the Flammability Hazards of liquid Vapors

By: Paul Osterberg
Manager, Flammability testing, Fauske & Associates, llc

Figure 1:                                                                                                                   
temperature effects on a combustible Mixture (crowl, 2003)

table 1:                                                                                                                  
Flash Point and lower temperature limit of Flammability results
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A n Ox ygen B omb Cal or imeter  has  recent l y  been 
acqui red by  Fauske  &  Assoc iates  in  order  to  d ivers i fy 
our  test ing  capabi l i t ies .   With  a  few  smal l  modi f icat ions, 
the  test  method i s  per for med to  compl y  w ith  ASTM 
I nter nat ional  Standard  D240,  “ Standard Test  Metho d 
for  Heat  of  Combustion of  L iquid H ydro carb on Fuels  by 
B omb Calorimetr y .”  Th is  s tandard  i s  the  bas is  for  the 
a l l owed prec is ion  and b ias  of  our  test ing.   Another 
potent ia l  HOC standard  i s  ASTM I nter nat ional  Standard 
D4809,  “Standard Test  Metho d for  Heat  of  Combusti o n o f 
L iquid H ydro carb on Fuels  by  B omb Calorimeter  (Prec i s i o n 
Metho d) ,” w hich  ca l l s  for  more  prec ise  mass  and 
temperature  measurements  and reagent  qual i t y  water.

F or  both  methods,  the  heat  capac i t y  for  the  system 
is  deter mined us ing a  s tandard  reference  mater ia l  for 
w hich  the  heat  of  combust ion i s  k now n and has  been 
prev ious l y  ver i f ied.   B enzoic  ac id  i s  the  industr ia l 
s tandard  t ypica l l y  used for  ox ygen bomb ca l or imetr y 
and was  used for  FAI ’s  s tandardizat ion  procedures.  
Tabl e  1  shows the  heat  capac i t y  of  the  ox ygen bomb 
system and repeatabi l i t y  of  the  heat  capac i t y  a f ter  10 
s tandardizat ion  test  runs.

Heat Capacity (cal/oC) Standard Deviation (cal/oC) Relative St. Dev. (%)

2429.2 9.25 0.38

t he procedures  for  both  ASTM D240 and D4809 are  ver y 
s imi l ar.  The  chemica l  i s  weighed and p l aced ins ide  the 
bomb reac tor,  w hich  i s  submerged into  a  pre -measured 
quant i t y  of  water.   A  h igh degree  of  repeatabi l i t y  in 
the  quant i t y  of  water  used bet ween exper iments  i s 
ver y  impor tant  in  order  to  mainta in  a  h igh degree  of 
prec is ion  and l ow  bias .  The  bomb reac tor  i s  charged 
w ith  ox ygen and then igni t ion  i s  in i t iated v ia  a  fuse 
w ire.

t he measured temperature  r i se  of  the  water  f rom the 
ox idat ion  reac t ion  can be  used in  combinat ion with  the 
heat  capac i t y  of  the  system to  deter mine the  heat  of 
combust ion for  the  chemica l  of  interest .   The  accurac y 
of  the  exper imenta l  test  method and the  va l ues  i t 
generates  has  a l so  been va l idated against  other 
chemica l s  w i th  k now n heats  of  combust ion .   M ethanol , 
ethanol  and ter t -butanol  were  chosen as  the  three 
chemica l s  to  be  tested for  va l idat ion  of  the  apparatus 
and test  methodol ogy.   Each test  was  per for med in 
t r ip l icate  to  provide  a  base l ine  s tat i s t ica l  er ror  and 
standard  deviat ion  measurement .   Tabl e  2  compares 
the  exper imenta l  and l i terature  va l ues  for  the  heat  of 
combust ion of  these  three  chemica l s .

Cont inued on page 11

t he heat  o f  co m b u st ion for  a  chemica l 
i s  def i ned as  t he  heat  re leased whe n 
that  chemi ca l  unde rgoes  complete 
combust i o n wi t h  ox yge n at  s ta nda rd 
condi t i o ns,  t ypi ca l ly  1  atmosphe re 
of  pressure  and 2 0  ° C .   The  he at 
of  co mbust i o n can be  measu re d 
expe r i m ent a l ly  t hrou gh a  few di f ferent 
laborato r y  eq ui pme nt  a r ra nge me nts .  
One such set up i s  a n  Ox yge n B omb 
Calor i m eter,  show n in  Figu re  1 ,  which  ca n 
be  used to  deter mine the  H igher  Heat ing 
Va lue  ( H H V )  heat  of  combu st ion for  any 
so l id  o r  l i q ui d  sample.

t he H H V i s  deter mined by  cool ing  the 
reac t i o n  pro duc t s  down to  the  s tar t ing 
temperat ure,  t ypica l ly  arou nd 20  ° C .  
Heat  o f  co m bust i on i s  a n  impor tant  test 
for  anyo ne co ncer ned with  the  energy 
content  o f  a  so l i d  or  l iqu id,  inc lu ding 
fue ls  (par t i cu lar ly  for  u se  in  we ight-
l imit i ng  craf t  such as  a i rcraf t  a nd 
hydro fo i l s ) ,  co m b u st ib le  wa ste s ,  food 
i tems and feeds.   The  heat  of  combu st ion 
va lue  i s  a l so  i mpor tant  for  de te r mining 
the  ther m al  e f f i c ienc y  of  equ ipme nt  for 
produci ng  power  or  heat .   The  the ore t ica l 
heat  re leased i s  compa re d with  the 
del ivered power  or  heat ,  g iv ing the  u se r 
the  ef f i c i enc y  o f  the i r  e qu ipme nt .

Introducing:                                               
Heat of combustion 

(HOc) testing

By: tom Johnson
Flammability testing engineer,

 Fauske & Associates, llc

Figure 1: Oxygen Bomb calorimeter schematic

table 1: system Heat capacity and Accuracy
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Experimental 
HOC (cal/g)

Reported HOC
(cal/g) 1

Relative Error
(%)

Relative St Dev of
Experiment (%)

Methanol 5 396 5 419 0.33 0.67

Ethanol 7 077 7 094 0.26 1.23

Tert-butanol 8 472 8 504 0.38 0.08

A s  shown i n  Table  2 ,  the  re lat ive  er ror  for  a l l  three  chemica l s  i s  l ess  than the  s tandard  deviat ion  of 
the  system repo r ted in  Ta ble  1 .   Th is  e r ror  i s  l ess  than the  er ror  a l l owed in  the  ASTM Standard  D240. 

H eat  o f  co mbust ion can be  ver y  u se fu l  for  many industr ies ,  inc l uding fue l s ,  bui l d ing mater ia ls , 
and ex plo s i ves ,  and ox ygen bomb ca lor imetr y  i s  a  s tandard  test  method used to  deter mine heat 
of  co m bust i o n .   For  technica l  qu e st ions,  p lease  contac t  M r.  Tom Johnson,  Fl ammabi l i t y  Test ing 
Engineer,  at  6 3 0 -887-5209.   For  a l l  other  quest ions,  p l ease  contac t  M r.  Je f f  Gr i f f in  at  630-887-5278 or 
emai l  at  gr i f f i n@fa u ske.com.
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table 2: calorimetry comparison

1 CRC Handbook
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A n example of  jet  condensation data for  f lashing water  and model  predict ion of  complete condensation 
lengt h  i s  i l lust rate d be low.
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Q: What do you consider the most 
rewarding part of your job at FAI?

A: I really enjoy working and 
interacting with customers and 
being able to share my knowledge 
to help them successfully implement 
solutions appropriate to their unique 
situations.

Q: What do you consider to be the 
most challenging aspect of your job 
at FAI and how do you work to miti-
gate its challenges? 

A: I work with a variety of different 
customers from different sectors and 
each utilizes different chemistries.  
Working with each customer to 
learn and understand their different 
chemistries is an interesting 
challenge that ensures that there 
is always something new for me to 
learn. 

Q: How does your job benefit FAI 
customers?

A: Utilizing my knowledge and 
experience with different chemistries 
and vent sizing implications, I 
am able to effectively work with 
customers to help them minimize 
costs, while implementing the most 
effective process safety strategies.

Q: Where did you go to school and 
what was your major?

A: I attended the University of Iowa 
where I earned a BS in Chemical 
Engineering and minored in 
chemistry.

Q: How long have you worked at 
FAI? 

A: In total, I have worked with FAI 
for 2 and ½ years. I began working 
with FAI as an intern and then was 
fortunate enough to be offered a 
full-time position with the company 
upon graduation. 

Q: What is your official title?

A: I am a chemical engineer.

Q: What are your job responsibilities 
and particular areas of expertise?

A: My work includes testing and 
consulting responsibilities.  I pro-
vide customers with vent sizing and 
other thermal hazards calculations, 
work with customers to develop 
VSP testing procedures according to 
their individual needs and perform 
calorimetry testing. 

Q: What do you see on the horizon 
as far as customer needs and 
potential areas of growth for FAI?

A: Some areas of personal interest 
to me and ones where I see 
opportunities for FAI to potentially 
grow services is in the design of large 
header systems, effluent handling 
projects and the furthering of the 
PrEVent software capabilities so that 
it is more tailored to the needs of our 
customers. 

Q: You are also a Subject Matter 
Expert at John Wiley and Sons. How 
did you become an SME and what 
does that role entail? 

A: John Wiley and Sons is a global 
publishing company specializing 
in academic publishing.  I became 
involved when I was in college.  I 
was a Teaching Assistant and the 
company asked me to provide 
input regarding how I thought they 
could make the online experience 
more efficient for both students and 
instructors.  From there, I eventually 
started proofing questions that were 
included in their online texts, and 
then, after graduation, was asked to 
work with them as an SME. 

As an SME, I work with editors and 
the programming team to improve  
the online component of text 
books by reviewing and formatting 
questions, often algorithmically so 
answers can't be shared, and also  
identifying the appropriate sections 
where more information pertaining 
to each question can be found.

Meet chuck Kozlowski
chemical engineer

By: sara Peters
Marketing specialist ,          

      Fauske & Associates, llc

chuck conducting a VsP test 
in a FAI laboratory
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Cont i nued f ro m  pa ge 9

F lammabi l i t y  l i mits  are  inf lu e nce d by  nu merous  fac tors  and of fer  an  expl anat ion into  the 
d i f ferences  bet we e n the  t wo te st  re su l ts :

        1 .        Vesse l  s ize  and geometr y  –  As  the  s ize  of  the  vesse l  increases,  the  heat  l osses  to  the  vesse l 
                   wal l  become s  negl ig ib le.    Throu gh minimiz ing heat  l osses  to  the  vesse l  wal l ,  more  heat  i s 
                   t ransfer red to  the  combu st ion re ac t ion ,  therefore,  promot ing f l ame propagat ion .   Th is 
                   resul t s  in  a  wide ning of  the  f la mmabl e  region and combust ion can occur  at  l ower 
                   temperatu res .  

        2 .        Igni t i o n  sou rce  locat ion  –  A  lowe r  igni t ion  source  l ocat ion  in  a  vesse l  has  show n to  widen 
                   t he  f lammable  re gion a s  compa red to  a  centra l  igni t ion  source  l ocat ion  ( Van den S choor, 
                   No r m an,  &  Ve r pla etsen,  2006) .   With  a  l ower  igni t ion  source,  a  l a rger  percentage of  the 
                   co m bust ib le  mix tu re  pa r t ic ipates  in  the  combust ion reac t ion  w ith  minimal  heat  l osses  to 
                   t he  wal l ,  the reby,  re su l t ing  in  a  h igh pressure  increase.

        3 .        H o m o geneit y  of  mix tu re  –  S l ight  changes  in  the  vapor  concentrat ion  coul d  resul t  in  a 
                   mi x t ure  be coming f la mma ble  or  not  f l ammabl e.   I n  the  LTFL  tests ,  the  vapor  mix ture  i s 
                   s t i r red  to  provide  a  homoge nou s  mix ture  of  the  fue l  in  a i r  unl ike  the  f l ash  point  tests  where 
                   t he  vapor  spa ce  i s  not  s t i r re d  and thus  concentrat ion  gradients  my for m.   Fur ther more,  the 
                   LTFL  tests  provide  a  more  u ni for m heat ing of  the  vesse l  as  wel l  as  a  l onger  mix ing t ime to 
                   a l low t he  vapor  a nd the  l iqu id  to  reach equi l ibr ium.   A l l  o f  these  fac tors  w i l l  impac t  the 
                   co ncentrat ion  of  the  fu e l  in  the  vapor  space,  thereby,  in f l uencing the  f l ammabi l i t y  resul ts .

        4 .        F lam e propagat ion –  G e nera l ly,  the  f l ammabl e  region i s  w ider  for  upward f l ame    
                   pro pagat ion tha n for  downward f l ame propagat ion due to  f l ame buoyanc y.   Tests             
                   per fo r med in  the  5 .3L   ve sse l  measures  upward f l ame propagat ion as  compared to  the  f lash 
                   po i nt  tester  which  i s  measu r ing dow nward f l ame propagat ion (EU-Projec t  SAFEKIN EX) .  Th is 
                   wi der  range means   that  the  LTFL  wi l l  occur  at  a  l ower  temperature  than the  FP.

t he se  resul t s  demonstrate  that  i t  i s  imperat ive  to  fu l l y  charac ter ize  the  f l ammabi l i t y  hazards  of 
chem i ca ls .   The  use  of  the  f la sh  point  by  i t se l f  may  not  a l ways  be  suf f ic ient  in  provid ing proper 
safet y  precaut i ons  to  avoid  f la mma ble  temperatures  w hen assess ing the  hazards  of  f l ammable 
l iqui ds.   As  show n f rom the  LTFL  and FP  te sts ,  there  can be  l arge  deviat ions  bet ween the  t wo 
va lues.   Therefo re,  the  u se  of  a  safet y  margin  w ith  the  f l ash  point  va l ue  may not  a l ways  be  adequate. 
A  bet ter  appro ach wou ld  be  to  condu c t  a  LTFL  test  to  assess  the  temperature  at  w hich  there  i s 
suf f i c i ent  vapo r  for  f lame  propa gat ion .  

r e ferences
       

Crowl, D.A. (2003). Understanding Explosions.  New York: American Institute of Chemical Engineers.
EU-Project SAFEKINEX. Report on the experimental factors influencing explosion indices determination. Programme "Energy, Environment and
              Sustainable Development", Contract No: EVG1-CT-2002-00072, 2003-2006.
Van den Schoor, F., Norman, F., & Verplaetsen, F. (2006). Influence of the ignition source location on the determination of the explosion pressure 
              at elevated initial pressure.  Journal of Loss Prevention in the Process Industries, 459-462.  

Happy new year from FAI!
If you did not receive a 2012 FAI calendar, we still have a few left.    

Contact Jeff Griffin at griffin@fauske.com or (630) 887-5278                                
to have one sent to you 
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spring 2012 Process safety training courses
March 22 - 23, 2012

Fauske & Associates, LLC (FAI), presents two individual 
process safety courses, designed to identify hazards and 
control strategies that allow for explosion and fire hazard risk 
minimization in the process industries.

topics to be covered:
•	 Flammability and electrostatic hazards 
•	 Dust/flammable explosion hazards and prevention and     

protection practices, including OSHA Combustible Dust     
National Emphasis Program.

    

Prices:  $575.00 per day or
               $1150.00 for both days

Fees include hotel room, continental breakfast, lunch and two 
snacks for each day of attendance.               

Who should attend?
  FAI designed these introductory courses for personnel 
  including − but not limited to − chemists, engineers,  
  technicians   and operational staff in R&D, Process 
  Development, kilo, pilot  and full-scale production in the 
  chemical,  petrochemical,  food, cosmetic, detergent, plastic, 
  paper, agrochemical and  pharmaceutical industries.  

location:
Chicago Marriott Southwest at Burr Ridge
1200 Burr Ridge Pkwy
Burr Ridge, IL 60527
(630) 986-4100    

day 1 − thursday, March 22
Introduction to Understanding

and Controlling Flammability Hazards

 description
 This course will allow engineers and process safety 
 personnel to identify hazards of conducting processes 
 with combustible and flammable solvents. A review of  
 common flammable and electrostatic principles will 
 be discussed, in terms of theory and case reviews. 

 scheduled Agenda
•	 Introduction – Basic Theory and Definitions
•	 Review of Significant Incidents
•	 Conditions for Fire & Explosion
•	 Small-Scale Tests
•	 Theoretical Calculations (Predictions)
•	 Ignition Factors, Including Electrostatics
•	 Explosion Control
•	 Case Studies
•	 Daily Learning Assessment
•	 Questions and Answers
•	 Course Evaluation

 Outcomes
 After completing this course, participants will be able 
 to describe and define the fundamental principles of 
 flammability and electrostatic hazards in various  
 industry settings, including:

•	 Defining what constitutes flammability and 
         electrostatic hazards
•	 Identifying and mitigating conditions that create such 
         hazards
•	 Interpreting and reporting on such hazards  

day 2 − Friday, March 23

Introduction to Dust Explosions Hazards,
Prevention and Protection Practices

description
This course will ensure all participants are aware of 
important issues associated with OSHA's Combustible 
Dust National Emphasis Program, NFPA 654 and other 
relevant standards and codes. A logical approach to 
characterizing a powder's hazardous dust properties 
will be presented, as well as a description of various 
techniques used to control and/or avoid dust explosions 
in a safe and compliant manner.    
  

scheduled Agenda
•	 Introduction
•	 Review of Recent Dust Explosions
•	 Fundamentals of Dust Explosions
•	 How to Comply With NFPA Codes and OSHA’s  
         Program on Combustible Dust Compliance
•	 Protection Options
•	 Daily Learning Assessment
•	 Questions and Answers
•	 Course Evaluation

Outcomes
After completing this course, participants will be able 
to identify potential dust hazards and know how to utilize 
appropriate test methods to determine levels of potential 
hazards; as well as apply appropriate mitigation techniques 
to prevent combustible dust hazards, including:

•	 Identifying levels of hazard
•	 Determining appropriate testing methodology
•	 Ascertaining process application

Each one-day course runs from 9 am to 4 pm over two consecutive days. Each course may be attended individually.

contact lisa Karcz:  karcz@fauske.com, (630) 887-5232,  Fax: (630) 986-5481 
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sPrIng 2012  PrOcess sAFety trAInIng cOUrses

Introduction to Understanding and Controlling Flammability Hazards − Thursday, March 22
Introduction to Dust Explosions  Hazards, Prevention and Protection Practices − Friday, March 23

regIstrAtIOn FOrM

First Name:                        Last Name:

Company Name:                                                                      Position:

Address:

City:                                                          State:                        Zip:

Phone:                              Cell:                       Fax:     
    
Email:

   

Payment Method:              Visa                Mastercard              AmEx               Purchase Order                Company Check

Name on Account: 

Account Number:                                                                                        Expiration Date:

Signature authorizing Fauske & Associates, LLC, to charge credit card:

Please select which day(s) you will be attending:
           Day 1: Thursday, March 22 - Introduction to Understanding and Controlling Flammability Hazards
           Day 2: Friday, March 23 - Introduction to Dust Explosions Hazards, Prevention and Protection Practices

cancellation Policy:  cancellations will be accepted up to March 12, 2012

contact lisa Karcz:  karcz@fauske.com, (630) 887-5232,  Fax: (630) 986-5481
             

             
                 

                                                                                                           

          www.fauske.com              

location:
Chicago Marriott Southwest at Burr Ridge

         1200 Burr Ridge Pkwy
         Burr Ridge, IL 60527
         (630) 986-4100

trainer/Host:
         Fauske & Associates, LLC
         16w070 83rd Street
         Burr Ridge, IL 60527
         1+877-FAUSKE1

Fee includes hotel room, continental breakfast, lunch and two snacks for each day of attendance.
All fees must be received prior to course commencement. 
We accept Visa, Mastercard, American Express, purchase order or company check.

Price:
$575.00 per day or      
$1,150.00  for both days


