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Q2131

Dear Sir,

Subject : FOURTH QUARTERLY REPORT AND FINAL REPORT -
GENERAL PHARMACEUTICALS LIMITED - KABWE / ZAMBIA

Please find herewith three copies of the last quarterly report and final report

concerning production and quality control at General Pharmaceuticals - Kabwe,
Project No ZAM/74/002/A/01/37.

Attached to the report are

= Memo to the General Manager dated 08.11.1979 - Water distiller

= Memo to the General Manager dated 05.11.1979 - Work to be done

= Memo to the General Manager dated 19.11.1979 - Staff evaluation

= Memo to the General Manager dated 21.11.1979 - Instructions for use
- Seven professional evaluations

- Two Press articles

= Training programme - Part IV - Water treatment

Yourj/,a1thfu11y.
e
R.D. saraccHI

Production and Quality
Control Advisor

Mr. M. MAY / Mrs. A. TCHECKNAVORIAN
Chemical Industries Section
Industrial Operations Division

UNIDO / VIENNA
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UNIDO PROJECT No. ZAM/74/002/A/01/37

GENERAL PHARMACEUTICALS LIMITED - KABWE / ZAMBIA

FOURTH QUARTERLY REPORT AND FINAL REPORT

PERIOD FROM 21 SEPTEMBER TO 30 NOVEMBER, 1979

FOREWORD

This report is at the same time the last quarterly report and the final report.
It will refer to the former quarterly reports and the preliminary report
in order to provide an overall picture regarding the Production and Quality

Control Departments,

It's aim is to show the work done during the period mentioned above, to point
out the main impediments which exist, to suggest some alternative solutions
and to give an overall picture of the Production and Quality Control Department

at the time I left Zambia.

PRODUCTION - WORK DONE

Production continued at about half the plant's capacity up

when It had to be stopped due to lack of raw materials,

The production details are

= Number of days which should have been worked

= Number of days worked

« Number of batches which should have been manufactured

= Number of batches manufactured

« Number of bags which should have been packed

« Number of bags packed

- Working capacity

- Total quantity of bags rejected

- Total quantity of bags visually checked

- Total quantity rejected for particulate matters
compared to those visually checked

- Type of solution packed

Dextrose 5 % 1000 ml.
Dextrose 2.5 % + 3 Darrow's 1000 ml,
"extrose 2.5 % + & Darrow's 150 m1.

- Quantity of bags 1000 ml. packed
- Quantity of bags 150 ml. packed

ceelees

to the 26th October

H 49

: 24

: 98

: 24

¢+ 196'000

: 54'234

: '27.67 %

H N7 =1.32 9

H 5'149 = 9.50 &

: 22 =0.43 %
5'873 bags

35'132 bags
13'229 bags

41'005
13'229
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4)

5)
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The production during this last quarter was not planned according to the market
requirements, but only according to the existing constraint at GPL., the main
one being that only a limited quantity and variety of raw materials were
available at the plant.

Production is expected to start again by January 1980 as the supplier of raw
materials (VIFOR) has agreed to airfreight part of the raw materials, although
the amendments to the Import Licence and to the Letter of Credit are not yet
finalised.

QUALITY CONTROL - WORK DONE —_—

The laboratories have pre-analysed and analysed the batches of Dextrose 5 %
for chemical and sterility only. Sterility tests have been performed on
Dextrose 2.5 % in % Darrow's solution,

A1l the tests performed, except for a few which are not yet complete, have shown
results within the range of acceptance.

Chemical analysis could not be fully performed on the Dextrose 2.5 % 1in [
§ Darrow's solutfon as the flame photometers are not in working order.

Apart from a few pyrogen tests which have been performed on the rabbits in order
to assess their reactions, nothing has been done in that department.

VIFOR has returned almost all the results for the batches manufactured up to

the end of August and apart from one batch, everything received up to now
has been accepted and can be sold,

PRODUCTION IMPEDIMENTS -

The main impediments are the same as the ones already described in my previous
report, {.e. :

= Lack of raw materials
- Lack of spare parts

In addition, the Production Manager and his assistant were on training in
Switzerland for two and one month respectively.

-
3

QUALITY CONTROL IMPEDIMENTS

The main impediments are the same as the ones already described in my previous
reports, 1i.e.

« Lack of chemicals and reagents
- Flame photometers not working
- Modifications of the rabbits environment not done

In addition, the two assistants Quality Control Managers went for one month
each to Switzerland for training.
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STAFF
A professional evaluation is attached herewith for the following key staff

= Mr. M. NSENSEMA - General Manager

= Mr. N. MWALE - Production Manager

= Mr. N. NTAMBO - Assistant Production Manager

= Mr. M. SIKANYIKA - Head of the workshop - Mechanical

- Mr. C. MASONGO - Head of the workshop - Electrical '
- Mr. N. PATEL - Assistant Quality Control Manager '

- Mr. M. ILUYA - Assistant Quality Control Manager

PRODUCTION TRAINING PROGRAMME b

Part IV "Water Treatment" {s attached herewith and the training has been given
to the staff concerned. Due to lack of time, Part IV "Maintenance" could not
be drafted. There is however with the Production Manager, a complete set of
manuals, pamphlets, etc... for each and every machine, giving full details
regarding maintenance, overhaul and repairs. These manuals also contain full
lists of spare parts with code numbers. This should allow GPL's staff to
eas{ly sort out any type of problems. In addition, when any breakdown occured
during the past year, a full lecture was given to the respective staff of

the workshop about each specific problem.

1979 RESULTS

The results obtained by the production department from the 20th January
up to the 30th November, 1979 are as follows

- Number of days which should have been worked T 210

= Number of days worked : 121

- Number of batches which should have been manufactured : 420

- Number of batches manufactured : 156

- Number of bags which should have been packed : 840'000

= Number of bags packed s 332'503

- Working capacity : '39.58 %

- Total quantity rejected ¢ 7'058 = 2.12 %
-.Total quantity of bags visually checked ¢ 32'744 = 9.86 %
-'Total quantity of bags rejected for particulate : 75 = 0.23 %

matters (compared to quantity visually checked)
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Type of solutions packed

- Sodium chloride 0.9 % ‘= 1000 ml. : 93'576
- Dextrose 5 % - 1000 ml. : 103'240
- Sodfum chloride 0.9 % + Dextrose 5% - 1000 ml. : 19'694
- Sodfum chloride 0.9 % + Dextrose 5% =~ 150 ml. : 1'486
- Darrow's - 1000 ml. : 10'219
- Darrow's - 150 ml. : 29'872
- Hartmann's - 1000 ml. : 6'594
- Hartmann's - 150 ml. : 12'230
- Dextrose 2.5 % + } Darrow's - 1000 ml. ¢ 38'386
- Dextrose 2.5 % + § Darrow's - 150 ml. ¢ 17'206
Quantity of bags - 1000 ml. - packed ¢ 271'709
Quantity of bags - 150 ml. - packed ¢ 60'794

The above results are showing that, compared to the rated capacity of

840'000 bags for the period worked and on which the 1979 budget 1is based, [
the production could only go on at 39.58 %.

However, if compared to the Zambian marked study I made at the end of 1978

and which showed that the local consumption would be, at a maximum, .

600'000 units per year (or 504'000 units for the period worked), the working
capacity for the same period would be increased to 65.97 %.

It seems that the Board of Directors has started to realize that budgeting
on 1'000.000 units a year in order to reduce the price of the finished
product 1s in fact now costing more to the Company whose local sales

are far below the breakeven point and do not even match the quantities
manufactured. The sales abroad, on which the board had great expectations
was over estimated, as it seems that no orders are to be expected in

the near future.
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As one can see above, compared to the market study made at the

end of 1978, and which in my opionion is still valid to-day, the
rav materials purchases were not accurately planned and therefore
the production, in order to keep roing,had to manufacture scme
solutions which , compared to some others,are not in great demand
and whieh will have to be kept in store for more than a year before
being used.

Although this has not had serious repercussions on the market this
year, cince the sales ave nct os Japre as exrnccted due to the
importation of finichcd products from abroad, the production will
have to be adjusted next year accordingly to the market requirements,
a8 no more importations are expected.

10) CONCLUSIONS

The management has to be more effective in solving problems as they
arise. It mav bHe naceseary to inerease the solary levels in order
to keep tne skilled stalf more content and prevent tnem from
leaving the production place.

Planning for the purchase of rav materials should be in accordance
with the market demand and should be early enough so that they can
be brought in by sea instead of being air flown.This would reduce
some of the high overhead costs the company now faces.

Indeed, a special effort will de required from the management in all
departments, to considerably reduce expenditures,which are running
rather hizh at present, if the ccmpany seriously intends to be
competitive in the Export Market.

Spare parts for the equipment should be bought so that in case of major
breakdowns, the plant does not stop operating for weeks or even months.

Modifying the rabbits environment and if necessary getting a new breed
of rabbits, plus getting in fleme vhotometers repaired will allow the
analytical department to be independent and will save quite a large sum
of money the Company is now spending in getting some analysis done
overseas.

Revising the budget closer to the existing market conditions would adjust
the price of finisned products so that they are not sold at loss

prices. At the same time, working hand in hand with the three main buyers
(NCCi4, RC{ and MEDICAL STORES) is imperative.

Y




Bome minor modifications suggested earlier on (see ﬁrovious reports
and annexes) would also help in rationalizing productions and
purchases ans therefore ease the work in those two departments.,

More managcment meetings are necessary in order to speed up actions.
This year the average was only of one meeting every 3 weeks which

is not enough for a new factory. Closer links between the management
and the workers might give the management better and more realistic
{nformaticnc on vhat is haoppening in the plant and at the same time

s

bring back some confidence in the management to the workers.

R.D.SARACCHI
Production and Quality Control
Myviser




The General Manager GPL/RDS/js.

Production & Quality Control Advisor 8. 11. 79.

- -3

WATER DISTILLER

Actually GPL. has one water distiller installed and one
stored in the raw materials store which came via Lobito
and which was repaired at the end of last year. As GPL.
decided not to sell the one which was repaired, I would

suggest that it is installed in the water treatment room.

Indeed there is enough space for that room to hold a
second distiller.

However, the installation of the distliller will have to be
done so that there is enough space in order to easily

remove or add some stainless steel storage tanks if necessary.
and so that either distiller could easily be dismantled in ca:
of a break down,

By adding the spare distiller GPL. will, in case of major
break down with the actual one, not have to stop production.
In addition, GPL could get somc¥distilled water.

It 1is however, to be noted that the waterstill is to be
connected to the electrical stabiliser.

-

L—

ReD. \SARACCHI

CeCoe B. Sarin
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General hanuger GPL/NM/ ) o

Production & Quality Control Advisor 19. 11. 75,
STAFPF AVALUATION

Beforc leaving Zambia I am giving you herewith the professiondl
evaluation foc tne follouwing key staff of the Procuction and
GQuiality Control Depurtumont,
Mr. . Mwale
Mr. M. Ntambo
Hl’. MQ Slkan)’jk&
Mr. C. Masongo
Mr. hN. Fatel
Mp, 1. Iluya
The cvaluations also peflect on how the staff caught the
trairing procriame which hes beon given fori-
- Packaging
- sterilisation
- Solutlion bPreparation and bags fillirng
- Water Trcatuunt
I have genorally been satisfied witih the ceneral workers in
all cdopartrnoncs witn rojarc to thoe training prorranma,  HOveves
as I am not directly cealing witn the gencrai workers, a

detailed professional evaluation aduptea to tneir position
ghould be mace oy the Production anager for each one of them,

!
/1

I!/L,,Sr

: ..Eﬁ SARACCHI




The Genceral iianager GPL/RDS/Js.

Productlon &« uality Control lanager 21. 11. 79.

INSTOUCTLCH FOR ULE

At thoe end of last year, when CPL. was still a project, it
was suggestod that one way of participating in the recduction
of the expenditures vas to get the instructions for use,
which ~re pac<od along wiith the finiched products, printed
on ‘Y polv tiylene overpaciking instead of having thea on
scparatoe papaorse

Not only would this method ensure that each and every nurse
hondlit; th  intravencus intusions receives an inctruction
for us¢ witin . ch bag bat it will also roduce the prico for {
fnstlruc tion ior use to almost veoro as the printing is done
auto tically clopa with the sealinyg of the overnackir
baqgs, by the a-nufacturcrs

In addition it will sinplify the work in the packing ond
in the rauv aterial store.

Hovov.r, the monufacturcrs of baygs which were anproachad

did request us to get the printinc plates inmported fron
overccas. rhey were also reasy  to give GPlL. some addresses
vhere they could be ostained and indicatcd that the price
for a sat was around KiUU.

In orc. r to fit the snuller size of overpacking bacs used
at the factory, the instructions for use is to be sinplificd
as pcr the saiple which 1 gGave to GPL. last year.

I bolieve that it is worthwhile for the company to pursue
this nmatter,

fi<

R.UQ :J\»‘\L:;‘Hl
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)4,~ Self Control - Q| 31 4] 5
‘ 15.~ Trust - VWorthiness T 2 3 b 5
)6.~ Friendship . 2 3 4 5
17.- Honesty ' . 2 3 4 5
. 18~ Discretion ' ). 2 3 4 5
; 19.- General attitude ) - NI 2 3 4 5
- & 20,- Personality - character ’ 2 3 4 5
L. 21,- Optinum results - Saving 2 3 4 5
% 22,- Ability to analyse and foresce situations 2 3 4 5
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V.= PROFESSIONAL EVALUATION

ot S e B o o et e

FACTOR

.~ Professional knowledge and apfitudes
2.~ Intercst and curjosity to improve
3.~ Efficicency - Performance and dexterity
.- Accuracy - Organization
5. Professional conscience
6. Tdcas, initiatives and responsibilities
7.~ Memory
8.- Tenacity
9.~ Discipline

10.- Regularity in work

1).~ Complexity

2.~ Tidiness - Cleanliness

13.- Abscnce - Punctuality

Y4, Self Control

5.~ Trust - Worthiness

6.~ Friendship

17.- Nonesty

18.- Discretion

" 19.- General attitude
‘,0’ 20.- Personality - character
*
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3
3

83;

Q
3
3
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3
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3

3
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21.~ Optimum results - Saving
22.- Ability to analyse and foresce situations

, -
d et et et e Pt d ol el b pd bl hd bl bt ol et el d ek b

W
(&)

!
i

CPREVIOUS PEANS ¢ 3.0 T OMEM
| af

)

g e 4 o 4+

o= PLESOUAL AppEECIATTONS

» '\0‘}.1«101.&-6\1 Slee 4\’- MJEI.




3 g, N
’.[(.’]:1 L] ‘I‘. ‘llbl .l IS: ,:'I ‘l‘ l""‘l ?lC‘I,! 'I s a8 - T AT A e~ ST et ettt e M

1 L0 I R R Cpatr LMD 1Ak
— - . PAGE ]/.)

orpnerrcy WAz 4 RE VAl

RAUES ......C‘r:.9-...f.'.f.~.<.‘f~f<.r°.......... SEX N AGE 3.'.....
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FULCTIONS . [ R R T W c.'i(l,ﬂ,t_ bFV\QTH"!J\ qnwcr . /{ ? 1"

DATE OF EHTRY o B o v vviien v hS HERD SE Cl-"d«'fl b ?
CVALUATION 1O n om0 ieiaeeivan., PERIOD FROM AT 32 1O .‘.-.'.‘.?:l?ﬂl k2!

V.= PROFESSTONAL ENVALUATTCH

P - 4 ot @ e e =

FACTOR ‘

1.~ Professional knowledge and aplitudes 1 2 @ 4 51
2.~ Interest and curiosity to improve 1 2 3 4
. 3.~ Efficicncy - Perfornance and dexterity 1 2 3 61 COY
{ ‘ 4,~ Accuracy - Organization 11 2 3 4 5
T . B, Professional conscience l 2 3 4) 5
6. Jdeas, initiatives and responsibilities 1 2 3 4 5
7.~ Memory 1 2 @ b 54
8.~ Tenacity l 2 3 5
9.~ Discipline 1 2 3 5} [
10.~ Regularity in work . 1 2 @ 4 5
11, Complexity 1 2 3 8 5t Y
12.= Tidiness ~ Cleanliness 1 2 3 5 ¥
13.~ Absence - Punctuality . 1 () 3 4 5 e
4.~ Self Coutrol - 1 [ 3] 4 5 %
15.~ Trust - Vorthiness oyl 23| D] s} “
6.~ Friendship . ‘ 1 2 3 D) 5 -'_“;Z T
"17.~ Honesty Co 1 2 3 4 5 *'“’ZM”';
18.,~ Discretion 1 2 @ 4 5 N
o 19.- Gencral attitude 1 2 3 4 i ‘:'g"__:\
.(" 20,~ Persenality - character 1 2 3 4 5)t K )
{ 21,~ Optimum results - Saving 1 2 3 4 D TS
22,- Ability to analyse and foresce situatjons | 1 2 3 4 b "_:'“i
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RAMES N PONES
QUALITTCATIONS
FUNCTICNS

DATE

CVALUATION L. ... - SN

or iy L. AR A

e e & 4 LAY S0 AL A P et UM E g =

AsS. . OUALNY. ¢ Ras HAMaTR L st

%

“"PREVICUS BE/ANS o

1.~ PROFESSICNAL EVALUATICH

1...
2.~
3.~
4.~
5...
6...
7.~
8.-
9...
10.-
1.~
12.-
13.-
14~
15.~
16.~
17.~
18.-
19.-
20.-

‘210"

220"

-

Professional knowledge and aplitudes

Interest and curjosity to improve

Ef ficiency - Perfornance and dexterity

Accuracy - Organization
Professional conscience

Tdeas, initiatives and responsibilitics

Heiwory

Tenacity

Discipline

Regularity in work
Corplexity

Tidiness = Cleanliness
Abscnce -~ Punctuality
Self Control

Trust - Vorthiness
Friendship .
Honesty

Digcretion

Ceueral attitude
Yersonality - character
Optimun results - Saving

Ability to analyse and foresece situations

AsS

.- —

5
5
S
R 4 5
4 5
4 5
4 5
4 5
4 5
i s
4 5
] 4 5
4 5
. 4 )
. 4 S
4 5
4 5
4 5
4 5
4 S
4 5
4 5
) & 5 |

MEAN:
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QUALTFICATIONS r-C.-..Cf.’J:-.'.\L‘?\(l‘A T VHEROTS O MR, L
punct s feSisi Ty meta,,m (e ;gmxc;;._m siner AT

DATE OF rrvnry .. %, ‘/4‘?/\ L CHEMIST .,

EVALUATTON I02 PERIOD FROM ARUS 4. To !'..‘.".‘.JP':h?fi‘x

e e e o+ e e % e S i e

v rp— =

1.~ PPOrlQ 100AL EVALUATTCH

o e et s i oty st

FACTOR

J.~ Professional knowledge and aplitudes
2.~ Interest and curiosity to improve

3.~ Efficicency - Performance and dexterity
&,- Accuracy - Organization R
5.~ Yrofessional conscience

6.~ ldecas, initiatives and responsibilities
7.~ Mcwory

8.~ Tenacity

9.~ Discipline

10.- Regularity in work

11.- Comploxity

12,~ Tidiness - Cleanliness

13.~ Absence - Punctuality

4.~ Self Control -
15.~ Trust - Vorthiness . T
6.~ Friendship

L
LY LT e U Ut Un

17.= Honesty

18.~ Disgcretion

19.- Cencral attitude

20.- Personality - character

21.- Optimum results = Saving

22.,- Ability to analyse and foresce situations
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1.

2,

3,

o

4.

.

6.

7.

1)
2)
3)
4)
5)

1)
2)
3)
4)
5)

1)
2)
3)

5)

1
2)
3)
4)

5)

1)
2)
3)
4)
5)

1)
2)
3)
4)
5)

1)
2)
3)
4)
5)

PERSONAL FVALUATION - SCALE ) ' i

Excellent

Strong

ot enough

Veak .
Nil

Much intercsted to improve himself and the work
Interested .

Should do better : . |
Trying '

Nil

Rapid in solving problems - taking decisions and acting
Normal

Should do better - is wasting time.

Slow - loses a lot of time

Very slow '

Very accurate and organized

Accurate

Should do better

Not enough - must re-start the work often, wasting time and material
Nil , '

Constant worry to do the best
Conscientious '
Should do better

Is happy with

Just the opposite

Plenty of good ideas and initiatives likes to take responcibilities
Exploring for more initiatives

Takes sometimes initiatives but should do better

Does not like taking initiative and responsibility .
Nil - has no idea, can attribute to himself those founded by others

Excecllent .

Good )

Not enough

Poor e |
Nil ) !




. 10,

11,

12.

13.

14.

1)

3)
4)
5)

1)

2)
3)
4)
5)

1)
2)
3)
4)
5)

1)
3)

©4).

5)

1)
2)
3)
&)
3)

1)

2)
3)
4)
5)

PAGE 3/5

Alvays fighting for his-her idcas with an open mind
Tenacious

Can solve small difficulties but should do better
Surrcnd quickly

Surrcend iimediately

Very disciplinated, accept and exccute without frustration the work vhich
was given to hinm (her)

Usually good

Is sometima reticent to exccute the work which has to be done

-1s often reticent to execute the work which has to be done

Can refuse to excecute the work which has to be done .

Very regular, maximum constant cfforts
Regular L. e
Doubtful

Kot regular

Very irregular

Like to solve any typc of problems

Does not like to solve too complicated problems
Does not like to solve complicated problems
Does wot li'.c to solve cven simple problems

Is not ablc to solve any typc of problems

Especially tidy and clean
Tidy and clean '
Should do better
Sometines tidy and clean
Not at all

Never absent but for sickness

Very few unjustified absence

Should be more scrious .
Many unjustified abscnce

Too many

N4s self-control in any situation

Good

ot enough

Impulsive

Does rot control his words and his behaviour




(

'!
!

13.

16.

17.

18.

19,

20,

21,

1)
2)
3)
4)
5)

1)

2)
3)
4)
5)

1)
2)
3)

)

5)

1)
2)
3)
4)
5)

1)
2)
3)
4)
5)

1)
2)
3)
4)
3)

1
2)
3)

4)
5)

Trust worthy in all matters .
Reliable in most matters

Rot enough

Not reliable

Does not care for anything

Easily approached by people to whom he or she gives help in any
circumstances :

Approached by pcople and gives help

Is looking for friends

Tolcrate the friends but sometimes egoistic

"Shun friends, always atwar with thenm

Hate what is trickery and lies

Does not trick and lie

Is tricking or lying only in grave situation
Solving situation by tricks or lies

Is always ready to trick or lie

Very discreet .

Discreet . .
Should watch himself more

Not discreet -

Information agency

Very co-operative through work and discussion, accept and gives advice
Co-operative

Too sure of himself, should be more co-operative

Sometimes arrogant and mythomaniac can accept advice

Arrogant and mythomaniac refuses to take advice, makes mistakes and arguc:
too conceited ' ' '

ONLY FOR HEADS . )

Very strong, is respected for his = her qualities
Strong, is in general respected .
Should do better. Needs often help to be respected
Often not respected due to his - her hesitant attitude
Nil. Makes mistakes, abuses of his = her power

Demand recspect whether carned or not

ONLY FCN MEADS

Alvays is inproving to save material and nioney - can do a lot with 2 mini:
ITs trying to save material and roney

Should do better. Nceds often to be checked by his - her head for optimus
results

Ts not intcrested, so that his = her work stays ecasy

Is not looking at all when he = she spend others woney and material



PAGL o/9

.22, & -ONLY FOR HEADS

1) Very good, can fastly foresce and analyse situations in long distance
and by doing so avoiding mistakes
2) Usually gooc

/ 3) Should be better, does sometimes not see the reality
4) TIs encountering difficulties in realising long distances situations

‘ 5) Nil, cannot see further than the work he (she) is doing at the moment '
MEAN A = VERY GOOD v - 1,5
' B = GOOD (1,5 - 2,25) S,

C = MINIMUM (2,25 - 2,5) '
o D = NOT ENOUGH (2,5 - 3,5)
' ‘ E = HOPELESS (3,5 - 5 ) AN

N.B. This mean is to be considered as rough estimate
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TRALNING b1 _CORAMML

1V WATER  TRUATHMENT

EEF;QETION

The objectives of the department is to produce a minimum
quantity of soft water and pro-injection water in ordear to

allow the production nf Trt-avonous fluids to reach the rated
capacity of 4000 bags of either 150 or 500 or 1000 ml. par day.

In other words it means:

- Enough pro-injection water for manufacturing the
solution, cleaning the equipment and for the anslytical
laboratories.

- Enough soft water to feed the steam boiler.

- Enough soft oter ¢~ ~~s' tha finished product at the

end of sterilisation.

The equipment avai'ablie on site allows the quantity of the
differcnt qualities of water to be produced, but only if the
operations described hereatter are carefully followed and done

with great cleanliness.

Some parts of the water treatment installation are breakable
and they should be handled with care.

As part of the installation is regenerated with hydrochloeic

ecld and caustic soda with high concentration, the staff gssigned
te this department will have to follow very closely the method
described hereafto- anl handit the cquipment smoothly in order

to svoid any accident,.

The same applies when handling the phenyl mercury borate dis-
fnfectant and the steam,

Nobody except for the staff assigned to this department should
hendle the equipment.

2/......



The staff which has been assigned by GPL's management to this

department are:-

Iz

The quality control department

The workshop staff

The Production fianager and hi. assistant

1 Night watchman

IHE DEPARTMENT I35 COMPOSED OF THS MAIN FOLLOWING
S e e

GACHINERY AND EgUIPMENT

gggntitg

s Water booster pump 1 )
- Brine tank 1
- Scavenger filter type SC 50 1
- Softener type A 40 1 :
- Softener type A 50 1
- Deioniser type E 50 2 |
- Water purity control panel 1
- Neutraliser type NT 60 1
- Water distiller type A 200 1
- Stainless steel vats 2000 L. :

capacity with UV lamps 2
- Transfer pump 1

MODE OF WATER TREATMENT
R . 3 LK e BT

(see simplified water

water flow sheet page

The water supplied by
drinkable quality, is

flow shc~+ nage 19 and distilled
20)

the City Council, which is of
stored in a 10,000 liter tank

(A) located on the roof of the factory building; i.e.
about 6 m. above the treatment plant.

From the tank the water goes through a galvanised pipe

to the booster pump (B) for the pressure to be increased

Lot =~en 4 to 6 kg/cm

From the booster pump the water cces to the scavenger

filter (D) for removal of the organig matters

3/0....
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The scavenger filter s loaded with special resins which
are exchanging sodium "ainzt th~ ~=naric matters contained
by the water.

The water is going “re~ +r~e scavenger filter to either one 5f
the softener or to both of them (& + F) for the water to be

purified from the calcium it contains. The softeners are

-loaded with special resins which are exchanging sodium against

the calcium contained in the water

From the softeners the water ic going to either the voiler
or the autoclaves for being used as soit water, or to one

of the deionizers (G + H) for further treatment.

The deionisers are loaded with two different resins which
are exchanging the cations contained in the water against
H' and the anions against OH™. By releasing OH™ and H* it
forms water (H' + OH - PZO)

From the deionicaer +- “ter ie aninn te the waterstill (K)

for distillation and from the waterstill it is stored inte

two stainless stecl tarks (L + M) of a capacity of o .
2000 1. each.

These tanks are equipped with ultra violet tubes, The tanks
are connect=d to : transfer pump (N) for supplying watepr

to the solution preparation rcom and to the analytical
department.

From the water suorage tank lccated on the roof, up to

the dqonisers_ ali pipes are galvanised iron. From the
deionisers up to the waterstill the pipes are made out of PVC.
From the waterstill onwards the whole installation is made

out of stainless steel.

» OPERATION (DEICUNISED WATER)
= Pt

Theﬁoperation described hereafter i) rofer to the various
manufacturers' booklet and drawings wnich are available

with the Production i~anager and the workshop. In additioncbd
valves are numb~.red either on the drawings attached to this
}eaflet or directly on the installation itself.

Y |
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L OSTER FUMP__ B) AND WATER STURAGE TANK (A)

The installation will be supplied as mu » 4. -ssible
through the water storage tank. The wai>r stor-,..

tank is filled through valve 1. The tank is equipped
with a float valve which regulates the water level

in the tank. The outlet of the tank is through valve 2
which is on the roof of the factory building and the
water flows to the booster pump B through valve 4.

In order to adjust the pressure at the outlefyéhe pump,
two by-passes have been installed, one from the outlet
of the booster pump back to the inlet through valve $
and the other one from the outlet of the booster pump
back to the water storage tank through valve 6.

In case of any problem, the water storage tank can be '
by-passed through valve 3. It is however, to be noted
that if the storage tank is by-passed for more than two
or thrcece days its water should be drained. Indeed,
stily@ater develops fungus and bacteria very fast

and becomes impreoper for use., If the tank has to be
drained for such reason, the tank will have to be brushed
and rinsed before being filled again,

If using the tank, valves 1- 2- 4- 6 have to be fully
open, valve 3 is fully closed and valve S is open

in order to get a pressure between 4 and 6 kg/Cm2
on the manometer. If by-passing the tank, valves
3- 4- 6 have to be fully open, valves 1 - 2 fully closed
and valve 5 is open in order to get a pressure between

2
4 and 6 kg/cm” on the manometer

SCAVENGER FILTER (C + D)

The water coming from the boot$er ~nmr Anes to the
scavenger filter (D).

Valves 9 and 16 of the simplified water flow sheet
have to be fully open and valves 1 and 2 numbered on
the scavenger filter have to be fully open. All other
valves on the filter are fully closed.
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 SOFTENERS (E F)

The water com.ng from the scavenger filter goes to
either ore or both the.softeners-through valves .12 —
and/or 13 of the simplified water flow sheet,

However, if any problem with *+!: scavenger, the latter can
be by-passed through valves 10 and/or 11. If not
by-passed, valves 12 and/or 13 are fully open and valves
10 ‘and/or 11 are fully closed. If by-passed, valves

10 and/or 11 and 1o and/or 13 are fully open and valves

9 and 16 of the scavenger filter are fully cbsed.

The softrners are equipped with a special valve named
SOLO VALVE. The solo valve, during operation is to be
set on position SERVIC:L BETR1EB. The outlet of the
softeners is througn valves 17 ana 18, from those two
outlets tihe soft water is distributed to the boller,

the autoclaves and the deionisers.

However, in case of any trouble with the softeners

during production, the softeners can be by-passed through
valve § of the simplified water flow sheet for the
autoclaves only. Indwed, by by-passing the softeners,
the water will contain large quantities of calcium and

is therefore, improper for both the boiler and the
deionisers. In case of by-passing the softeners, valve

7 of the simplified water flow sheet is fully open and

valve 27 is fully clicseds

If not by-passed, valve " is fully cbsed and valve 27

is fully open. The sulienmrc ~an work either one by

one or together.

Howeve~=. it hae han found more convenient at GPL to

use them one by one.

Assuming softeners E of the simplified water flow sheet

is used alone during normal production day, the instal
lation will be set as follows: (see simplified watsr flow
sheet) valves 7- 10- 11- 13- 18- 21- 22 are fully closed
valves12- 17- 19~ 20~ 25- 26~ 27 are fully opene
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Assuming softener F of the simplified water flow sheet
is used alone during normal production day, the instal-
lation will be set as follows:; (see simplified water
flow sheet)

Valves 7- 19~ 11- 12- 17- 19- 20 are fully closed.
Valves 13- 18- 21- 22- 25~ 26- 27 are fully open

In both cases the softeners are getting their water suppiy
from the scavenger filter and are supplying the boiler,
the autoclaves and the deionisers with soft water.

Assuming both softenecrs are working at the same time and
assuming that as softener E is smaller than softener F,
softener E is going to feed the boiler only,while softener
F is going to feed both the autoclaves and the deionisers,
the installation will be set as follows: (see simplified
water flow sheet).

Valves 7 - 10- 11- 19- Z25-are fully closed.

Valves 12- 13- 17- 18- 20- 21~ 22~ 26- 27- are fully open,
In this case too, the softeners are fed from the scavenger
filterg. In case it is felt during production that the
softeners are soon to be exhausted and that a a regenera-
tion of the resins might soon be necessary it is possible
to save some soft water for the boiler and the deionisers
by by-passing the softerner for supplying the autoclaves.

Assuming that softener E of the simplified water flow
sheet is used alone during normal production day and that
the softener E is by-passed for the supply of water to
the autoclaves, the installation will be set as follows:
(see simplified water flow sheet).

Valves 10- 11- 13- 18- 21- 22- 25- 27 are fully closed.
Valves 7- 12- 17- 19- 20- 26 are fully open.

Assuming that softener F of the simplified water flow
sheet is used alone during normal production day and that
the softener F is by-passed for the supply of water to
the autoclaves, the installation will be set as follows:
(see simplified water flow sheet).

Valves 10- 11- 12- 17- 19- 20-2F are fully closed
Valves 7- 13- 18- 21~ 22- 25- 26 are fully open.

eao




Aseuming that both softenere are working at the sasa
time during normal production 3day and that the softeners
are by-passed for the supply of water to the sutoclaves,
and assuming that softener E is supplying the boiler and
that softener F is supplying the deionisers, the
installation will be set as follows: (see simplified
water flow sheet),

Valves 10- 11- 19- 22- 25- 27 are fully closed.
Valves 7- 12- 13- 17- 18- 20- 21- 26 arefully open.

In the cases 4 - 5 and 6 above, the softeners sre fed with
water from the scavenger filter.

As mentioned at the beginning of point C SQFTENERS,

the scavenger filter can be by-passed by closing fully
valves 9 and 16 of the simplified water flow sheet

and by ¢losing valves 1 and 2 on the scavenger filter,
Then valves 10 and/or 11 and valves 12 and/or 13 of the
simplified water flow sheet will be fully open.

PEIONISERS (G + H)

The water supplying the deionisers will have to be
softened. The installation is such that the deionisers
are working only one at a time. In case the one
working is getting exhausted, it will automatically
switch off and the other one will automatically be
switched on. Indeed the deionisers are connected tod
control panel measuring the conductivity of the water
and switching on or off either deioniser accordingly,

During operation, both deionisers will be set as foilous

Valves 14- 15- 23~ 24 of the simplified water flow sheet
will be fully open.

N.B. Valves 23 - 24 of the simplified water flow sheet
are the same one as the ones in the manufacturers’
booklet holding number 7. This number 7 is also
affixed on the valves themselves on each deionisgr.

a/.'.‘




Valves 232 and 24a of the simplified water flow sheet
are the same ones as the ones in trra nanufacturer's
booklet holding number 1°.  The, are pneumatic and
electrica’ valves, they must therefore, be fed with

campressed air and elctricity.

Air is supplied by the air compressor at a pressure
around 100 PSI (7ATU)

Electricity is supplied from the control panel measuring
the conductivity of the water. When energised by the
control panel, the valve will open and if not energised
the valve remains closea. As the deionisers are working
one by one, one of the pneumatic valve will be open
while the otner one will be closed.

REGENERATION (Li.IONISED #4ATER)
SRR YT wr > -

The operations described |refer[hereafter| to the various
manufacturers’' Lookletc and drawingswhich are available
with the Productien Manager and the workshop, in addition,
all valves are numbered either on the drawings attached
to this leaflet or directly on the installation itself.

As much as possible the regenerations should not be
done during production hours of either distilled water
or finished products.

A. SCAVENGER FILTER (C + D)

The scavenger filter is used to retain the
organic matters dissolved in the water supplied
by the City Council.

The filter is loaded with adsorbtive resins.

In reqular intervals, the potassium permanganate
consumprion (kWnoyy ot the raw water and the
treated water has to be determined by taking
samples at the inlet and the outlet of the fiiter,
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The scavenger filter absorbs roughly 40 o 60%

of the dissolved substances. As soon as the KMn0O4
consumption in the raw water and the treated water
are approximately equal, the scavenger filter has
to be regenerated.

However, it is recommended to regencrate it at least
once a week.

Evéry regeneration begins with a backwashing in order
to expand the resins. Proceed as follows:

Close fully valves 1 and 2 of the manufacturer's
drawing and valve 16 of the simplified water flow
sheet. Open fully valve 4 and adjust with valve 3

the flow of water so that it reads 0.5M> on the

flow-meter. Back wash for 20 minutes.

Cgution: Avoid a flushing out of the resins.
If necessary reduce the flow with
valve 3.
After 20 minutes close valves 3 and 4 fully.
After backwashing the regeneration can start.
The regeneration is done with 213 liters of brine
25% concentration.

The brine is prepared in the brine tank C of the
simplified water flow sheet by pouring in salt,
technical quality up to half of its capacity. By
opening fully valve 8 of the simplified water flow
sheet, water will enter from the bottom of the

brine tank and fill it up. Once full, close valve 8
fully.

In order to get a brine at 25% concentration, this
operation should be done at least 24 hours before
starting the regeneration.

The brine tank is built so that one cannot suck
more brine than the quantity prescribed for one
regeneration. Proceed as follows:
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Open fully valve 7 and 6 of the manufacturer's booklet.
Open valve 5 of the manufacturer's booklet so that the
brine is sucked in about 10 to 15 minutes. Then close
valve 5 fully.

As soon as the water coming out of valve 7 has a salty
taste, close fully valve 7 and 6. Lecave the scavenger
containing the brine, to rest overnight. The next day
the scavenger will have to be rinsed. Proceed as follows:

Open fully valves 9 of the simplified water flow sheet

and valve 1 of the manufacturer's booklet.

Open valve 7 until the flow-meter reads 2M3 per hour.

When the water flows out clear, colourless and without

any saltytaste the rinsing is over. Close fully valve 7,

The scavenger is ready to be used, but the crganic
matters content should be analysed by the Quality Control
Department to make sure that the regeneration was
effective. Once done, by opening valve 2 of the
manufacturer's booklet and valve 16 of the simplified

water flow sheet, the scavenger can be used again.

SOFTENERS ( E + F)

The softeners are used to retain the calcium dissolved
in the water and exchange it against sodium which is

relecased by the resins contained in the softeners.

In regular intervals the analysis of the hardness of

the water flowing out of the softeners is to be checked
by the quality control department who will, by exhaustion
of the resins, order the regeneration to be done.

The regeneration starts with a backwash of the resins,
procced as follows:

Close fully valve 12 and 17 or 13 and 18 of the
simplified water flow shect depending on which softener
the regeneration has to be done.

11/...




seb the solo valve on oosition backwarh (LUHCKSRUYLIT)  and
slowly open fully valve 12 or 13 accordingly. Tho solo
value ig adjustend hy *hg workshop stafif so that the backwas

inwaS 15 1/min (0.9 M */h) for type A40 and 30 1/min (1. am> AJ
. &% for type A50.

The backwashirg will last for about 10 minutes then close
fully valve 12 or 13 accordingly.

In case of an over flow of resins, the backwashing has to

be stopped and the workshop staff called for readjustment
of the backwashing flow.

Once the backwashing is done, the softeners will have to be
loaded with technical grade salt. Proceed as follows:

Remove the cover of the softener

Set the solo valve oun position "fill in salt"
(salzeinwurf) and pull the solo valve's handle until
the water level insidg the softener rgaghes the level
of the solo valve,

Then release the solo valve's handle,

With the help of a funnel pour the salt into the
softener. Type A40 will be loaded with 30 kg of salt
in pellets and type A50 with 45 kg.

If necessary, during the pouring of the salt, pull
solo valve's handle in order to avoid an overflowing
of the water.

When the salt has been poured in set the solo valve

on position "service' (Betrieb) and slowly open valve
12 or 13 accordingly in order to fill up the softener
with water.

Once thr enftaner is full clrce filly valve 12 or 13
and screw the cQueg back on to the softener.

The cover should nqt leak.

Set the solo valve on pgsition "regeneration" and
slowly open valve 12 og 13 accordingly. The softeners
have been adjusted by'thg workshop staff so that the
regeneratlon flow is, for, the type A40 of 10 1/min
(0.6 M /h) and fop the tJ&e AS0 of 15 1/min (0.9 m
From time to tlmefthe flow will have to be checked.

3/n),
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- Regenerate until the water coming out of the
softener is tasteless and free of hardness.
The quality control is tc check fqQr the hardness.
- when the regeneration is over, set the solo
valve on position "service'" (Betrieb), and by
opening valve 17 or 18 accordingly the softener
can be used again.

DEIONISERS (G + H + I)

The deionisers are used to retain all remaining minerel

matters dissolved in the softened water.

They are filled with two different resins, one is
exchanging cations and the other one anions. During
the operation, both the resins have roughly the same
density and are blended.

wWhen the resins are exhausted, their density changgs
between one another and they can easily be separated
by backwashing.

The dark resins remove the cations (Na-Mg etc) and
the light resins remove the anions (c1-504—5102 etg)
The water flows from the top to the bottom. The
quality of the demineralised water is checked by
measuring the electric resistance (Mohm/cm) or the
conductivity (ms/cm).

Therefore the plant has to be regenerated when:

The electric resistance is decreasing or
when the conductivity is increasing.

As previously mentioned, the deionisers are working

alternatively and when the one working is getting

exhausted it switches off and the one ready for use
is switching on.

13/cees
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As during interruption of service tha glectric resistancs
may decrease or “the conductivity increase, though the
resins are not exhausted it is necessary, during such
interruption to switch on the recirculating pump K of
the manufacturer's drawing and to fully open the vglves
lociﬁgg on each side of the Rump. In case the resistance
is ®&igR or the conductivity but the resins are not
exhausted, one can, by opening valves 1 and 10 of the
manufacturer's booklet and flushing water to the drain,
bring the quality of water to its required standard.

The minimum acceptable standard for GPL is S000H00®
ohms or 2/ng., Below these figure the dionisers have
to be regenerated.

The regeneration of the anion resins (light ones) is
done with a sodium hydroxide solution 30% and the
cation resins (dark one) are regenerated with g hydgo-
chloric solution 30 to 34% concentration. For each

regeneration, 26 1 of hydrochloric acid 30% and 39 lof

godium hydroxide 30% are required.

NB. Sodium hydroxide and hydrochloric acid are
dangerous chemicals to handle and all protections
should be taken in order to avoid any accident.
Gas mask, rubber-gloves with long sleeves-goggles

etc. are strongly recommended.

The hydrochloric acid and sodium hydroxide solution
are normally prepared by the quality control department.

Procaed 8s follows for the regeneration:
- Close fully valves 14- 23-or 15- 24 of the

simplified water flow sheet according to whieh
deioniser is to be regenerated,
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Close valves 1 and 7 of the manufactuer's booklet,
Switeh the circulatiﬁg pump off and close the valves
at its end.

Make sure that the neutraliser(I) of the simplified
water flow sheet is fully loaded with the
neutralising chemical. If not top it up.

Backwash the resins and separate them by epening
fully valve 12 of the manufacturer's booklet and

by adjusting valve 6 of the same booklet until

the flow meter rcads around 1.< m3/h.

Make sure that no resin is over flowing, in which
case the flow will have to be reduced by closing

@ little bit valve 6. However, the resins have

to be lifted up to the middle of the top sight-glass,
indeed it will ensure a good separation of the resin,
and it might sometimes be necgssary to increase the
flow beyond 1.2 m>/h.

As soon as only dark resins can be seen at the two
lower sight glasses and only light resins can be
seen at the top sight glass start timing for about
15 minutes, then close slowly and together valve

6 and 12.

The resins will settle down,

If the back-washing was correctly done, once the
resins are settled, a very clear separation line
between the two resins can be observed at the middle
sight-glass, If the separation is not perfectly
Clesr, restart the back-washing.

Once the back-washing is over the regeneration of

the enionic resin can be started. ‘Proceed as follews;

- Tightly screw on valve? of the manufacturer's
booklet the "Saran'" hose.

- Open fully valve 3-4-14 of the manufacturer's
booklet.
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- Dip the '"Saran" hose into the sodium hydroxide drum,

- Open slowly valve 2 of the manufacturer's booklet.
The sodium hydroxide will be sucked. The valve 2
will have to be opened so that the sodium hydroxide
is sucked over a 20 minutes period.

N Aveid any suction of air

Once the sodium hydroxide has been sucked, pinse
the "Saran" hose by sucking about S 1. of water,
then close valve 2

- Once the regeneration of the anionic resin is over,
‘,.2 the regencration of the cationic resin can stert.
Proceed as follows:
; - Tightly screw on valve 5 of the manufacturer's
! booklet the "Saran' hose.
- Dip the "Saran" hose into the hydrochloric scid
drum.
- Open slowly valve 5 of the manufacturer's booklet.
T The hydrochloric acid will be sucked. The valve $
' .will have to be opened so that the hydrochloric aeid
is sucked over a 20 minutes -periode ST -

B

u,_ Avoid any sugtion of [ 1Yy

.;‘; - Once the hydrochloric acid has been sucked, rinse

the "Saran" hose by sucking about S 1. of water
then close valve 5,

- The water containing the excess of sodium hydroxide
and hydroghloric acid is passing through the
neutraliser before being drained. Leave valves
3- 4- 14 fully open until the water coming out
the neutraliser is neutral.

- Once it is neutral, slowly close valve 14 and
slowly open valve 11,

- Continue rinsing until the water coming out is
clear, colourless and tasteless. PH should be
neutral.

- Then slowly close valves 11- 3- 4 fully.
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Once rinsing is over the resins have to be blended

again.

Proceed as follows:-
Open fully valves 10 and 13 of the manufacturer's
booklet and drain the water up to half of the
middle sight glass. Close valve 10.
Very slowly open valve 9 of the manufacturer's
booklet. Valve 9 allows air to enter into the
deioniser. The pressure of the air will have to

be adjusted on the pressurc reducer located at the

back of the dcionisers. The pressure will be between

7 and 11 PSI (0.5 and 0.8 atu).

Very slowly increase the flow of air by opening
valve 9 until the deioniser starts vibrating a
little.

Mix the resins for about 5 minutes, close valve 9
and wait for the resins to settlc down,

Repeat the mixing operation 2 or 3 times until the
blending is homogenous.

Open valve 6 slowly and fill the deioniser up to
the half of the highest sight glass then close
valve 6.

Open valve 1 and continue the filling until water
over flows through valve 13.

Close valve 13 and open valve 8 until water over
flows through it. Then close valve 8.

Open valve 10 and rinse until the water quality
reaches the recquired standard on the main switch
board. The rinsing might take between 10 to 20
minutes. Then close valve 10.

By opening valve 7, switching the circulating pump,
on and opening the valves at each of its sides, the

deioniser can be used again.

MISCELLANECUS (DEIONISED WATER)

Regeneration should always be made in time so that
the production is not stopped because of non
availability of either soft water or deionised
water.
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By-passing the scavenger or the softeners is a
s>lution which should be adopted only in casc of
emergency and poor planning of regeneration 1is
not an emergenCye.
The capacity of the installation depends on the
quality of water. The quality of water can vary
with the scasons of the year. However, 3 general
jdea on the quantity of water which can be treated
by either the scavenger, the softeners or the
deionisers can be obtained by checking and
recording the figures from the flow meters placed
on each softencr and dcioniser. It will give a
good idea as to whether the resins are soon to be
exhausted or not,
In case the required quality of water cannot be
obtained after regeneration of the deionisers it
means that the regen~ration did not succeed.

The cause might come from the main following

reasons:-
- Resins not well separated
- Suckion of either acid or soda to rapid

or uneven succion.
- Either valve 3 or 4 not opening fully.
- One of the water vacuum pump of the

deioniser is.obstructed.
- Suceion of air.

The cause will have to be found and repaired and
the regeneration restarted. '

1f the resins do not blend easily during air
mixing at the end of regeneration, it means that
most probably the receneration did not succeed.
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OPLRATICI! - (~ATCR STILL)
et O PSSR

The operations described hereafter will refer to the

various manufacturer's booklets and drawings which are
available with the rroduction :.anager and with the

workshop. In addition, all remaining valves are '
numbercd on the "Distilled water flow sheet'and on

the "water still'"drawing attached to this leaflet.

WATER LTILL (K)

The deionised water is coming from the deionisers to
the water still through a 1" PVC pipe equipped with

a pressure reducer (C) adjusted on 2.5 kg/cm2.

It has been noticed that at night, when the deionising

——

plant is used only for distilling water, it is not
necessary to switch on the bouster pump (B). Indeed

as the water consumption is only of 200 1l./h. the
pressure given by the storage tank's height is enough
to supply the water still. It is however, necessary
to by-pass the pressure reducer (0) by closing valves
8 - %9 and by opening valve 40.

When day time production is going on and when in
addition to the water still, the deionising plant is
feeding the boiler, the autoclaves and the analytical

laboratories, the booster pump 1s to be switched on.

As the water still Qas to be fed with a pressure not
exceeding 2.5 kg/cmd, the by-pass has to be closed
(valve 40) and the water has to flow through the
pressure reducer (open valves .8-39). The water still
is based on the priciple of the thermocompression of
vapour. The steam is generated by electric heaters
and under a light vacuum given by a special vacuum/
compressor,

The vapour 1is sucked at one end of the vacuum/compressor,
compressed and ejected at the other side of the vacuum/
compressor under a light pressure.

22/’. [
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The steam under pressure is then passing through a heat
exchanger. The heat exchanger receives the steam at its top
and the cold deionised water at its bottom. 7The steam, in b
the heat exchanger will release its calories to pre-heat

the cold deionised water. By cooling down, the steam will
condensate and flow out of the distiller as distilled water.
The distilled water will have, at the outlet of the distiller,ga

temperature of 8 to 15°C above the deionised water. Unless

-y . - ——

the temperature of the distilled water is not to be cooled
below this temperature, the water still does not use any

cooling water and is therefore not creating any waste.

The temperature of the distilled water at the outlet of the

distiller is cool enough for GrL's use.

Once started and settled, the water still works automatically.
However, in case nf any breakdown like lack of water, . h
electricity failure, motor failure etc. The water still is
equipped with security devices switching it instantly off.

In such a case, the entire procedure described hereafter

is to be started again,

A set of indicator warning lights is fitted on the main panel
of the still. 1In case of common break down, the corresponding
indicator will be on along with a bell, The purity of the
distilled water is controlled by am electronic device fixed
on the wall behind the still. The minimum acceptable quality
is 500,000 ohms.

The still is designed for 24 h/day operation but it can of
course be switched off and restarted any time. The rated
capacity of the still is 200 1./h

:The method described hereafter is the mcst appropriate for
GPL's use., For any other method or variation see the

manufacturer's booklet.
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Initinl Fillina (Drawing 152 78/V 3)

-

A1l valves are closed

Cpen cditcharge 64 of the compressor

Cpen by-pass 61

Fill the plant Dby opening valve 64 (which is to be
kept open permanently) and the valve 65 for quick
filling.

wnen the water reaches half way up @®e the sight-

glass of the automatic feeder 5, close valve 65

The filling of the plant will be completed t hrough

valve 64 and through the automatic feeder 5.

Initial heating (clectric)

The initial heating can take between 1} and 2} hours
All valves are closed except for valve 64

upen discharge 62 of the compressor

Open by-pass 61

switch the main electric supply located on the

wall behind the still on

Switch on the lamp ngeneral’ on the front electrical
panel

jake sure that the timer is having its front panel
switch on positiong"clock out".

switch all heaters' switches leocatzc on the front
electrical panel on and the automatic one on
position 1. wcontinuous heating service'.

Mlake sure that the water level on the automatic
feeder 5 does not go beyond the top of the sight
glass, if necessary drain to adjust the level oy
opening tap "still discharge" at the back of the
still.

Let the still be heated until the green lamp “heated
compressor" comes on, then wait until steam comes
out of the "incondensable gas outlet' located at

the vack of the still.

unce tne lamp is on and the steam comes out check
that the compressor 1is rotating freely without
friction by pulling manually on the V belts. If the
compressor does not rotate f{reely, call the workshop
staff.
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- If the compressor is frce; proceed as follows:i-
- Water Still Starting
- The water still starting can take between % and

14  hours.

- Close discharge 6¢ of the compressor.
- Switch the bell on position II "alarm-switching off"”
- Make a "lamp test" to make sure that all bulbs

of the warning lights are in working condition.
The test is made by pushing the button "lamp test"
located on the front panel.

- Switch on the lamp "motor", the motor driving the
compressor will start.

- Leave the compressor turning for 5 to 10U minutes
in that position.

- Then start closing the by-pass 61 very slowly and
intermittently so that:

- the vacuum never exceeds 1.3 m/H20 on the

manometer 4g2

- The intensity never exceeds 10A on the

amperemeter gl

If the above mentioned values are exceeded, open slightly
the by-pass to recduce them. Continue closing when the
values have decreased enough to allow an increase made

by the closing of the by-pass. This operation will take
between 15 to 45 minutes.

Once the by-pass 61 is fully closed, wait until the vacuum
starts cdecreasing and moves up to 1 m/HzO then start
switching the heaters off one by one but by making sure
that not more than 1000 to 2000 watts are switched off at
the same time.

The vacuum should never go beyond 1.3 m/H20 and the
amperemeter never show beyond 10A, Assuming that the
above values are exceeded it means that the heaters have
been switched of f too quickly and that some should be
switched on again.

25/ cevee
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However, if the vacuum is far below 1 m/H20 and if some
steam is coming out of the "incondensable gas outlet"
it means that the still is over-heating and that the

heaters ~an be switched off faster.

The still has been adjusted bv the workshop so that

the automatic heater once switched on position 2
"automatic heating scrvice" plus either a 1000 watts
heater or a 1500 watts heater is working automatically
without any manual adjustment between 1.1 and 1.3 m/H20
vacuum. The automatic heater will switch on or off
according to the temperature need of the still. Once
the still is stabilised, slightly open tap €6
"concentrate drainage " so that the impurities which
were in the deionisced water and which are concentrated

in the water still are constantly drained out,.

The still will work automatically until the quantity of

distilled water needed is reached.

STOCPPING THE WATHERK STILL

Switch off all heaters

Open by-pass 61 fully

Switch off the compressor

Open valve 62 compressor discharge fully
Close tap 66

Switch the main electrical supply off.

EMPTYING AND REFILLING THE STILL

If the still is to be stopped for more than 24 hours
it is advisable to drain it fully by opening valves
63- 66- 68. 1In addition, every two weeks the water
contained in the still should be drained and replaced
by fresh water.

Every drainage should be immediately followed by a

refilling, even if the still is not going to be used
for some time.

N.B.: The drainage of the still is not to be done
when the still is hot but it should be done
only when the still is either cold or slightly

warm,
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The retilling is to be done only when the still is cold.
The distilled water outlet is equipped with a special
device having an ultra-violet lamp. This lamp is to be
on as soon as the still is in operation, Check it

every time the still is started.

The distilled water can be collected only once the

still is stadilised and working automatically.

UDISTILLED ATER STCRAGL (See distilled water flow sheet)
W

From the water still the distilled water is transferred

and stored into stainless steel tanks.

It goes from the water still through valves 28 and 29
into tanks L and i of 2000 liters capacity each.

From the tanks, through valves 31 and 32 it goes to the
stainless steel transfer pump N which sends the distilled
water through stainless steel piping to the solution
preparation room and the quality control department
through valves 34 and 35. Valves 30, 33 and 41 are used

for draining the stainless stcel tanks and pipes.

The storage tanks are equipped with ultra-violet lamps

which have to remain on 24 hours a day and 7 days a week.

N.B.: Ultra violet lamps are dangerous for the

eyes and one should wear goggles with special
ultra violet filtration lenses. The covers

and lids of the tanks have to remain constantly
closed.

PREPARATION WORK

Every Friday after the production of Intravenous Fluids
is over or every time the production is to be stopped

for mcre than 24 hours tine: fcllowing will have to be
done: -~

- The stainless steel pipes and tanks will have
%o be cleaned and disinfected, the tanks are at
first emptied and cleaned up with soap-dis-
infectant and brushed.
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The o roon oloning the tanks will wear boots which

will L uscd only for thiat purpose.

The & ane cle aning applies O the covers and lids.

- Once brushed the tanks, covers and lids will be thoroughly
rincice with row watere.

- Unce the tanks, covers and 1ids have been thoroughly

rinscd with raw water, steam will be passed througn the

whole stainless steel system for about 5 minutes as

follows:
- The covers and 1ids have been removed from the tanks.
- Open valves ,7- 56- 34 and 41 (all other valves

are closed) until the steam coming out from valve
41 is colourless.
- Then close valve 41
- Open valve 31 and let steam flush fcr about 3 minutes

- Cpen valve 0 aund let steam f{lush for about 3 minutes.

- Close valves 20 and 31
- open valve 3¢ and let steam flush for aobout 3 minutes
- Open valve 2> and let steam flush for about 3 minutes.

3

- Close valves 32— 13- 34- 36- 37
- For passing steam in the stainless steel system
located in the other departments, close valve 34
and open valve 5-36 and 37, ther see under the
other parts ot the training programme
Cpen valves 30- 31— 31 and rinse the tanks thcroughly with raw

water. Close all valves

The Quality Control Department will have by then prepared a
concentrated solution of pheny 1 mercyryboratc. This concentrated
solution will be poured into either tank and diluted up to a

volume of 1000 liters with raw water.

The final dilution up to the volume of 1000 liters will give a

golution of 1/10,000 of phenylmercuryborate.

Make sure that half of this quantity is, as described under
part I of tue training programme tranaferr.d to the solution
prepar.tion department and nsed to fill ail the stainless steel

pipes up to the quality control department,
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- Then open valves 31 and 32 and let the
solution flow from one tank to the other until
the level stabilises.
- Switch the transtfer pump N on, open valve 34
and 35 and purge the alr in all the stainless
steel piping system from the solution preparation

and the gquulity control department,

- Close the valves in these dopartments once the

alr has bcern purged.

- Close valves 35- 3¢~ e 31,

- Switch the transfor pump off,

- Close the tanks with cover and 1lid.
- Switch the UV.lamps on

The installation will remain with disinfectant solution

until the production is started again.

When the production is to be started again, the disinfectant
solution will be drained by opevning all the valves and the
whole installation will be thoroughly cleaned and rinsed

with raw water.

N.3. None of the disinfectant is to remain in either

pipe or tank. The disinfectant is VERY TUXIC

It is recommended to use rubber gloves with long

sleeves for hardling the disinfectant.

The distilled water can then be stored into the tanks. The
tanks will always remain closed with the ultra violet lamps
switched on,

PISTILLATION

Unce distillation is started, the tanks will be filled one
by one., 1f tank L is to be filled at first, valve 28 will
be open but valve 29 will be closeds Once tank L is full,

valve 28 will be closed and valve 29 will be opened,

All other valves trom the tank onw.ords will be closed.
when tho distillation is over, valve 28 and ’? will remain

open
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If tank L was filled at first it will have to be used at first
in order to kecp the water stored for a minimum of time, the

same applies for tank i

The distillation can go on for one week without cleaning the
tanks, But this is of course possible only if the covers have
remained constantly closed on the tanks, the UV lamps on, and
the environment is clean,

Vil. MISCELLANEGUS

- In case of breakdown with any part of the water
treatment plant, the Production Manager, the
Assistant Production mMmanager, the quality control

department, the workshop are to be immediately

informed.
- Any breakdown in thes department is to be given
priority. Indeed, without distilled water no

production can go on.

- As the plant is working overnight, the above
mentioned people should be ready any time at
night to come to the plant in cas® of any problem
in order to get the production of distilled

water to go on.

- The night watchman is only to make sure that
everything works well. He is to be instructed
adequetely so that he can, in case of emergency,
inform the people concerned and so that these
people can reach the factory as quickly as

possible to solve the problems.

- The distilled water has to be processed and
sterilised within 24 hours from%f;me it has
) been distilled. 1f the water is stored for
' more than 14 hours it will have to be drained.
Indeed there will not be enough time left to
process and sterilise it. Before restarting
the water still during the week, the distilled

water in the tanks will have to be drained.
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- All operations described herein will have to be

carried out with great care and cleanliness.

- Repairs are to be carried out by the malntenance

staff only.

- i.ake sure that the recommendations made in February
1979 avout discipline in the factory are always

fully implemented.

- The staff should always remeber that manufacturing
Intravenous Fluids demands a lot of cleanliness,
alertness, and initiatives to constantly improve

the work

RDS/jSe.
14, 10. 79.
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