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Hails H. Jaekel 

Missilee and Spaoe Syetema Diviaion 

The Orgmization of a Countdown was developed over 8 

yeare of miseilea and space syetems tasting at the 

Douglas Aircraft Company, Sacramento Tent Center. 

The experience on which this etudy uas based includes 

tho Thor davolopmant and acceptance teeting, Titan I 

aecond 8tag.e engine development testing, development 

of lipid hydrogen handling technicpea, Saturn S-IV 

and S-IVB development and acceptance testing. W e  

intent of this paper ia to sxnnine the static test 

countdown organization end discuss the need for s 

systematic method to organire a countdomr. 



To a t t a i n  tho optkiu- use of ranpower, it is essent ial  tha t  the  Tcst 
Conductor apply accepted mana;:err.ent techniques i n  order t h a t  each 
individual  function m y  be sccomplished with a n i n h  of f r i c t i o n  
and t h a t  a job may be done i n  a moat e f f i c ien t  manner. 

There a r e  many methods t h a t  a r e  avai lzble  t o  a Test Condcuto: t h a t  
enables him t o  e f f i c ien t ly  plot  the fiinctionn of the count,down crew 
s o  t h a t  he can graphically presont ar.d evaluate a l l  assent;al tasks. 
This presentation i l l u s t r a t e s  One lcethod th6 t  the  author has found t o  
be very successful f o r  i n i t i a l l y  o r ~ a n i z i n g  a coilntddm and is par- 
t i c u l a r l y  valuable t o  a Test Conductor when he i s  attempting t o  
improve t h e  effectivanesa q d  eff iciency of a countdown orgenization. 

It has been said t h a t  a f u l l  day 's  work cannot be judged u n t i l  
standards have been set .  T!m sa fe  wor'doad ohould be considered 
because an ovcniorked parson carnot do a l'ull day'u work. Wncn an 
engineer is allowed t o  work a s  a technician, o r  vice versa, he is 
not  given a f u l l  day's work. Settirrg standards is  in te r rc lz ted  
with a prerequisi te  f o r  giving an individual a f u l l  day's work. 
Tne Tcst Conductor, just  l i k e  ar.y zood must have a good 
workirrg knowledp of ways and mexs t o  s e t  standards of operation. 
You l i v e  by stcmdards and i f  you f a i l  t o  neat  tinose s tandads ,  you 
s u f f e r  the  ccnsequenccs. An clunple i s  d r i v i n ~  your nutomobila. 
Anyone who Tkils t o  follow such standard operating pmzciurcs aa 
dr iving oil t;:o r iqh t  s ide of the  road, stopping f o r  a red l i g h t ,  
going nei ther  too f a s t  nor too slow, displays t o  dl who m y  obaerve 
h h  t h a t  h i s  pe r fomnce  is not up t o  standard. Tho logical  r esu l t s  
of tha t  person's act ions night be d m q e  t o  h i s  car ,  inJury t o  
hiuaelf ,  o r  ~ a y i n g  the penalty prescribed by law. 

The Test Conductor must insure the  propar s e t t i n g  of perfonance 
stw.dards. This is mndatory t o  h s u r e  more accurate scheduling 
and sa fe ty  of operation. It i s  p o r  management t o  sttempt t o  
'%a&e" without 'mowladga of how long it should t&a t o  perform 

work. 

The successful c o u n t d m  i s  based upon the Test Conductor's a b i l i t y  
t o  accurately zeasure t h e  t h e  it takes t o  perform the  various 
.Uctior.s G O  t h a t  they car. be accurately scncduled. idheririg t o  
t h a t  schadule vill pennLt dl t h e  pareomel involvad t o  h o w  what 
i s  hapi~ening a t  my given time duririg the  countdam. 



Work measurements can be simply defined a s  "the evaluation of work 
in t e r n  of time" and consis ts  of the following basic typesr 

1. S t a t i s t i c &  - k standard o r  average relat i i ig  expenditure of 
labor  and u n i t s  produced and based upon a mathematical ( m d l p i a  
of past  performance. 

2. ,En.r?in.rered - A standard time f o r  doing a job according t o  a 
specif ied method, as  determined by actual  observation during 
perfommce of the  job. . 

3. P r e - s r o x i m t e Q  - The time required t o  do a job based upon 
previous values of time f o r  the  basic elements accomplished 
by spec i f i c  methods. 

4. s s t i n n t n i  - Tne t h  it take3 t o  do a job based upon the best 
judgement of those moat f a n i l i a r  with i t s  requirements. 

If one evaluates thesa basic t m e s  of work maasurenent, it can be 
seen t h a t  under ce r ta in  conditions t h e  Test Conductor can use 
almost any one of the  four. However, i n  the space industry, the  
f a c t  t h a t  progrm schedules a r e  usually dictated a t  t h e  t h e  of 
contract negotiations rather  than as  the  program materializes, 
of ten technical  requirements and res t r i c t ions  a r e  individual ly 
added which make the  contracted milestonas d i f f i c u l t  o r  6lmost 
impossible t o  meet. The allowable time t o  perform the  countdown 
of ten  follows t h i s  same technique because a systematic approach 
i s  not used. Tnis i s  wrong. M~nagcment expects ~ o o d  resu l t s  from 
t h e  t e s t  and i f  t h e  Test Conductor f a i l s  t o  give proper at tent ion 
t o  work measuremcnt f o r  so t t ing  countdown standards, h i s  countdowfi 
schadule w i l l  f a l l  apart  thus creating confusion and demonstrating 
an undesirable h ~ g e  of the  company, countdown crew and himself 
t o  a l l  concerned. 

D o l a p  due t o  equipment malfunctions a re  understood by a l l  as 
t h i s  creates  a '%old" condition, but a 'hold" caused by poor 
scheduling of functions o r  tasks creates  nany undesirable problems 
which i n  t u n  tonas t o  jeopardize the effectiveness a - t h e  t e s t .  
This brings us  back t o  t h e  choice of technique t o  measure the 
work required t o  accomplish the countdown so p e r f o m a c e  standkrds 
can be se t .  The eas ies t  and auickest f o r  each h c t i o n  and t a sk  is 
t h e  Estinntea. This technique is m s t  of ten u t i l i s e d ,  and in many 
cases without proper disciplhes. Tine key is t h a t  the  t h e  as- 
t h t e d  should coma from t h a t  person moat f a d l i a r  with its reciuire- 
menta. 



The technique is t o  wake thrca (3) e s t h t o s  a s  follows: 

1. The shortest  cstiniatcd t h e  

2. h e  longest est inatrd tho 

3. Tne most l i k e l y  time 

A sir,Ela e s t i n t e  tcnds t o  b r i n ~  out the question: "lfow come its 
takirig you so long?", o r  "I can ' t  do it i n  tha t  much time". So, 
s t a r t  out the  countdoqm P.~r.ctions a d  taslts with threc e s t h t e s .  
Ut i l i ze  the most l ikc ly , 'bu t  wt~are the estimate varios widely 
batwean sxporiencad individuals, make an En~ inee rcd  measureneat 
by mint: a rock function o r  task i f  tho roa l  thing cannot be 
occompliahed. 

Once you have syctex. t icsl ly estimated the  t i m e ' i t  takas t o  perfom 
each function wad task required t o  accomplish the Countdown, you 
now have the pert'olimnco stmdards by which t o  schedule. 

The time required t o  -cconplish different functions can be cornpilad 
i n t o  a card f i l e  which can be usad i'or lk tu re  countdownaln order 
t o  datermino porfonrance standards with which t o  achedule the  
d i f fe ren t  countdown tasks. 

Scheduling the countdam ef f ic ien t ly  has widespread implications. 
I f  a technician o r  engineer waits f o r  the  Toot Conductor t o  ge t  
;round t o  h i z  personally, t h e  schadiling is inzdequata. The Test 
Conductor m o t  develop a good schedule wh~ch is.inderetood by all. 
T d a  requires the  following: 

1. Lst ell functions required t o  accomplish the countdam 
I 

2. Determine how m c h  time is required t o  accomplish erch t\mction 

3. Croup the functions i n t o  tasks 

I .  Schedule the tasks in  the  omler t h a t  they a re  t o  be accomplished. 

Once the tasks and schedules have bean established, the TasK Laaaere 
should than be   signed so tha t  the Test Conductor bilildn h i s  
organization with t h e  proper span of oontrol t o  adecjuately control 
couatdovn ootivi t iea.  



SPAN OF COXTROL 

Proper span of control mcana t h a t  the  Test Condmtor has the 
correct  number of Task Group Leaders. Lf so, he can accomplish 
a l l  of 'his kwrk. 

Span of c o n t r o l m c ~ ? ~  the  number of people a Test Conductor can 
s f f i c i c n t l y  control. The number of'individuals a Tcst Conductor 
can e f fec t ive ly  supervise is  U t c d  by h i s  time, energy, and the 
complwdty of the  human relat ions involved. Therefore, there 
must be a 1Mt t o  the  number of individuals responsible b t h e  
Test Conductor. The factors  t h a t  l imi t  the  m b e r  of individuals 
tha t  can be effect ively managed are:  

1. The 6omplaxity of the task (technical o r  routine) 

2. The work the  Test Conductor must do b e l l  

3. The s k i l l  l eve l  of tine countdown crew members a s  t o  the  am~unt 
of initial training o r  retraining necessary 

4. The physical layout of the  Test Complex 

In the  past, the concept t h a t  one could effect ively manage no 
l e a s  than three nor more than seven workers was widely accepted. 
But oi tuat ions may a r i se ,  due t o  the physical layout of the Test 
Complex, which locate two countdam Task Leaders large distances 
apar t  without proper comnica t ions ,  so tha t  any Test Conductor 
would be taxed beyond h i s  managemant capabil i t ies .  However, 
during portions of the  countdown as many a s  20 panel operators 
such a s  a routine propellant loading would not excead the capa- 
b i l i t i e s  of most Test Conductors. Therefore, the number of 
persomcl any Tcst Conductor can effect ively manage i s  largely 
dependent on these and the following factors. Tne Test Conductor's 
work s i tua t ion  w i l u  remain stable i f  there are differences i n  
objectives between various t es t s .  This d ic ta tes  the t raining 
and retraining of countdown crew members a s  a constant project. 
P. Teat Conductor t h a t  effect ively manaeed-a well-trained count- 
dffm crew may f ind t h a t  he i s  unable t o  effect ively m a g s  an in- 
experienced countdown crew because h i s  span of control has been 
enlarged beyond the  effect ive scope of h i s  direction. 

Another reason f o r  l imit ing the number of Task Leaders under the 
Test Conductor's suporvision is the number of relationships t h a t  
cudst between the Test Conduetor and h i s  Task Loaders, and between 
the Task Leaders thsmselves. When a sndl number of Task Leaders 



a r e  beh& supervised, the s i tua t ion  is com?arativcly easy t o  cope 
with beca'~so of the re la t ivc ly  few relationships involved. i:owover, 
it m s t  be reaexbered t h a t  a s  Task Leaders a rc  addcd the nmbcr 
of relationshi?s ir.creases a t  a mch grcatcr ra te  th.m tho nu-~ber 
of Taok Thaders. The personali ty and gcneral a b i l i t i e o  of the 
Test Conductor should aloo be cor.sidared. These factors  explain 
t h e  rcaoon why one ;ran can s u p c n i s e  ei&kt (8) Task Leaders f a i r l y  
well  xiother  breaks dom under the sane load. Some count- 
do'm or~aniza t ions  burden tho Test Conductor with as  rany a s  25 
activities w d e r  h i s  d i rec t  ~ u p e a i s i o n ,  i n  which somc de3rae of 
success has occssio;;a:ly achiovcd p r i t ~ r i l y  due t o  highly trained 
workars, md Task Leaders being anoipad who were eagcr t o  accept 
rcsponaibi l i ty  ;nd able t o  a s s i s t  the Test Conductor in gotting 
a c o u n t d m  accomplished succoss~fully. 

Epcrience in m i y  .w,d varied typos of countdown si tuat ions !ms 
f u l l y  oubstant1;ted the concept of l imit ing op?a of control during 
tho  course of the  cou~tdown by l imit ing the number of tacrks through 
homoeeneous gmupir.g =d proper schcdulin& which r e s t r i c t s  the 
mount of a c t i v i t y  a t  &vy one time so tha t  it cap be controlled. 

.I earaikl rtnol-rsiu ol iinny of t h o  vibriad fonw 6:' couritdorrn orgrbn- 
izat ions r a v c s l ~  t h a t  the nost successful orpn iza t ions  l b d t e d  
s p m  of control  t o  a rpiutir;un of f ive  reportinz d i rac t ly  t o  the 
Tcst Condlictor during t c s t  opcrations which takes plzce prior  
t o  a l l  personnel clearing the  area =d retirir.;: t o  the Teat Control 
Center. In  tha Test Control Center, it was found t h a t  the Test 
Conductor can effect ively control  up t o  20 during the prope:lmt 
loading, s t a t i c  f i r ing ,  and gropellant unloading tasks. Tnis i s  
whcn the Test Conductor i s  the  Task Leader and tho crew is moldcd 
together  i n t o  a ho~ogenco;a tc;lr s t r iv ing  t o  accomplish one task  
a t  a the  and thc nuiiber of pco?lc ir.volvcd is oftcn a function 
of the xcrtnunentation and controls a q d p e n t  layout a d  dcsign. 

Follcrdng span of control, a ploper deiceation of authority a f fec t s  
the  scheduling of as3 ipod  countdown ?ersors.el. Pol e~iiaplo, it 
has been sa id  t h a t  whenever a 1ir.e f o m  a t  tine co:l'oe r a c h i ~ c ,  
countd~wn crow ;.scx~~rs a rc  not roquired f o r  an essential .%nction, 
o r  glven a tuil day's work and a r e  not schcdulcd eff icnt ly.  

The Test Conductor is vbstcd with the  responsibility and tnc 
authori ty t o  accoaglish the  wor:c o i  the countdo'm or(;,mizntion. 
In the  final analysis, succcss in perfoniAng the ob:ectivos of 
the  countdown dopends c y n  the Tcst Conductor. I f  tho countdown 
craw has been well organized and trrinad.the principal  of the 
span of control observed, responsibi l i ty  ar.d authori ty w i l l  ba 
.delegated to.aubordinate Task badera.  Tha Task Leaders who becoaa 



responsible f o r  the  perfolzvnca of cer tain tasks m s t  a l so  have 
t h e  authori ty  necessary t o  carry them out. Pmper d e l ~ p t i o n  - 
w i l l  speed up production and Fnsure a safe  and succeosful operation 
by spreading the  supervisory load, and a l so  develop i n i t i a t i v e  and 
leadership. 

It i s  a TeB Conductor's responsibi l i tg  t o  make such delegations a s  
wall  a s  t w i n  sr~bordinates t o  accept them. Train the Task Lcaders 
t o  come t o  the  Tcst Conductor with t h e i r  am re~om~ended decisions. 
I f  the Test Ccndc~tor  i s  burde~ed k i t h  a Task Leader w'no does 
incomplete work, the  Task Leader must be t rained o r  replaced. 
Complete problem s o l v i n , ~  includes the col lect ion of fac t s ,  analysis 
bf the  problem, and the  presentation of a solution i n  such form 
t h a t  the  Test Conductor need only indicate  approval o r  dissapproval. 
The Test Conductor should assign a Taek Leader, be avre t h a t  he 
can do the  job, then leave hin nlona. There can ba no dele:,ation 
of authori ty  o r  ~ s s i m m e n t  of responsibi l i ty  t o  those who a rc  not 
able  t o  taka it. There can be no decentralization of operations t o  
those who cannot cmper&ta o r  the  Test Conductor w i l l  l ose  h i s  
span of oontrol. Delegation of authori ty  requires tba t  respon- 
a i b i l i t y  be assigned t o  nnother only when he i s  prnpnrad t o  t,nke 
i t ;  find tha t  1\11. euthori ty  i s  t o  ecoompnriy f u l l  rabponoibilitice 
a t  t b a t  very asme instant .  

Delegation of authori ty  a l so  requires t h a t  no ma.tter what tasks 
a r e  given, o r  what authori ty  i s  delegated, the  d e l c ~ a t i o n  is o t i l l  
accountable. The Test Conductor must accept the  responsibi l i ty  
f o r  a fai lure.  The Test Conductor delegates the authori ty  t o  
accon7iish a t a sk  t o  the  nssimed Task k a d e r  who in turn deieeates 
port ions t o  t h e  workers who actual ly accomplish tho task. The 
Tcat Conductor must eupport hio cwdntdown personnel, even though 
they nay e r r  he is responsible and r r s t  sea t h s t  it doesn't 
happen again. The Test Conductor should use the  pr inciple  of 
"praise publicly and r c p r i i d  privately" in order t o  build Espri t  
d e  corps and develop leadership. Ha should delegate authori ty  
only t o  t h e  d e n t  necessary t o  moot the  assigned r sapons ibUty  - 
no more than is required, and no iess .  

The Word "essential" means essen t ia l  t o  t h e  objectives of the 
t e s t ,  t h e  objectives of t h e  ?rogram, and tho ob:ectives of the 
compariy. Each nran should be used on "ossantial" h c t i o r u  in 
t h e  t e s t .  



As Test Conductor you should question the  necd f o r  o v a 4  hnction. '  
You nay f ind tha t  there a r e  jobs which a re  not r e a l l y  essent ial ,  
t k a t  there a r e  ceSain functions which mntr ibuta  somewhat m r e  
than others  ba t  are  not jus t i f i ed  in t a m s  of time and e f fo r t ,  o r  
t h a t  the re  a r e  some functions which a r e  s t i l l  being ac~o~mplished 
even thou& they have been determined t o  be non-essential t o  the 
object ives of the countdam. 

Certainly, any work done f o r  oneself o r  f o r  another person uses 
t i n e ,  r a t t r ~ a l ,  and energy, and should contribute t o  tho objectives. 
of  t h e  countdohll. Often res t r i c t ions  m s t  be disae.inated t o  
control  non-essential work. Taking time out t o  br ief  v i s i t o r s  
i n d i v i d u a l l y i s  an exsnple of non-essential work durine t h e  
countdown. This should be accomplishca by someone other than 
countdurn crew members so t h a t  t h e i r  concentration w i l l  rernain 
o p a r t  o f . t h e  countdoan. Cuaution the  neca f o r  every function, 
azd e l h i n & t a  those t h a t  have P t l a  o r  no value and a r e  not 
worth tine cost. 

The Test Conductor's job should consis t  of direct ing not ac tua l ly  
performing the  duties. h e  essen t ia l  fxnctions done as  an a s s i p e d  
member of the  countdam crew becomes l e s s  important when a r a n  
becomes a Test Conductor. A l l  essential h?c t ions  m s t  be con- 
s idered by the  Test Condcutor in making decisiono. Thus a Countdown 
Distr ibut ion Study by t h e  Test Conductor i s  necessary t o  visual ize 
a l l  e s sen t ia l  functions a s  t o  t h e i r  r e l a t i o n ~ h i p  pad place i n  the 
countdown. In order t o  use a h l l y  on an n::bt.ntlal function, 
tho Test Conductor mi3t chock resu l t s .  The best means of checkmg 
r e s u l t s  i s  t o  follow the pat tern of s e t t z ? ~  standards, establ ishing 
t h e  standard, check t+e work against  the standard, and t o  bring 
t h e  c o u n t d m  crew t o  standard. Finally, improving work methods 
contr ibutes  t o  proper scheduling t h r o u ~ h  the use of assigned count- 
down crew members fully on essen t ia l  tasks. 

3.0 principle  of lexical assiwhent has within its scope the  
assiFrZ.ent of a l l  nacessal-/ i'unctions within an orzmizat ion t o  
spec i f i c  iqdividuals, ar.d it mans t h a t  a l i  exployees n s :  have 
a 205 t o  do. All cou~tdo,m crew nexbers ~.;ust h w  what h i s  i r c a  
of  work includes; t h a t  area r u s t  involve related jobs, and h i s  
Job m s t  f a l l  withi? t h a t  area. There is a tendency toward l a s s  
e f fec ienc j  in miscellaneous jobs. It is the Test Conductor's 
r e s p n s i b i l i t y  t o  develop tasks and t ask  loadera specialized in 
given areas o r  systens, c o t  jacks-of-all-trades. A nan who is 
t ra ined  t o  do his job which is a l o g i c a l  assig;ment will be 



enthusiast ic  and proud of h i s  work. The morale of a ran who does 
everything f o r  evcryone is usually not high. He should work within 
t h e  area of h i s  knowledge and training. Then he w i l l  understand 
h i s  ass lpment  and do a good job. Ono mistake i s  the assii~nnent 
of cncinccrs t o  responsible positions without the proper expooura 
t o  oyerat ioral  t r a in ing  under countdown conditions. The idca, 
t h a t  t h e  engineer i s  an expert in the meaning and use of numbers 
i s  shared by engineers ar.d laymen al ike.  Lrgineero have been 
exposed t o  varying degrees of mathemtical discipl ine during 
t h d r  formal education and design experience, and tend t o  think 
of a nuncricnl solut ion a s  a fixed value, o r  tha t  they know the one 
best  answer t o  a problcm, corrcct  t o  seven (7) places on the  
s l i d e  ru le  which is not subject t o  variat ion,  evaluation, o r  
qual i f icat ion.  They seek the m g i c  numbers on which t o  base t h e  
design of a product, a process, o r  t c s t  f a c i l i t y .  Ilowcver, away 
from the  textbook problems, where rea l  numbera a r e  obtained in 
f i e l d  t e s t s ,  these numbers do not always come out the  way t h e  
equations a r e  wri t ten.  Sometimes the agreeaent i s  good, and 
frequ+ntly we can paraphrase the  waiver of the  f i c t i o n  wr i t e r ,  
"any resemblance t o  t h e  r e a l  process, l i v i n g  o r  dead, i s  purely 
coincidental". 

It i s  t h e  responsibility of the  Test Conductor t o  pick the  encineor 
who has had t ra in ing  and experience i n  a given f i e ld  t o  b e c o ~ c  a 
t a sk  leader. Then he can be praised o r  blamed acconling t o  hi8 
work. 

I 

Logical Asoipncnt requires  tha t  a l l  functions within a t ask  be 
s?ccif ic ,  c l ca r  cut, and s imi la r  i n  natbre. Of course the Structures 
Engineer should not setup the  instnunentation systems. It i s  easy - 
t o  underatw,d those widely oeparated functions and occupations but 
t h e  pr inciple  of log ica l  a s s i p c n t  must be applied t o  a much f ine r  
degroe. Checking c l r c u l t  breakers i s  a logical assignment. ht 
when the  c i r c u i t  breaker boxes u s  located i n  four  d i f fe ren t  areas 
it 1 s  log ica l  t o  n s s i m  those functxons t o  a Task Leader performL7g. 
s imi la r  functions i n  t h a t  area. This elinLnaten overlapping. Each 
Task Leader's functions should be c lea r  cut  wit.. .; an area. 
Dividing work s o  t h a t  vcr! l i t t l e  overlap on equipment o r  within an 
area occurs improves the  qua l i ty  and increases t h e  quantity of 
output. 

Responsibility m s t  be fixed. :io jobs ohould be l e f t  f o r  a l l  t o  
do, because a l l  will leave it t o  someone e l se  and then - diaastar. 
Countdorms have been scxubbed and d s a i l e s  b l m  up because , 

sona jobs were l e f t  unassigned nnd overlapping of functions on 
t h e  same squipaant cauaed confusion. 



The Toot Conductor mist analyze the work d i s t r ibu t ion  i n  h i s  countdown 
organization. tio piust soe c lea r ly  a l l  tho hc t iv i ty  of tho countdown 
crew a t  a glance. In  orcior t o  soo tho a c t i v i t i e s  of t h e  countdohn crew 
i n  one place clear ly,  and know how each countdown creu mmber contribute. 
t o  the  t o t a l  accomplish~ont, he should use a countdown d i s t r ibu t ion  
s tudy f o r  each and every countdown perfomad. The elements of a 
countdown d i s t r ibu t ion  study a re  a s  followsr 

1. Cbjcctivsa of tho t e s t .  
2. Tasks required t o  porfom the t e s t .  
3. Function8 required t o  perform the  t e s t .  
4. Work d i s t r ibu t ion  chart.  

Objectives a r e  assigned t o  each countdwm. These goals o r  objectives 
a r e  the  w d  r e s u l t  t h a t  the  assigned moncbers of the countdown crew 
a r e  reoponsible f o r  achieving o r  producing. To be of any value, the  
objectivoo m a t  be c lenr ly  .and spec i f i cn l ly  s tated.  As an example, 
objoctivoa of a Space Vehicle S t a t i c  Firing Countdown a r e  l i s t e d  
below. 

The primary acce?tance objectives are:  

1. Demonstrate t h a t ,  within the  t e s t  coo;plsx capabi l i ty ,  countdown 
operations can be parfon'cd i n  tho nequencc and within the t h e  
frameuork al located f o r  t h i s  individual stage portion of the U C  
countdown. 

. - . -?-itrate t h a t  the  engine exhibi ts  operating charactoris t ica 
coqa t , :  :r: with t h o  s t a p  design requirements and consistent 
with W e 1  Specif icat ion 215bs. 

3. Dmonntrate tha t  LOX in  supplied t o  the engino i n l e t  within 
the  estnbliohod operating l imi t s  through tho proper functioning 
of tha LOX tank prcsaurization and supply oystom. 

4. Dmonstrate t h a t  LX2 is supplied t o  t h e  engine i n l o t  within the  
o s t ~ b l i s h e d  operating l i n i t s  through the  proper functioning of 
the  E12 tank pressurization and eupply syotem. 

5 .  Demonotrats t h a t  the  pnewdtic  control  siipply funi6l;eo suZfioient 
helium a t  the correct  pressures t o  provide adequate pneumatic 
valve control  and aystem purges. 

6. Demonstrate t h a t  t h e  PU (Propellant Uti l izat ion)  syston can oontml 
the  loading and consumption of propollents wiLhin the desff l  
r e q i r e m t a  of  the atage and engine a8 applicable t o  acceptance 
f i r ing .  



7. Demonstrate t h a t  the  data  acquisi t ion system is operating properly 
and is capable of performing assigned functions. 

8. Demonstrate t h e  proper operation of t h e  s tage control  and power 
supply systeas  and s tage CSE interface during the  f i r ing.  

9. Demonstrate t h a t  the  prossure and temperature l eve l s  of t h e  
h j d r u l i c  sys tem a r e  within acceptable 1 M t s .  Damonstrate 
servo system porforxlrrnce i n  gimballing the  engine in response 
t o  sorvo valve input commcmds. 

10. D e r ~ n s t r a t e  t h e  s t ruc tu ra l  .Sntegrity of the  stage. 

1. Demonstrate t h a t  tho s tage portion of the  aux i l i a ry  propulsion 
systom responds t o  cono~nds from the h a t w e n t  Unit Substitute. 

!he socondary research and development objectives are: 

R-1 Detonino t h e  performance of t h e  f u e l  tank wet wall insulat ion 
system and the thermodynamic environnontal and reoponse of 
s t ruc tu res  and compononts during cryogenic loading and the  
acceptance f i r ing .  

R-2 Determine the  vibrat ion input o r  reoponse of propuleion suboyatem 
components, e lectronic equipment, and primary s tage structure. 
De ten ine  tho a c a s t i c a l  anvironment inside and outside the  
forward s k i r t .  

Tho obJectivea a r e  the  f i r s t  thing tho Test Conductor should assemble 
when he s t a r t s  tho countdown d i s t r ibu t ion  study. The objectives in 
a l a rge  measure dofine t e s t  configuration. iill objectives should 
be l i s t e d  a s  p r b x r y  and socondery; which gives t h e  countdown crow 
p r i o r  knowledgo of c r i t i c a l  parametors during the t e s t  which would: 
(1)  cause a hold u n t i l  t h e  discrep-ancy i s  fixad, (2)  it i s  safe  and 
can the  t e o t  be continued, (3) i s  thore more t o  be gained by con- 
tinuinp; rathor  than holding o r  scru'obinpj the t e s t .  This is the  
kind of decision which continually p1al;ues the  Test Conductor. He 

m s t  be posi t ive but a t  the  snino t h o  dopond upon the  countdown crew 
members t o  furnish him with those f a c t s  t o  properly m~ko the o v e r d l  
decision; m d  t o  those poop10 who have t h e i r  objective scrubbed, 
obviously it is often the  wrong decision. 

f LSK LIST 

The preliminary task l i s t  i s  f i r s t  prepared l i s t i n g  a l l  b o w  tasks 
which nay be rec;uirod t o  porfonn t h e  countdown. A l l  technical and 
support gmupo ohould be contacted and asked t o  submit a l i s t  of 
t a sks  they think would bo roquired t o  perform a countdown on the  
spec i f i c  t e n t  atand. This Ust m e t  include a l l  posaible tanks from 
houaekeepmg chores to fueling and f i r i n g  the  IpisaLLa. 



k typ ica l  l i s t  of tasks submritted f o r  a s t a t i c  f i r i n g  f o r  a specif ic  
t e a t  otand would be ae foL'.ows: 

Pro-Countdown Check L i s t  
Countdan?i I n i t i ~ t i o n  
Propellant Transfer Lines Preparation 
Xydraulic ~ ~ c c u m l a t o r  Chareing 
Circui t  Breaker Setup - and Seal  Box 
'31enu.i Co~di t ion ing  Setup 
GH2 Sto?&ge Area Setup 
f ~ u t o m t i c  Xquipnent Setup and Power 'lurn-h 
Redline Checlts 
iie1im and G;:2 Storage Area VaLve Setup 
Vent dam Check 
Abort >:ode Checics 
?lmu.ii Control Test 
Codman ail'khend S ~ x p l i n g  Setup 
LV2 Pdrgc Vnporizcr Setup 
Test Stand Prcpr tn ion  
LSS Storage Area Setup 
h e w a n t i c  Console GS2 System Leak Check 

Pond Inspection 
Fuel Storage Are.? Setup 
F; A. .. u Zotection Systen C/O 

Hydrogen Leak Detection C/O 
Xater System Setup 
Camera Setup 
GroucZ Firex Systcn Verif icat ion 
I r . t e~mted  Systezs Test Prepar&t,ions 
Aspirator and Deflector ? la te  C/3 & Test Stand Firex Verification 
Intearated Systems Test 
Ensine Bell Fxtonsiorr Service Unit Setup 
L~vircrmental  Purge C/O 
?.'or1d Parfie and GK2 Auxiliary Storage a o t t l r  Checkat  
LLL? System Snm?ling 
ii?d Instmnentat ion Setup 
Coi;;i;on Pulkhead Decay S t a r t  
Reverify water and i ' n a ~ ~ ~ ~ ~ t i c  Setup 
Ecventat ive 14,aintcnance 
Teat Stcud Clearhe 
Co:.c.on Biilkcead S,mpiinz //l 
Ledline Observer B r i e f i ~ g  
Comon Bilkhead VAC Securing 
Transfer t o  High Press HX Supply 
LOX Loading 
rkc l  ionding 
S t a t i c  Fir ing Preparaticno 
T e x h J 1  Co.a.-~tdown arA Fir ing 
Propeliant Offloading 
Console "8" & L- .erne . St& Tank Purge (HE) 
ILeplace 6;2 Cmasover 
Data Remval 



Automatic Analog Se l f  Check 
Tost Tost Purges 
Post Teat Inspection 
Test Stand Securing 
LH2 Stor  and Xfer Securing 
LOX Stor  Socuring 
Camera Unloading 
Secure Water Systems 
F a c ~ l i t y  Securing 
Battery Ins ta l l a t ion  
"Q" Motor Ins ta l l a t ion  (Activation) 
"Qt* Meter Renoval (Deactivation) 
Battery Rcmoval 

It should be noted t h a t  i n  t h e  Missile and Space System industry 
much confusion regarding the  moaning and use of Function versus Task 
has i n  some cases caused t h e  adoption of countdown methods with poor 
u t i l i z a t i o n  of personnel, duplication, and non-essential functions. 
These countdohns have been successful but complicated countdown 
communications can drain heavily on the resources of a program and 
t h e  ccnipany t o  perform them. ' h i s  i n  turn d i lu tes  the amount of 
information gained during a given time span. 

A function is a spocif ic  piece of work t o  be dons o r  work imposed t o  
accom?lish a tank. 

A t n a k  i s  an act!on including i t a  plannlq-ar,d execution. h a d i n g  
:t .- ...?r~ld be a tnrrk, and the work requimd t o  accomplish t h i s  task 
would be t h e  function. 

Once t h e  prel ininary t ask  l i s t  has beon submitted t o  the t e s t  con- 
ductor, he can e i t h e r  accept the task l i s t  a s  i s ,  o r  attempt to combine 
those in which ho may think overlap o r  a re  duplication. However, t h i s  
is not the ?r:.-ar time t o  reduce the number of tasks a s  each one ham 
been only b r i u i i y  described and a l l  factors  have not been evaluated. 

It is f i r a t  necessary t o  co l l ec t  a l l  the  functions f o r  the  various 
t a sks  and lay-out of the countdown d i s t r ibu t ion  study t o  detemLne 
whore duplicat ion of e f f o r t  occur3 which m y  cause the  combining of 
tasks. 

Tho t n i c a l  countdam d i s t r ibu t ion  study should follow the  flow 
diagram shown. (See Figure 3-1). 

Sinco r e  a r e  followin: the  ty-pical flow diagram (Figure 3-I), no have 
colloctcd tine prelLinai-y task l i s t ,  the  next ote:, i s  t o  a s s i , ~  n 
c o u n t d m  distr ibi i t ion study task leader  t o  each proiLznsrjr thaic 
f o r  purpotleo of l i s t i n g  a l l  of tho functions perfomad during a given 
tack. 7he prel ininary tasks should be l i s t e d  on a countdown d i s t r i -  
bution s tuay form (Soe Figure 3-21. To simplify th io  preientation 
only f a c i l i t y  tasks w i l l  be used. It m e t  be understood a t  t h i s  
tine t h a t  t h e  task l eader  w i l l  list ovary function he think* m y  be 
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necessary t o  perfonn the  task and t h a t  the  preliminary l i s t  of tho functione 
a r e  subject t o  change by deletion, conbination, o r  addition as  tb count- 
down distribution atudy pro&ressos. \Also, it i s  important t h a t  tha 
study t ask  leader  physically understand tho equipment layout and locat ion 
i n  order t o  include tho functions of m o v ~ ~ ~ e n t  and pra-arranacmont of 
equipment i n  performing the  tnpk. ~t t h i s  t h e  i n  tho countdown d i s t -  
r ibut ion atudy you & interested i n  determining mnnpowor requiroinonta. 
This w i l l  occur l a t e r  i n  tho study a f t e r  the select ion of the necessary 
functions and taske have been nade. (See Figure 3-1) 

T;;i;s, 11 prellninilry f a c i l i t y  t a sks  have bean subnltted. It should be 
noted st t h i s  t h e  tha t  theoo 11 prolininary tasks could bo accapted 
and n;arely co l l ec t  the  functions required t o  accomplish each and wri te  
t h e  cour.tdown without the  benefi t  of a proper analysis  through the  
countdown d i s t r ibu t ion  study. Therafo-e, the  countdoun d i s t r ibu t ioa  
s tudy should be u t i l i zed  t o  d e t c d n e  functions which nay be i n c o r  
porated in to  another took, o r  which tasks could be coinbincd. A l l  
tasks and functions must be analyzed against  the following: 

1. Do the  prelimt7arg. tasks meet t h e  requirements of 'WSXATIAL 
TASKS" during a g i v m  tird i n  the countdown? - 

2. Are t h e  functions LOGICALLY ASSIChW i n t o  t h e  proper taska? 

3. I s  t h e  principle of "DEEGATION OF AUTHORITY? and "SPAN OF COE;TXOLw 
fo l lmed?  

C. Am SAFETY and TEChiYICAL CONSIDEX4TIOIWS sa t i s f i ed?  

5. Are ava i l as lo  RISSOUXES i n  t e r n  of manpower and equipment available? 

The function l i s t s  f o r  preliminam f a c i l i t y  tasks 7 and 10 would then 
be sccomplishcd a s  l i s t ed .  (see F i p r o s  3-3 and 3 4 ) .  In orGer t o  
s i r ,? i i fy t h e  presentntion, the  function l i n t s  a r e  a l so  concerned only 
d t h  the f a c i l i t y  itemo. k t  t h i s  point the  pre1imina;y task and the  
function l i s t s  have been accoqlishcd.  (Sae Figure 3-11. 

Tne , k c t i o n  and task d i s t r i b ~ t i o n  studios aro now ready t o  be p o r f o m d .  
This i s  accomplished. by a work sheet (See r'iguro 3-51 which l i c t s  a i l  
of tho prel ixrhary f a c i l i t y  tasks and -3mctions. . . 

I n  creat ing addi t ional  o r  combining d c t i n g  taokc o r  hint-Lons, t h e  
basic  fac to rs  previously lirited m a t  be considered. The Yest Coaductor's 
judgeneat- be based on theso fac to rs  o r  he w i l l  l o se  control of 
t h e  couiltdovn. If there is a reasonable e q l a n a t i o n  f o r  unireccssary 
niova;nont, o r  an essen t ia l  tack wkLch seem t o  be repeated, tnon tho 
span of control  m a t  be t a in ta i red  througb p q p e  co;u7unication and 
aoop*ration. Often, poreonaal a m  required t o  repeatedly enter an 
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aroa which rooults  i n  a duplication of effort.. This causes the  
poooibi l i ty  of f a i l u r e  by in~properly c o n f i p r a t i n g  ariuipncnt which 
has been proviouoly sotup nnd ohoolted out. If: it is nocossary t o  
accomplish tho function due t o  a tochnicnl o r  cafety rcaoon, o r  
equ ipn~nt  ava i l ab i l i ty ,  than t h i s  w i l l  bo undorotood and fo l lm~od  
by a i l .  l l ~ r o u ~ h  tho principle  of Logical a s s i p , c n t , t h o  r e l i a b i l i t y  
of  t h e  individuals accomplishing the  functions of t h a t  taak w i l l  
be verif ied.  

Ei&mII,!C T2E COUNTDOb.I! DISTRIBUTION CFI?I2T ( ~ i g u r e  3-5) 

Thara a r e  several  questions one asks himsclf when n countdohn d i s t -  
r ibu t ion  chart  is bein: studied f o r  hnprovencnt and effect ive use 
of rr&r.power. Tne f i r s t  question t o  ask is "Is thore misdirected 
effort?"  The related questions t o  be asked are: " i re  a l l  functions 
essen t ia l  t o  the  t a sk  o r  have some been assumed which e r e  unnecessary 
o r  accomplished sonowhere else?" and "Does each function contribuie 
t o  tho  taok and t o  the  countdown?" A Test Conductor should study 
closely any work t h a t  i s  duplicated elsewhere because it nay be mis- 
directed offort .  He should atudy very careful ly the taska and functions 
f o r  misdirected e f fo r t .  

The aocond question the  t e s t  conductor should ask himself i a  "Are t h e  
functions &r.d tasks used properly?" o r  ":ire the  task8 r e a l l y  a task o r  
could a pa r t i cu la r  t a sk  be a function t h a t  should be combined with 
another task?" Those taslcs ahould be logic ,dlp oosiPed and n l l  
functions be log ica l ly  grouped within a task a s  t o  ares ,  proper usa 
of skills, and work load. 

The t h i r d  question t h a t  a t e s t  conductor should invcst ieate  i s :  
"Are the  t a sk  lehders responoible f o r  unrelated functions?" Points 
t o  lteop in  nind in t h i s  area a re  t h a t  the  parson assi&ned s imi la r  
functions i s  eas io r  t o  t r a i n  md tho n s s i w e n t  of unrelated functions 
t o  a t a sk  can r e s u l t  i n  poor work, l e s s  enthusiasm, and more fat i rpe.  
The principle  of dalegation of authori ty  and span of control must be 
followed. The t e s t  conductor should ask h5mself a r e  the tasks spread 
too thin7 I n  t h i s  case, the  test  conductor should look f o r  tas:ts with 
small udnpor tan t  functions o r  some taak given t o  a m y  function3 with 
no one individual responsible f o r  them. The t ask  with the  s x d l  o r  
unimportant h c t i o n o  should be combined i n t o  other  tasks of s imilar  
functions and within t h e  oame area. The task h=.th too mmy functions 
m s t  be divided up then t h e  p:isciple span of control w i l l  be sa t i s f i ed  
nnd proper control  of t h e  countdown maintained. You can well  ranembar 
tho  old saying "Too marg cooks apo i l  the  brothn, f o r  i t  applies  equally 
w e l l  in thie si tuat ion.  



The fourth question is: " A r u  the  sa fe ty  and the  technical  aspects 
sa t i s f i ed?"  This i s  moro related with scheduling of tho t ask  because 
t h e  sa fe ty  aspects of tasks m s t  be schedded t o  p;avcnt pcople from 
boine in areas when haziinious conditions r a y  occur. Emever, technical 
aspects  mst be s a t i s f i e d  but the  schedule and arrangerent of tasks 
and assio~ylent  of functions t o  tasks give way t o  the  sa fe ty  of personnel 
and equipment. 

The f i f t h  mes t ion  t h a t  one m s t  L G ~  i s  "Are tho available resources 
m te rns  of rrsnpcnicr and cquip;T.ant avai lable  t o  nssign given b c t i o n a  
t o  a thsk?" Equipinont ava i l ab i l i ty  may require tho nssi.yment of 
1'xnctior.s t o  a task. Safety a d  technical  considorationo again must 
be considered but do not n o c e s s ~ r i l y  control the arrnngencnt of 
functions o r  tooits. This acpect i s  more apparcnt during tho rsview . 
of new countdown objectives. Tho mount of people availnblo m s t  be 
cquatod t o  the t i n e  spa-. tha t  i s  found t o  be required during tho 
countdown dintr ibut ion study. You connot l a y  out a countdown snd i t s  
tnsl:s i n  a lorjicrrl achad\rls without reei~rd t o  nvailnblo reaourccs. 
fins uhould nbs far bi!lnJ'I~sd w~rli10;;d alfionz n l l  tnrilts e:lch cic;ooniln$ 
to ;1isBi+ ~ l i l i l l  citld wuialC Lot,d, Gtu* C! IU  prcsont countdot~n uiotr ibut ion 
chart  Phown no Figure 3-5. Tno quostion ;cchnique 1s usu:~liy i n  rod 
penc i l  but, oince t h i s  preoentntion i s  printed or. black and white a 
heavy b h c k  is used instead. ?/a a r e  now ready t o  bake s o w  proposals 
based on f a c t s  a s  they appear on tho chart.  

,F?EOF, TIE MIX.  DDLST.IBUTIC~I 

After  the  question tecb.s-,sique has been completed, the  f a c t s  discovered 
show how the  work sitiihtion ray be inprovod. The t e s t  conductor than 
takes another chart  and begins t o  iill ir. tho ch~n$eS he fee l s  w i l l  
inprove the  countddm distr ibut ion.  In  chart  F i p r e  3-6 you w i l l  
see how t a s ~ s  have been combined and functions combined undor s imilzr  
tasks.  i?cx;-Ser t h a t  t h i s  Lxprovenont i s  just  a proposal. i n  approval 
f o r  its Lxple.~.cntatio:; w i l l  have t o  be secured and tested egair.ot the  
co\i?tdown t e c h i c a l  requirenents sa fe ty  requirements and tho manpower 
resources. Do not forget the  p e r s o n ~ c l  who a r e  t o  perform the  task 
because they a r e  affected; they too have t o  be considered 6nd in 
oany caoas a r e  able  t o  hsa i s t  the  t e s t  condiictor i n  p%.z?i,7g the 
i;T.prove;nonts. It is seen by the  countdown Cistr ibut ion cbart with 
t h e  proposed mrove?&?t of f a c i l i t y  tasks F i m r e  3-6 tha t  the clevon 
tasks could be coizbined i n t o  iour. A s  s t a ted  this a s  a pro?osal, 
the re  a r e  oany coxbinations t h a t  could be worked out. t!udovcr, f o r :  
tiio sake of t h i s  prescr.ta<ion it i s  probably oasfer  t o  see t h a t  
theso four  taa'ks could e a s i l y  gmcp t.he A?mctiono t h a t  ware required 
o r  preser.ted in t h e  p r 6 - i n a r f  car;?tdown st\idy under the four  task 
t i t l e a  presented and ir. do* so, we dill have adhered t o  tho p h c i p l o a  
previously montloned. 







1. Essent ial  tasks o r  functions 

2. Logical . ~ s a i & a n t  of fuiictions t o  tasks 

3. Delegation of au thor i ty  and span of control 

4. Sazety and technical  considerations 

5.  Available resources in t e r n  of nanpower and equipment 

Now t h a t  the  countdown d i s t r ibu t ion  study i s  completcd,wa a r e  down t o  
tho point of assigrment of task leaders. (Sea Figare 3-1) It should . 
ba noted t h a t  the span of control has been improved by reduction of tasks. 
Since only tho f a c i l i t y  tasks a r e  being i l l u s t r a t e d  we w i l l  then proceed 
t o  a s s i p t  tho four  taslc leaders. The task lenders should be men nost  
f m d l a r  with the  technical  aspects covered, i f  a t  a l l  possible have 
previous t a s t ing  expericnca under countdown conditions, indicate  
adequate leaderohip capab i l i t i e s  and be famil iar  with the  ac tua l  
locat ion and operation of tine equipment covered i n  h i s  task. Somethee 
dapartxental rosponsibi l i t ies  tend t o  control t h e  task leaders  assign- 
ments. Howcver, the  individual  best qual i f ied ray not ncceesarily 
be from the axpectcd departnent but from sonu related one. &ch 
candidate f o r  task leader  aosipment must be eubJcct t o  examination 
a s  t o  h i s  background and training. 

After the  four  task leaders  have been assigned the  next s t e p  is f o r  
t h e  rosponsible task leader  t o  gather and list the elements of each 
function under each task. ( ~ i g u r e  3-1) Task throe (Figure 3-61, 
"Firex and ;lator Systems T-1 Day Setup and Cneckout", w i l l  be used 
t o  i l l u s t r a t e  the t a sk  leaders  Job of col lect ing and l i s t i n g  the 
elements required t o  perfom the  functions l i s t ed .  However, only 
a l i s t  of elements f o r  one ~fmction,  Setup Water Storage and h p  
House, out of the fourteen l i s t e d  f o r  tha t  t a sk  w i l l  be U u s t r a t a d  
a s  follows: 

1. Vorifv Water Storage Level Transmitter I so la t ion  Valve V-1158 
i a  074 

2. Verify Storage Tank Cutlet Valve ( B F V - l l 0 )  is OPEN 

3. Ra?ort Reservoir Mechanical Indicator 

4. Record Reservoir Level Indicated in TCC - 
5.  (If Reservoir Level is l e s a  than 22-ft v o w ,  ~ a n k - i ~ f i l l b g  

6. VsrLfy starage tank dra in  valve (Vl351) is CIDSED 



In the  Rmp House Verify t h e  following Switch positionar 
P:CC 6C2 Panel 
Diesel Engine '<rater Jacket Hcater ON 
Diesel O i l  Transfer P u p  liG9'E.;otor On-Off Switch ON and 
Auto switch in AUTO 

Verify all switches in DCivN o r  CENTER position 

Vcrify the  following Valve Positions f o r  PlLxp /ill011 
V-llOl (Diesel I n l e t  Header Valve) OPE24 

Vl342 & Vl3L3 ( F k ~ p  Packinz Gland Water) OPEN and k!ater Flowing 
I so la t ion  Valves Vll l2  t o  PI-lll2 & V-1360 t o  PA-lll7 OPEN 

Verify the following Switch Positions: 
Diesel A i s ~  b t t e r y  Charger Off/On Siritoh t o  ON 
Engine Lnstrunent b a r d  and k ~ u n c i a t o r  
Panel Control Sw t o  AUTO 
P1109 Local Lockout Swltch Releasad 
Diesel Conerator Battery Charger Off/& w i t c h  t o  ON 

Verify '+later System Eypaso Clock Valve (V-1170) is OPEN 

Verify Disaal \<ator Pump Sot up os followor 
a. Clutch En~agcd 
b. Panel Control Switch t o  AUTO 
c. Verify Govarnor Settinp; - E\illy cloc'mise t o  s top  & than 1 

turn coanter clockwise 
d. O i l  Temp Indicator  70 70' Dee _i 15 Deg F. 
a. kJater Jacket Temp Indicator  120 Deg _+ 10 Dog F (Cutlet) 

Verify the  following valve positions f o r  p pll02: 
V-ll02 (Deflector Amp $1 I n l e t  Header v a l 3  OPE24 
V-1220 (P-ll02 Lnlet Drain) C57SZD 
Vl340 & V-1341 (Fump Packing Glands Open and Water Flowing 
Isolat ion Valves V-lll3 t o  PI-1113 & V-1361 t o  Pb-US,OPZN 

Verify P-ll02 (ill) Local Lockout Stop i s  Released 

V e r i f y t h a  f o l l m ~ g  Valve Positions f o r  
V-liO3 (Deflector F b p  #2 I n l e t  Header V a a  tZ3' 
Y1221 ( a 0 3  In lo t  Drain) C~~ 
V-1338 & V-1339 (Pm? Packing Glands) Open & Water Flowing 
I so la t ion  Valves V-UU to PIOll& & V-lll9 t o  PA-U9 OPEN 

Verify P-ll03 (#2) Local Lockout Stop Released 



12. Verify the foliowing Valve Positions f o r  Pum Hll04: 
V-llCL (Deflector Pump $3 i n l e t  iieader Valve! OPZN 
V-I222 (7-ll04 I n l e t  Drain) CLOSED 
V-1336 & V-1337 ( h p  Packing Glarids) OPEN & Water Flowhg 
Isolat ion Valves V-115 t o  PI-LU5 & V-1362 t o  P A - U 0  Om 

18. Verify P-ll04 (13) Local Lockout Stop Released 

19. Verify the following Valve Positions f o r  the  Firax Pump: 
V-ll05 (Firax Pump I n l e t  iieader valve) OPEN 

20. Verify P-llO5 (Firax) Local Lockout Stop Releasod 

2l. Verify following Conditions on the  ALUS-Chahem Motor Control 
Panel: 
P-ilOZ Lwitch t o  I N  
7-1102 Locltout s top  on Stop Ehtton X S D  
P-1103 switch t o  UJ 
P-ll03 Lockout s top  on Stop k t t o n  RLSD 
P-1104 Switch t o  IN 
P-11OL Lockout s top :bn  Stop h t t o n  RISD 
P-1105 Switch t o  I N  
P-ll05 Lockout s top  on Stop ktton RISD 

22. cycle the  following ~s on ' to r  1 minut. minimum tina i n d i v i d u m  
& ver i fy  talkbaclts; 
i?J.ectrical Pump 81 
Elcctrics: F 'uq #2 
E lec t r i ca l  Pump 1/3 
Diesel Auop 

23. Record Operating Pressures: 
E lec t r i c  Pump (1102) 
Eloctr ic  Pump ( l l03)  
Z lec t r i c  F'ump ( l l ~ 4 )  
Diesel ( l l01)  

PS IG 
PSIG 
BIG 
?s I 0  

NOTE: I.IA??.~YT< PiU3SUPS.5 SHCULD M V T  EXCISED 185 PSIG 
XINZXIN PXS'fliES SHOULD NO? BE LESS TiiAN 150 PSIC 

It can be seen by exanining the  elenenta U s t d  above f o r  the "Set up 
Water Storage and Pug House", h c t i o n s  now need orily t o  be eequenced 
i n t o  t h e  Piwc and Water System T-1 Day Satup and Checkout", tasks. 



DETI.:?J!IXE K)JGPD!.ER A!,n TDX R??UIilXiPXTS 709 EACH TASK 

D e t e m h a t i o n  of manpower requirenients a r e  rade a f t e r  the  taok leaders 
have been assigned t o  the  tasks which a re  t o  be accoxplished. The 
t e s t  conductor mst i s sue  an organization chart,  because giving orders 
o r  direct inp,  i s  a l l  too often interpreted as  the  main function of a 
t c s t  conductor. Iiowever, an order should not be given without planning, 
and it cannot be successful without organization, and a howledge of 
t h e  a r t  of handling people. k t m i c a l  organization cha.-t f o r  a count- 
down i s  shmn a s  T i y r e  3-7. This i l l u a t r a t e s  n chart t h a t  gives the  
t e s t  conductor an orcanization t o  dircct .  it f u l f i l l s  tho principle  
of tnc nixpb.,n of control by assigrrent  of the setup countdom tasks t o  
con'.; ,: - . .:!.fozo 3 r i o r  t o  propellant loading and clearing the areas 
';a u.;: ,os; control center. Ynen t?.e propellant loadhg and s t a t i c  
firLqg tusks ore acco~plished, thc t e s t  conductor becoacs the task leader  
and has d i r e c t  control of the panel opcrators,and a l l  countd0101~n personnel. 
I n  studyin? F i a r a  3-7 t h e  f a c i l i t y  tasks a r e  only illustrated a s  we 
d id  not mke  a c o ~ l e t e  countdown d i s t r ibu t ion  study. 

h'ow t h a t  t h e  or,;anizttion chart  has been acconplished, the t e s t  conductor 
can delecats  the au ths r i ty  and a s s i s  thc responsibi i i ty  t o  the  various 
t a sk  leaders  t o  deternine ranpower ruq~iraments  f o r  t h e i r  tacks. In 
addition,on P -ire 3-7 you wil ;  note t h a t  controi  enginecrs havo'been 
added which w~.e not previously mcntionad. In l a rge  countdoxn orxanizations 
it is sonetlnes desirable  t o  appoint conL;-~1 engbeers with overal l  systsms 
responsibi l i ty .  These people should be supervisory persomel  with the  
techiiical h ~ r ~ l c d g e  of the  sys tc r s  they a r c  a s s i g e d  t o  control. However, 
some t e s t  conductors f e e l  t h a t  tho technical  advisors lZ l l f i l l  the ro le  
of baing control enginecrs and t h a t  the  t a sk  leaders reporting d i r e c t l y  
t o  the  t c s t  conductor gives him b e t t e r  control of the c m t d v n .  Wao, 
t h e  du t ies  of the  control  engineer tends t o  overlap the task leader  
thus com>licatin& comuaications without c lea r  a~sigrm~ent  of responsibilities. 
It is a l s o  a f a c t  tha t  tasks can be constructed and sc'r.edded i n  such a 
way aa t o  allow one individual t o  become the  tank loader on scvewl  
d i f fe ren t  tasks t h a t  f;lll within the  same t e c h i i o l o ~  &id area, see Fi,;;.-e 
3-8. For a a q L a ,  i f  the  s m e  inZiividua1 is assigned as  task leader f o r  
a l l  of the f a c i l i t y  tas:is a d  physically performs the= with the  assigned 
persor;lelthe w i l l  kave f i r s t  h.-r.d 'mowicd~e of a l l  oystcn sub t lc t i c s  and 
can ~ i c k l y  evaluate then against  cot;ntCos.a problens a s  tine t e s t  pmgrasses. 
Iie i s  then b e t t e r  equiped t o  rccozend a proopo ccorse of bction t o  the  
t e s t  conductor. In arjr event these a re  suggested countdown organizations ' 
and I l l u s t r a t e  t h e  d i f l e r e n t  choices t i e  t c s t  conductor has in f o m l a t i n g  
t h 3  countdown organizstion. 2e~ax i1ess  of countdown or~animit ion,  the  
t a sk  leader  assigned i s  responsible f o r  put t ing together the  elements 
of each .lurction of t h e  assigned task ar.d therefore dotelmines tho 
pemonnel and time requirad t o  perform t h e  task. 







In organizing a nerr c o u n t d m  o r  task, the t e s t  conductor should r e q u i n  : 
t h a t  each task leader  walk through h i s  task with the t e s t  conductor ao 
t h a t  they can determine the number of personnel required. This also 
famil iar izes the t e s t  conductor with t'ne task so tha t  he m y  be t te r  
schedule the countdown., After the number of personnel required t o  perforn 
a task has been determined the t e s t  conductor should arrange t o  have a 
walk through of tha t  taolc with the assigned personnel t o  determine the 
tima required and see i f  the personnel requirement 13 correct. ks 
previously mentioned the t ask  leader has four basic methods t o  measure 
work a s  follows: . 
1. S t a t i s t i c - l -  k standard o r  average which re la tes  expenditure of 

labor and un i t s  pmduced baaed upon a mathematical analysis of 
past perfonrsnce. 

2. En,?3neered - h standard t h e  f o r  doing a job according t o  a specified 
method, a s  dotelhinod by actual  observation during performance of 
the job. 

3. Prc-An~roxb.ntcd - The time required t o  do a job based upan previous 
value3 of time for  the basic elements accomplished by specif ic  methods. 

4. Estlm%fcd - The time it takes t o  do a job based upon the best judgement 
of those most famil iar  with it's requirements. 

The most accurate method is the engincsrcd. However, the estimated 
method is widely used but i s  not as  accurate nnd often nukes a countdown 
look bad. It i s  highly desirable t o  engineer the time t o  perform any new 
task, this not only gives nore accurate scheduling but bet ter  u t i l i z e s  
personnel, and increases r e l i a b i l i t y  and safety. 

Once the  method f o r  determining the time t o  perform each function of a 
t t a k  has been se t t l ed ,  the  task i h c t i o n  l i s t s ,  (See L4ijure 3-3 and 3-4) 
from the countdohn distr ibut ion study should be u t i l i zed  and f i l led-in 
with the t i n e  required t o  perform each function and task. Thus, the 
t e s t  conductor w i l l  have a l l  the  necessary infomation t o  schedule the 
t asks  and dstelmine the  t o t a l  tima required t o  accampliah the countduun. 



Once Lke ma?powcr and time required t o  perform each task has been 
dcterdned and l i s t c d  on tho task function lists of the countdown 
distr ibut ion study it i s  then a simple matter t o  arrange tho taaks 
i n  such a ranner a s  t o  determine the  t o t a l  countdown t h e ,  (see 
Figure 3-9). Tinis s tep  is necessary a s  Bone of tho tasks run 
para l lo l  and the t o t a l  countdown t i n e  is not the  t o t a l  time 
required t o  run tho tasks. Again f o r  t h i s  paper only the f a c i l i t y  
tasks have been i l lus t ra ted  in F i y r o  3-10. It should be noted 
a t  t h i s   ti..^ t h a t  the scheduling of tasks muat be analyzed against 
the follouina: 

1. Availability of m?power 
2. ku ipnent  location arid ava i lab i l i ty  
3. Safety and technical requirements 
4. Span of control 
5. h e n  the task is essential t o  the countdown 

After studying Figure 3-10,it is eas i ly  seen t h a t  the snxo taslc 
leader  can handle a l l  of the  f a c i l i t y  tasks and thus havo f i r s t  
hand knowlodqe of a l l  system subtlotios. Even i f  tasks aro not 
combinod a s  shown in r ' i p r e  3-9 the schedule can eliminate overlap 
acd still  permit a s ingle trisk leader. Studying the two countdown 
schedules, it becomes obvioug tha t  tho countdom can bo simplified 
by cosbining tan!io no wa3 i l i u s t r a t e d  f o r  the f a c i l i t y  portion in 
the  col;rt&wn dist-ibution study. 7his would allow bottor span 
of control, and ~l : -o  ba t te r  r e l i a b i l i t y  and safoty durinr: countdown 
operations. Once the cow~tdown hhs been scheduled the t e s t  
conductor. should not expect the crew t o  be pozfect. h e  use of 
the  coUtdom distr ibut ion study gives the t e s t  coMuctor a good 
nanagement tool. However, the t e s t  conductor m s t  be able t o  
rake good ur~der nln;ost any condition - - and i f  it i s  necessary 
t o  lxpmvise, the countdown distrib'dtion study of taaics and 
~Cunctions can become tho basis  f o r  improvising,.if the t e s t  
conductor f inds hinsolf i n  a s i tua t ion  where he m a t  deviate 
from the wri t ten c o w t d m .  It is not hami t o  see t h a t  a t e s t  
conductor could be placed i n  auch a position. 






