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At about 45% of the project life, the design work should be 

75% complete, all the orders should be placed, construction 

work should begin and the budget should be finalised.

These figures vary from project to project and are dependent on the 

nature of the project. It is essential at the •start of any project 

to define similar milestones to those outlined above. Progress and 

performance of the project team will then be measured against such 

a schedule.

13.8 Controls

For all projects it is essential for the project manager to set up 

appropriate and effective rystem.s for the control of cost and 

performance.

Effective control systems also assist the project manager in 

maintaining an effective grasp on the project.

For a project of the size in this report the following control 

systems are effective:

(i) Variance analysis

A budget is drawn up and an estimated cost allocated to each 

activity in the budget. At regular intervals the actual 

amount spent on each activity is compared to the estimated 

cost for that period. All variances which then arise are 

then analysed and corrective measures are then taken.

(ii) Performance analysis

With this system of analysis, three elements of performance 

are measured. They are:

The budgeted cost of work scheduled. 

The budgeted cost of work performed, 

'i’he actual cost of work performed.
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The analysis and comparison of these elements then provides 

data for effective performance controls.

(iii) Project reports and meetings

Regular project reports and meetings between all concerned 

parties are essential to communicate information on pro­

gress, to identify problems and to outline steps taken to 

overcome such problems.

13.9 Motivation

It is essential with every project to establish correct and effec­

tive motivational methods for the complete workforce in the 

interests of ensuring high productivity and good performance.

In this project, in order to ensure that the workforce were 

motivated to perform to the best of their ability, the following 

motivational factors were taken into account by management:

(i) Correct wages were paid.

(ii) Working conditions were always safe and suitable.

(iii) Direct involvement existed between the engineers and the 

workers.

(iv) The workers were always informed as to the progress of the 

work and the feedback of this information was always 

accurat* and quick.

(v) Recommendations of improvements to the design and construc­

tion phases of the project by the workers were encouraged by 

management. These recommendations were always studied and 

where viable they were implemented with the full knowledge 

of all involved.

>
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With this project it was found that the major factor influencing 

labour productivity was the project team'G basic attitude to the 

work.

In order to maintain and even improve this attitude, it was neces­

sary for the project leader to concentrate on the following three 

aspects:

(i) The elimination of the industrial relation problems such as 

those described above, which were related to:

Earnings.

Work conditions.

Fringe benefits.

Accurate ;iob descriptions.

(ii) The establishment of a competent managerial team, which 

would earn the respect of the work force. This was essen­

tial, as without this confidence in the ability of manage­

ment, it would have been impossible to maintain an accept­

able level of productivity.

Reasons for loss of confidence generally resulted from:

Unavailability of drawings and information when

required.

Differing versions of the same instructions to differ­

ent people.

Frequent changes to instructions.

Delays in deliveries of materials and equipment.

Frequent alterations for completed work.

Poor site management.

(iii) The effective planning of manpower requirements to ensure 

that:

No overlcading of people on jobs occurred.



Sufficient workers were utilised on jobs to obcain 

optimum output without increasing costs.

Overtime work was kept to a minimal.

It is essential with every project to ensure all essential backup 

systems exist. These sy3temc include:

(i) A commissioning service where required.

In certain cases the contractor is required to handover to 

the client a plant which is completely tested and 

operational. In other cases the client undertakes to 

participate or even take charge of the commissioning staqe 

of a project. This requirement should be defined in the 

contract staqe of a project.

(ii) Manuals and operation instructions.

After completion of a project it is the contractor's 

responsibility to supply the client with an operation manual 

which includes:

Operation instructions.

Equipment details.

Maintenance details.

Spare parts recommendations.

All approved engineering drawings.

All inspection certificates.

(iii) After sales service.

For plant and equipment of specialised design, the 

contractor should ensure that the client has a readily 

available source of advice and service should the need 

arise.

13.10 Backup Systems
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APPENDIX A

P R O P O S E D  T E N D E R  S P E C I F I C A T I O N S  P E R T A I N  IIJG TO A U T O C L A V E  FOR 

THE T E R M I N A L  S T E R I L I Z A T I O N  OF P R O D U C T S  F I L L E D  IN G L ASS 

C O N T A I N E R S ,  A N D  FOR E Q U I P M E N T  U S E D  IN THE M A N U F A C T U R E  OF 

P A R E N T R A L  P R O D U C T S .

O U T L I N E

It is ii.uended that this a u t o c l a v e  be u t i l i z e d  for the 

T e r m i n a l  S t e r i l i z a t i o n  of P a r e n t r a l  Product s, filled in 

Glass C o n t a i n e r s ,  and for the S t e r i l i z a t i o n  of e q u i p m e n t  

such as r e c e p t o r  vessels, filter h o u s i n g s  and m a c h i n e  

parts, p r i o r  to the u se of such equipm e n t .

Ease of o p e r a t i o n ,  safety, and c o n t r o l  a c c u r a c y  are of 

prime impor t a n c e .

This s p e c i f i c a t i o n  is to be read in c o n j u n c t i o n  with 

D r a w i n g  AI 4/18.

P H Y S I C A L  A P P E A R A N C E _ &  D I M h NIS 10 NIS

Thj a u t o c l a v e  will be r e c t a n g u l a r  in c o n s t r u c t i o n  of 

s t a i n l e s s  steel, h a v i n g  loadin g d o o r s  at each end. The 

u s a b l e  v o l u m e  of the c h a m b e r  is to be 3000L, h a v i n g  

internal d i m e n s i o n s  of not less than 1 000mm  w i d e  x 1 5 0 0mm 

high x 2 0 0 0 m m  long.

An e x t e r n a l  j a c k e t  of s t a i n l e s s  steel is t6 b'e fitted 

to the c h a m b e r .

Al\ c o n t a c t  p a r t s  a r e  to be of 316 s t a i n l e s s  steel f i n i s h e d  

to 180 grit, e x c e p t  i»> the c a s e  of the valves, w h i c h  shall 

be of 304 s t a i n l e s s  steel, and the cl adding, w h i c h  is to be 

of 304 s t a i n l e s s  steel,- w i t h  welds m a d e  good and f i n ished 

to 180 grit, and the j a c k e t  w h i c h  is to be of 304 s t a i n l e s s  

s t e e l .
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T h e  c h a m b e r  a n d  d o o r s  are to be d e s i g n e d  to w i t h s t a n d  both 

p r e s s u r e  a n d  v a c u” . and the j a c k e t  is to be d e s i g n e d  for 

b o t h  s t e a m  and coc. :g water.

T h ^  v e s s e l  is to be c o n s t r u c t e d  in a c c o r d a n c e  w i t h  the 

A S M E  8 code, and g e n e r a l l y  a c c e p t e d  S o u n d  E n g i n e e r i n g  

P r a c t i c e ,  and c o m p l y  w i t h  the Rul es p e r t a i n i n g  to the 

D a s i g n  and C o n s t r u c t i o n  of P r e s s u r e  V e s s e l s  as p r e s c r i b e d  

in the F a c t o r i e s  Act. (Act 22 of 19 11, us ammended)

I n i t i a l  c e r t i f i c a t i o n  of the v e s s e l s  is the r e s p o n s i b i l i t y  

of t h e  s u p p li er, and such Test C e r t i f i c a t e s  w i l l  be supplied 

at the time of in stallation.

M A T E R I A L S OF C O N S T R U C T ION

I n n e r  C h a mbe r, i n c l u d i n g  inside of d o o r s  ; 316 S t a i n l e s s  Steel 

J a c k e t ,  cladding, and o u t s i d e  of d o o r s  ; 304 S t a i n l e s s  Steel 

T h e r m o w e l l s ,  i n c l u d i n g  loose p r o b e  and a t t a c h e d  w i r e s  ;

316 S t a i n l e s s  S t e e l  

; M i n e r a l  w o o l

& G a s k e t s  ; F o o d  g r a d e  m a t e r i a l ,  w i t h  no

ext.ractables at e l e v a t e d  t e m p ­

e r a t u r e s  .

T o  be b a l l - t y p e  throu g h o u t ,  w i t h  c o n tact 

p a r t s  of 304 S t a i n l e s s  Steel.

; T o  be p late type - 304 S t a i n l e s s  Steel

c o n t a c t  parts, food g r a d e  g a s k ets.

G u a g e s  ; A n a l o g u e  or d i gital type, oil f i l l e d  in the case

of a n a l o g u e  p r e s s u r e  guages.

S t e a m  filter ; S i n t e r e d  S t a i n l e s s  S teel

S w i t c h e s  ; All s w i t c h e s  to be splash proof, or c o v e r e d  

w i t h  a p e r s p e x  cover.

I n s u l a t i o n  

G l a n d  p a c k i n g s

V a l v e s  ;

H e a t  e x c h a n g e r
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M O D E  OF O P E R A T I O N

In b r o a d  o u t l i n e ,  ti:3 a u t o c l a v e  is to be mic:ro-proccssor 

c o n t r o l l e d  by a s t e p p i n g  contro l l e r .

It is to be c a p a b l e  of i n - h o u s e  rc-programm.\ng.

It has to be c a p a b l e  of c a r r y i n g  out a number of steril i z i n g  

c y c l e s  w h i c h  w i l l  b a s i c a l l y  c o n s i s t  of the following

I,

s teps, but w h i c h  m i y  be a l t e r e d  later.

O n c e  t h e s e  p a r a m e t e r s  have b e e n  set, they are to be key- 

i s o l a t e d ,  and the w h o l e  c y c l e  is to be initiated by a 

s i n g l e  switch.

a ) P R E - V A C U U M  C Y C L E :-

T a k e  the load to the S t e r i l i z i n g  T e m p e r a t u r e ,  with the 

c h a m b e r  b e i n g  e v a c u a t e d  to an 80% v a c u u m  three times, 

b e f o r e  the final S t e r i l i z a t i o n  T e m p e r a t u r e  is reached, 

a nd the S t e r i l i z a t i o n  c y c l e  commences.

b) S T E R I L I Z A T I O N  C Y C L E

The S t e r i l i z a t i o n  T e m p e r a t u r e ,  (which can be altered 

by m e a n s  of a t h u m b - w h e e l  type s w i t c h  b e t w e e n  115°C 

and 130° C), to be held for a time and input to the 

n i c r o p r o c e s s o r  by m e a n s  of a t h u m b - w h e e l  type switch,

C) C O O L I N G C Y C L E

T he v a c u u m  is to be b r o k e n  t h r o u g h  a vent filter (0,3um

I

s u p p l i e d  by the s u p p l i e r  of the s t e a m  filter to allow for 

s t a n d a r d i z a t i o n ) ,  and the t e m p e r a t u r e  to be reduced by 

c o o i i n g  the jacket w i t h  r e c ycled w a t e r  from a Hold Tank 

v ia the H e a t  E x c h a n g e r  until the t e m p e r a t u r e  is - 60°C. 

C o o l i n g  w a t e r  (at the t e m p e r a t u r e  of the load) is then 

to be i n t r o d u c e d  to the c h a m b e r  v i a  spray d e vices lo
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e n s u r e  u n i f o r m  s p r e a d  of the c o o l i n g  vwter, one1 e v a c u a t e d  

vi a  t w o  d r a i n s  s i t u a t e d  at e i t h e r  end of the b o t t o m  of 

the c h a m b e r .  O n c e  the t e m p e r a t u r e  of the load is 40°C the 

c h a m b e r  is to be d r a i n e d ,  the c o o l i n g  w a t e r  is to be 

p i m p e d  t o  the H o l d  Tank.

N O T E

It m i g h t  b e c o m e  n e c e s s a r y  to m a i n t a i n  a c o n s t a n t  p r e s s u r e  

in the c h a m b e r  d u r i n g  the phase, and this s h ould  be 

a c c o m p l i s h e d  by u s i n g  fi ltered, c o m p r e s s e d  air in the 

u l l u g e  space.

DY E  T P S T I N G

A  T e s t  D y e  s o l u t i o n  is to be i n t r o d u c e d  from a H o lding  

T a n k  v i a  the b o t t o m  of the chamber. The level of this 

dye s t u f f  s h o u l d  be s u c h  that an u l l u g e  s p a c e  of - 5% 

of the v o l u m e  of the c h a m b e r  remains.

A v a c u u m  of - 4 0  kPa is to be d r a w n  on this u l l u g e  space 

for a p e r i o d  i n p u t  in t he m i c r o p r o c e s s o r  a f t e r  w h i c h  

the v a c u u m  is to be b r o k e n  via the V e n t  Filter.

The u l l u g e  space s h o u l d  then be p r e s s u r i s e d  to + 2 0 0  kPa 

u s i n g  f i l t e r e d  c o m p r e s s e d  air. This p r e s s u r e  is to be 

m a i n t a i n e d  for a p e r i o d  input in the m i c r o p r o c e s s o r .

The c h a m b e r  s h o u l d  th en be d r a i n e d  and the dye so lution

» % *

sh o u l d  t h e n  be p u m p e d  to a H o l d i n g  Tank.

R I N S ING

W a s h i n g  w a t e r  c o n t a i n i n g  a s u r f a c t a n t  is to be p umped 

via the S p r a y  D e v i c e s  t o  the c h a m b e r  of r e c y c l e d  for 

a time d e t e r m i n e d  by a t h u m b  w h e e l - t y p e  switch.

The c h a m b e r  s h o u l d  be d r a i n e d  and the w a s h i n g  w a t e r  

s h o u l d  be p u m p e d  to drain.
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f) D R Y I N G

A v a c u u m  of - �0 kPa is to be d r a w n  on the c h a m b e r  and 

a t e m p e r a t u r e  o f  +40°C is to be c r e a t e d  w i t h i n  the 

c h a m b e r  by p r e s s u r i n g  the J a c k e t  w i t h  Steam.

T h i s  v a c u u m  a n d  t e m p e r a t u r e  are to be m a i n t a i n e d  for 

a length of t i m e  d e t e r m i n e d  by a t h u m b - w h e e l  type 

s w i t c h .

C O N T R O L

T H E M O  C O U P L E S

� T h e m o  c o u p l e s  are to be p r o v i d e d ,  and linked to a 

re c o r d e r ,  e i t h e r  d i g i t a l  or a n a l o g u e ,  p r e f e r a b l y  with 

a s t r i p - t y p e  chart, w i t h  g r a d u a t i o n s  not e x c e e d i n g  1°C. 

T h e s e  therno c o u p l e s  are to be s i t u a t e d  as follows- 

t w o  at the top of the chamber, one at e a c h  end, two 

at the b o t t o m  of the chamber, o n e  at each end, and 

on e  on a 3m " p i g - t a i l "  c a b l e  w i t h  b r a i d e d  heat r e s i s ­

tant w i re, to e n a b l e  p l a c i n g  in the c e n t r e  of the load. 

( T e m p e r a t u r e  t h r o u g h o u t  the c h a m b e r  is not to differ by 

m o r e  t h a n  1°C w h e n  l o a d e d ) . A g l a n d  is to be provided 

to e n a b l e  v a l i d a t i o n  t h e m o - c o u p l e s  to be introduced to 

the c h a m b e r .  (See a t t a c h e d  diagram)

C Y C L E  R E C O R D I N G  ; - : •

A  two p e n  r e c o r d e r  to m o n i t o r  t e m p e r a t u r e  and pi essure 

in the c h a m b e r  is to be supplied. The chart diame ter is 

t o  be at least 250mm or in the case  of the s t r i p - r e c o r d e r , 

the c h a r t  to have a m i n i m u m  w i d t h  of 250mm.

A c c u r a c y  of 0,5 % of scale is required.

A n  i n d i c a t i n g  t h e m o m e t e r  shall be p rovided. The sensing 

e l e m e n t  of this t h e m o m e t e r  shall be c o r r o s i o n  resistant, 

and p o s i t i o n e d  to i n d i c a t e  the t e m p e r a t u r e  in the chamber

rvi rv
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T e m p e r a t u r e ,  P r e s sure, and V a c u u m  w i t h i n  the chamber 

are to be d i s p l a y e d  u s i n g  a n a l o g u e  or digital displays, 

a n d  are to be i n s t a l l e d  in such a way as to allow 

c a l i b r a t i o n  a g a i n s t  a s t a n d a r d  guage.

A c c u r a c y  of 1,55 >'f $cale is required, and in the case 

of t e m p e r a i a r e  i n d i c a t o r s  0,5°C.

P r e s s u r e  w i t h i n  the J a c k e t  is to be d i s p layed by means 

of an a n a l o g u e  o r  d i g i t a l  disp lay.

C Y C L E IN D I C A T I O N

E a c h  p h a s e  of the c y c l e  is to be in dicated by an 

i l l u m i n a t e d  light.

C y c l e  f a i l u r e  is to be i n d i c a t e d  and an a u d i o - a l a r m  

s o u n d e d  in this c o n d i t i o n ,  and when the cycle was c o m ­

p l eted, if the c y c l e  s h o u l d  fail, the cycle timer 

s h o u l d  r e s e n t  to zero.

In a d d i t i o n  to t h e  p r o c e s s  i n d i c a t o r s  fitted at the 

o p e r a t i n g  and of the A u t o c l a v e ,  the following should 

b e  f i t t e d  at the o p p o s i t e  end;

i) C h a m b e r  p r e s s u r e  g u a g e

ii) C h a m b e r  v a c u u m  g u a g e  (this may be c o m b i n e d  with 

the p r e s s u r e  guage)

I - * •

iii) A n  i 1 l u m i n a t e d  light in dicating cycle in p r o g ress

iv) A n  i 1 l u m i n a t e d  light and a u d i o - a l ^ r m  indica t i o n  

c y c l e  f a i l u r e

v) An i l l u m i n a t e d  light and a u d i o - a l a r m  indica ting 

c y c l e  c o m p l e t e

PA RAMETER M E A SUREMENT



I N T E R L O C K

The a u t o c l a v e  s h a l l  be e q u i p p e d  w i t h  a a u t o m a t i c  i n t e r ­

lock m a c h a n i s m  d e s i g n e d  in such a way that s t e a m  cannot 

e n t e r  the c h a m b e r ,  u n d e r  n o r m a l  o p e r a t i n g  conditions, 

w h e n  e i t h e r  d o o r  is unlocked.

D O O R S

All c h a m b e r  d o o r s  s h a l 1 i n c o r p o r a t e  a m e c h a n i s m  that 

a u t o m a t i c a l l y  p r e v e n t s  the o p e n i n g  of the doors when 

a p r e s s u r e  g r e a t e r  then 27 kPa e x i s t s  in the sterili7 er 

c h a m b e r .  It s h a l l  in addition, not be p o s s i b l e  to 

o p e n  b o t h  d o o r s  t ogether, e x c e p t  w h e n  a m a n u a l  override 

is o p e r a t e d .

H A N D L E S

The t e m p e r a t u r e  of all h a n d w h e e l s ,  handles, or similar 

d e v i c e s  u s e d  by the o p e r a t o r  d u r i n g  normal o p e r a t i o n  of 

the s t e r i l i z e r ,  s h a l l  not e x c e e d  50° C (122°F), if metal, 

or 60° C (140°F), if non-m e t a l .

ONI/OFF S W I T C H

M e a n s  of s w i t c h i n g  off the p o w e r  s h all be located w ithin 

e a s y  r e a c h  of the o p e r a t o r  and shall be c l e a r l y  labelled. 

T H E R M A L  I N S U L A T I O N  ►

T h e r m a l  i n s u l a t i o n  shall be p r o v ided . The insulation 

shall be n o n - h y g r o s c o p i c  and shall be s u i t a b l y  attached 

to the s t e r i l i z e r ,  so as to m i n i m i z e  thermal losses 

a nd m a i n t a i n  t e m p e r a t u r e  u n i f o r m i t y  in the chamber.

V A C U U M  B R E A K  V A L V E

A m a n u a l l y  o p e r a t e d  V a c u u m  Break V a l v e  is to be supplied.



M E T H O D  O F  IN T R O D U C IN G  T H E R M O C O U P L E S  
INTO S T E R IL IZ E R  CH AM BER

M E T A L  B A C K IN G  D I S C  D R I L L E D  
FOR T H E R M O C O U P L E S .

S IL IC O NE  R U B B E R  VALVE  SEAT 
D R I L L E D  F O R  T H E R M O C O U P L E S .

R U B B E R  WASHER

W A S H E R  B RAZE D  IN POS IT ION  
UiN. 3/fi* HOLE

T H E R M O C O U P L E  LE A D S

Df  T AIL

* U  B S P » 2 ?  r»m COP’t r n  C O M  PR I t, M O N  H I T  I^G ( Y O R K S H IR E

t m  b ; : n  i '~ u ' m  i ).

SU IT ABLE  FO R U P  TO I ?  TWIN C O R E  T H E R M O C O U P L E S .



Figure A2.2

METHOD OF INTRODUCING THERMOCOUPLES 
INTO STERILIZER CHAMBER

B S.P X ? 2 rrm COPPER COMPRESSION FITTING (YORKSHIRE 
611 LB 22mm x 3/4 M l.) FITTED V.lTH No IP RUB3FR DUNG CUT TO 
LENGTH AND SUITABLE BACKING VASHER.
SU ITABLE  ( O R  UP  TO ( TWIN C O R E  T M E R M O C O U P i  ES.

FOR 12 THERMOCOUPt fS USE TWO GLANDS ON A * Y* BRANCH.
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Figure A2.3

SECTION a -a

METHOD OF INTRODUCING THERMOCOUPLES 
INTO STERILIZER CHAMBER

B
V
B

LEADS

SCREWED 
3// B S.R

SCREWED TO SUIT 

RUBBER DISC —  

RUBBER WASHER

SECTION B -B

SUITABLE FOR UP TO I? THERMOCOUPLES OF EITHER TWIN OR

SINGLE CORE WIRE
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CONTRACTOR'S SPECIFICATION TO CLIENT
APPENDIX B

1.0 FINISH

All contact parts to be 316 L s t a in le s s  steel with a 180 g r i t  
f i n i sh ,  genera l ly  as per samples suppl ied by Albert Moore.

Jacket, headring, f ingers  and external welds to be 304 L s ta in le s s  
steel with a pharmaceutical mirror f i n i s h ,  general ly  as per 
samples supplied by Albert Moore.

Final c ladd ing,  front panel, door covers and any external v i s i b le  
sect ions to be 430 s t a i n le s s  steel  with a pharmaceutical mirror  
f inis5i, genera l ly  as per jamples supplied by Albert Moore.

The doors to be t o t a l l y  enclosed to ensure f ingers  are not v i s i b le  
and to minimise any trapping of  dust.

All controls and piping to be neatly boxed off with removable 

panels for maintenance.

2.0 DESIGN PRESSURES

The chamber and d^ors to be designed for  a pressure of  276 Kpag 
and f u l l  vacuum 5 Kpa abs)

The jacket to be designed for  a pressure of  276 Kpag and be 
su i tab le  fo r  both steam and coo l ing  water.

The vessel to be constructed in accordance with ASME V I I I  code 
and genera l ly  accepted Sound Engineering Practice  and to comply 
with rules perta in ing  to the Design and Construction of  Pressure 
Vessels as prescribed in the Factor ies  Act (Act 22 of  1941 as 
amended).

Proper c e r t i f i c a t i o n  of  the vessel i s  the re s p o n s ib i l i t y  of the 
supp l ier  and a l l  the necessary test  c e r t i f i c a te s  are to accompany 
the v e s s e l .

The vessel to be genera l ly  in accordance with SABS sp ec i f ica t ion  
982 as revised and the AAMI proposed standards for  Hospital Steam 
S t e r i l i s e r s .

3.0 MATERIALS OF CONSTRUCTION

3.1 Inner chamber of a l l  contact parts - 316 L s t a in le s s  stee l.

3.2 Jacket, headring and f ingers  - 304 L s t a in le s s  s tee l .

3.3 Cladding and v i s i b le  i «i*.rnals - 430 s t a in le s s  s tee l .

3.4 Thermowells, probes and attached wires - 316 or 316 L 
s t a i n le s s  s t e e l .

3.5 In su la t ion  - Polyurethane.

3 .6 Gaskets - Si I icone

3.7 Valves - Asco regu lators
NOE i s o l a t i n g  valves  
ASCO control va lves

Before f ina l  i n s t a l l a t i o n  of va lves,  suppl ier  to submit 
a l i s t  o f  valves to be used for approval by c l ie n t .



3.8 Heat Excnanger/Condensor - Co i l  type of 316 L s ta in le s s
stee l  construct ion,

3.9 Guages - Analogue vapour proof  type.

3.10 Vent f i l t e r s  - M i l l i p o r e  Type CVGB 71 Tf*I

3.11 Limit  switches - To be dr ip  proof.

4.0 MODE OF OPERATION

The Autoclave tc  be ’a micro-processor contro lled by a sequence
contro l le r  which i s  programmed for ^ cycles as described below.
The pre-selected cycle to be in i t i a te d  by a s in g le  switch.
(Preference i s  to be given to Kaye D i g i s t r i p  Model 4 contro l ler)

4.1 Cycle 1 - Dress ing Type (No l iqu id s )

4.1.1 Pulse cycle -  The chamber pressure i s  evacuated 
to 20 Kpa abs. The chamber pressure i s  then 
returned to atmospheric pressure by the in let  
of  steam. The process continues for  a pre-set  
number of  times and periods.

4.1.2 S t e r i l i s i n g  cycl^ - The chamber pressure i s  raised 
to a maximum of  - 240 Kpag (a pre-selected level set 
on the temperature co n t ro l le r ) .  When the correct 
temperature i s  reached the s t e r i l i s i n g  temperature 
w i l l  be held for  a pre-set  time.

4.1.3 Drying cycle -  The chamber pressure i s  reduced to 
approximately 5 Kpa abso lute, a f te r  which vacuum 
drying occurs for  a pre-set  period.

4.1.4 Vacuiin break - The chamber pressure i s  returned to 
atmospheric pressure by the in le t  of  f i l te re d  a i r  
via  a bac te r ia l  f i l t e r .

Note : The jacket i s  f i l l e d  with steam pr ior  to 
use. The pressure i s  maintained.

4.2 Cycle 2 -  Anpoule cyc’ e with water cool ing.

4.2.1 Pre-vacuum - The chamber pressure i s  reduced to
5 Kpa abso lute.  The process continues for  a pre-set 
number of  times and periods w h i l s t  the temperature 
i s  raised to the s t e r i l i z i n g  temperature. However, 
check with normally accepted ampoule cycles to avoid 
unnecessary b o i l i n g  of so lu t ions .

4.2.2 S t e r i l i s i n g  - The chamber pressure i s  raised to a 
pre-set  temperature and held for a pre-set  time.

4.2.3 Spray coo l ing  -  The contents of the chamber are 
then cooled by spray cool ing.  The water i s  re­
c i rcu la ted  to the jacket via a heat exchanger to V
- 40°C a ft»r  which the cycle i s  completed. At a l l  
stages jnsure d i f f e r e n t i a l  temperature does not 
exceed - 5 C per minute.
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4.3 Cycle 3 - Ampoule Cycle with no water cool ing.

4.3.1 Pre-vacujm - The chamber pressure i s  reduced to
5 Kpa abs.

The process continues for a pre-set number of times 
and periods w h i l s t  the temperature i s  ra ised to the 
s t e r i l i s i n g  temperature.

However, check with normally accepted ampoule cycles 
to avoid b o i l in g  of  so lu t ions  being s t e r i l i s e d .

4.3.2 S t e r i l i s i n g  - The chamber pressure i s  ra ised to a 
pre-set  temperature and held for a pre-set time.

4.3.3 Cool ing - Contents to be allowed to cool down 
natu ra l ly  t r  s temperature of  - 40 C a f te r  which 
cycle i s  completed.

4.4 Cycle 4 - Equipment Cycle.

4.4.1 This cycle i s  ident ica l  to cycle 2, however i t  is
pre-set to operate for a d i f fe rent  s t e r i l i s i n g  temp­
erature and period.

CONTROLS

A l l  s t a r te r s ,  the 2 channel cycle temperature and pressure recorder, 
safety  devices, instruments and local  control cabinet to be supplied 
A l l  se lect ion  switches to be in s ta l le r1 under lockable p la s t i c  covers 
(Recommended co n t ro l le r  and 6 channel recorder to be KAYE D ig i s t r ip  
Model 4.)

S . l  RTD's

6 RTD's to be provided and l inked to a d i g i t a l  or analogue 
recorder (type to be approved by c l i e n t ) ,  with a s t “ip-type 
chart with graduat ions of  maximum 1°C.

The RTD's to be s i tuated  as fol lows:

2 at the top o f  the chamber, one at each end, one of which 
w i l l  control the cyc le,
2 at the bottom of the chamber, one at each end,
1 on a 3 u " p i g - t a i l "  cable with braided heat res is tant  
wire for p lac ing  in  the centre of the load, and 
one in  tne ora in  for recording of cycle.

The temperature throughout the chamber i s  not to d i f fe r  
by more than 1 C when loaded.

A gland i s  to be provided to enable 12 va l ida t ion  RTD's to be 
introduced to the chamber (see attached diagram).

5.2 Cycle recording

A pressure recorder of 2t>0mm width i s  to be supplied with 
an accuracy of 0 ,S%.



An ind ica t in g  thermometer to be provided. Mercury in g lass  
or s im i la r .

The sensing element of the thermometer to be corrosio.i  
r e s i s t a n t  and posit ioned so as to indicate temperature 
in  the chamber top (and should be e ither  Tay lor  or s im i la r  
model).

3 Parameter measurement

Temperature, Pressure and Vacuum within the chamber are 
to be disp layed using analogue d i so la y s ,  and are to be 
i n s t a l l e d  in such a way as to allow ca l ib ra t ion  aga inst  
a standard guage.
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Accuracy of 1,5X of  sca le  i s  required, and in the case of 
temperature indicators,  0,5°C. Pressure within  the jacket 
i s  to be displayed by means of an analogue d isp lay ,

5.4 Cycle ind icat ion

Each phase o f  cycle  i s  to be indicated by an i l luminated  
l i g h t .

An audible and ind icator  alerm to be provided to h igh l igh t :

(a) Cycle f a i lu re
(b) Cycle complete
(c )  Both doors open at the same time

This  should have a key reset.

5.5 In addit ion to the process ind icators  f i t t e d  at the operating 
end of  the Autoclave, the fo l lowing should be f i t te d  at the 
opposite  end (c lean s ide ) .

(1 )  Chamber pressure guage

( i i )  Chamber vacuum guage ( th i s  may be combined with the 
pressure guage)

( i i i )  An i l luminated l i g h t  ind ica t ing  cycle in progress

( i v )  An i l luminated l i g h t  ind ica t ing  cycle f a i lu re

(v )  An i l luminated l i g h t  ind icat ing  cycle complete

( v i )  An i l luminated l i g h t  ind icat ing  door open other end.

6.0 SAFETY

6.1 In te r lo ck

The Autoclave sh a l l  be equipped witn a automatic interlock  
mechanism designed in such a way that steam cannot enter the 
chamber, under normal operating cond it ions,  when e ither door 
i s  unlocked.

1
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