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TOC and Cheese ???

How the design and implementation of
the Theory Of Constraints managed to
transform a halloumi cheese plant into
the world’s biggest halloumi
manufacturing operation.

Theory Of ConStraintS thinking and Rodionos K.Rig.:,ngri?).:gtohg:::i::Ind.Area
. . . . . P.0.Box:51148, 3502 Limassol - CYPRUS
implementation in practise with real 435725 258417 € 4357 25 726260

sbonatsos@charalambideschristis.com
plants, machines, vats, numbers and

people.
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= What is halloumi

Theory of Constraints
Practitioners Alliance

O
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Sequence of Presentation

Why Change
What to Change
What to Change to
How to cause the change
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Halloumi Consumption - trend

Why Change

Kgs World Market
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The world market and Ch&Ch

Why Change
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Description of the process

What to Change

Coagulation Halloumi Halloumi Halloumi Brining Halloumi
(Curd) Boiling { Folding [gd Cooling [emd Process, fmd Packing
Machines

o ,_. ’
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Description of the process

What to Change

Coagulation Halloumi Halloumi Halloumi Brining Halloumi
(Curd) Boiling Folding |[agd Cooling |[eug Process, iug Packing
Machines

5 Categories of product — Many designs and logistics

Coagulation Halloumi Halloumi Halloumi Brining Halloumi packing
(Curd) => Boiling L Folding => Cooling L Process tad  Machines
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Description of the process

What to Change

Coagulation Halloumi Halloumi Halloumi Brining Halloumi

(Curd) Boiling Folding (agd Cooling |[eg Process iug Packing
Machines

We could produce 9 tons per day — with a lot of effort we could
produce up to 11 tons per day

Throughput thinking was absent.
e Capacity was driving behaviours.
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Function Block Diagrams

What to Change — Identify the Constraint

Coagulation Halloumi Halloumi Halloumi Brining Halloumi
Boiling { Folding [gd Cooling [emd Process, fmd Packing
Machines

Filling the | Insert rennet Start agitation
vat with 7 and wait for and brake the
milk the coagulation curd

Etc etc etc ....

Move Put the Wait for the IELGRALE
trolley to trolley into boiling trolley out
the vat position for process of the vat..
boiling

Etc etc etc etc ....
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What to Change — Identify the Constraint

Coagulation Halloumi Halloumi Halloumi Brining Halloumi
(Curd) Boiling Folding [agd Cooling |[eugd Process iug Packing
WEIES

1495 kgs/Hr 1240 kgs/Hr 1300 kgs/Hr 1400 kgs/Hr 1800 kgs/Hr

* In theory we could produce 12 tons in 10 hours. But this couldn’t be achieved because...
* Throughput thinking was absent.
* Exploiting the constraint was a challenge.... Because....
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Subordinate to the constraint

What to Change to — Exploit the Constraint

: : Assumption
Coagulation Halloumi : :
- Coagulation process has a higher flow rate
(Curd) Boiling .
than boiling.
Requirement #1 Prerequisite #1
Feed constantly th W ( Have inventory
1495 kgs/Hr 1240 kgs/Hr constraint J L before the boiling
Objective
Injection

Produce quality

cheese effectively Keep the boiling at a higher flow

rate than the coagulation process

Do not have
N[l El 1 (inventory before the
acceptable levels J L boiling
Requirement #2 Prerequisite #2
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Description of the process

What to Change to

Coagulation Halloumi Halloumi Halloumi Brining Halloumi
(Curd) Boiling Folding fed Cooling fagd Process iag Packing
Machines
1495 kgs/Hr 1240 kgs/Hr 1300 kgs/Hr 1400 kgs/Hr 1800 kgs/Hr

3000 kgs/Hr 3200 kgs/Hr 2700 kgs/Hr 2900 kgs/Hr 1800 kgs/Hr

Taken in consideration physical limitations
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MNavw o1o kaBe TTaAéTo

QavaypAQETal To Gvopa Tou TEAGTN
Kai Tou 0dnyou.

O epydeg TG AMOBIKNG TTaipvOUY
TOUG KWBIKOUG UTTPOTTA OTNY

papTa. :

' \

H popTwon Tou Siderar oV
ATk pagi pe To picing list.

: _ ; Ol pickers oNUEIDGVOLY VW OTO
O1 TpwiIvoi aToBKdpIol TTaipvoLY picking list amrokAGEIG aTi6 TV
IS QopTiIOEIS Wl' peTa picking Trapayyehia. To Picking list
lists. UTIOYpGQETal ATT6 TOUg pickers Kai
a6 Tov KarapeTpNTH Kat
Tapadideral oTo ypageio Mg
O1 TapayyeNieg pévouy anodrkn. Chleck Point H mrapayyeia eAéyxTal kai
| péoa o1o Yuyeio [ UTIOYPAGETAI ATI6 TOV KaTCHETPNTH
t 0 YmeBuvog & o i L2
Ta éviuTia @opTWONG pEVOUY OTY ! TE0BUVOG BikTUou Tallpvel Ta - -
MPOIGVIT TS ToU BIAXEIPIOTEG Kal Orav emoTpéye 0 Nty
GopTVEl TV TrapayyeAia Tou 1o

‘(\P‘“ALAMB'DQQ

CHRISTIS

O TG 0yl péoa ato HTT
TV QOPTWOT ToU.

heck Point

Practitioners Alliance

Emépevo Mpwi
|

0 0Bnyss preseller 1o peonpiépi
KQVEI EKPOPTLION KAVOVIKA
OTIBITTOTE éXel péoa OTO QUTOKIVTO

G eT6EVnC
! pépag - ora picking
lists a6 roug pickers Kar a6

rov karaperpnmj.  Chegk Point

amoBrkn wad pe Ta picking ist, Eroiacovral Ta mpwra 7
@pOVTiZEI va EToIaoTo0Y o <
Heanpép
X

payy ToU.

ATI T0 GOPTWON THOAOYOUVTAI Kal

g A O YreuBuvog Biktlou Taipvel Ta

TIPOIOVTA AT TOUG BIGXEIPIOTES Kal
@POVTIZEI Va ETOINACTOUV OF

‘Tapayyehieg

ex ol Twy
TWANT@V.

0 YmevBuvog SikTiou Bide TG
Trapayyehieg OTOUG AMTOBNKAPIOUS
VE TIG OpGBEG TOUG,

Ta picking lists didovral
0T0UG aTOYEU pATIVOGG
pickers (oTig 17.00).

EAéyxerai 1o picking list vs
Tapayyehia a6 Ty amodrikn.

0 YmevBuvog Siktiou Bide TG

Tapayyehieg GToUg aTIOBNKEPIOUS
e TIG opBEg Toug

O1 TapayyeNieg Bidovial aTov
UTTEOBUVO BIKTUOU BéXPI TG 8.00 TO
Trpwi yia TV ETOpEV pépa
TAnang.

Ta picking lists idovrar
GTOV UTIEGBUVO BiKTUOU

2 )
01 TiapayyeNeg idovial oTov
UTIEGBUVO BIKTGOU péxp! TG 10.00
f 10 oW,
O1 TapayyENEG TwV TEAGTAV *‘
avaypdgovral ot éviuma 01 mapayyeNeg Twv 0BnYoY
TrapayyeA@v, ox1 oTo 400 Kal Ao vy pdoovTa ot viuma
T0 EUTIOPIKG Kal GTIG TOV PUATKG. Ty ENY, b1 010 400.
¥ ¥
e w i
Or mapayyeNe Twv
KWy SiovTal
InAzpUDt G0 eTopIKS T,

O1 mapayyeNieg 3iSovrai oTov
UTTEUBUVO BIKTUOU PéXPI TG 16.00
T0 amoyEUa.

ATI6 T0 “TrapayyeAia” ol
mapayyehieg peragépovral oto
TeSio popTLON.

O1 mapayyeNieg didovial oy
amoBrikn péxpl g 10.00 10 TPWI.

O1 mapayyeAieg Twv TEAATGY
avaypagovral ot éviuma
mrapayyeAiby, 6x1 oTo 400.
7y

To ENTIOPIKG TG EI0GYEITIG
Trapayyehieg péoa aTo 400 010
Tedio “mapayyehia’.

O1 TapayyeNie avaypdgovia o
£vTuTIa TIapayyeNI@V, 6xi oTo 400.

O1 rapayyehieg KA didovTai

TAEQUVIKIG OTO ENTTOPIKG THG O1 mapayyeNieg Twv

idovTal kar’ uBEia oTNV GTIOBAKN.

O1 apayyeAieg Twv horeca

BiBOVTaI TAEQLVIKIG OTO ERTIOPIKG
THAWG Kal APYOTEPT 0TO QUATKA.

ATI6 TV KATGOTAON 0 GUVTOVIOTHS KATAYPAQE TIG EAAEIWEIS

Kal KPQT& TIPAKTIKG GTIOU Kall T KOIVWITOIET

Orav Ta buffers o1 online system yivovrai

KOKKIVGI TTE O GUVTOVIOTIG EVNPEPIVEI TOV

UTTEUBUVO BIGKEIPIONG AMTOBENATOS Katl TOV
NIEUBUVT TOU KEVTPOU Blavopfig.

\Fherk Point

BAéme 516 ikaoia KAeioiuaTog
amoBrkng.
pépa). Check [Point Check Point ez fig kG 15 pépeg
0 SUVIOVIOTHG KABNYEPIVE PEPILVET GOTE va WEPINVE WOTE va TiEpva OTo
/\ TPV 010 online system Ta amoBEpaTa Twy || online system Ta amoBEpATA TwY
Check Pajni short shelf lfe SKUs péxpi 1 9.00. g. ) long life SKUs.
. . Ev AEN 0UPQWVOUY Ta 2 VOUERa (KATARETPNON Kall AOYIOTIKS -
Edv oupguvoly 1a 2 voluepa (karapérpnon 5M0ITTo) 161E 0 amoBépatog Sev 1o ¥
P $°‘V(;""f]"rr‘c’)'é‘g"g"g°)rg°$£ “r;e“j“(zz&gi UTIOYPa@E Kal Padj HE TOV CUVIOVIOTH KAVOUV EAEYXO VI VX !
g( ?K‘jfm s A’&&fﬂm cumv‘gr, o BpeBei TuxOv AdBog. Otav BpeBei T0 AGBOG TOTE EKTUTTGIVETAI TO
HepaL of o v nyia V€0 AoYIOTIKG UTIGAOITIO KaI UTIOYPAETAl aTI ToV UTTEBUVO
APXEIOBEON = 1A UTIOVEVPAVEV AoyioTika Biaxeipiong amoBéuarog. Eav dev BpeBei n Slagopd T6Te
UTIGAOITTG BEVOUV OTO apXElO Vil 7 HEES. EVNUEPWVETAI 0 AIEUBUVTAG TOU KEVTPOU Blavopg (KEBE pépa)

Check Freshness

H katdoTaon ammodrkng agiodoyeirar oTo
TIpwIvé meeting. 9:15

S TIPOKABOPICHEVN (Pa BIEKTTAIPEWVETTI TO KAEITINO ATTOBrikNG
ka1 EKBIBETaI N KATAOTAON ATTOBAKNG ATTO TOV GUVTOVIOTH (KGBE

0 uTteGBUVOG Biaxeipiong aToBEpaTOg
BiBe1 GToV GUVTOVIOTH Ta amoBéuaTa
Kal Tig NEPOuNViEg AfEN Twv long life
SKUs.

0 UTEUBUVOG BiaxElpIoNG aTTOBENATOG
i1 0TOV OUVTOVIOTT| Ta aTToBEHaTA
Kal TI NpEPOpNVie AMENG Twv short
helf life SKUs.
shelf life SKUS. g,y

O KaTapETPNTES KaTavEpouY To Yaha avaAdyws
MG oo ST TG Ka TG TapayYEATCS.

O1 TIpWIVOI KaTaETPATES £XOUV TV TIapayyeAia
Kol T0 aTT6BEpa YGAUKTOS - ETOTPOGES 22?2

O UTTEGBUVOG BlaxeipIoN g ATIOBENATOG EAEYXEN 6TI
TO QUOIKG KATGETPN|EVO GTTGBENT TUQWVET e
70 AoyIoTIKO UTIOAOITIO (KABE pEPQ).  10):()

Check Point

Ta yéhara ou TrpoopiZovrai yia To BikTuo
AEHETOU - ONYEIGVOVTAI HE TORTIEAEG (116 TOV
amoyeupanvé uTeUBuvo BapBIac) Kai TV
€M6 eV Pépa SIaBEBaIVOVTaI ATIS ToUG

To TIHOAGYIO ETIOTPEGETaN THiOW
10 TG EI0aYWYGY Yia
KaTaXwENon agiov ka
K0OTOAGYNON AT Tov
ouviovioT.

0 ZUVIOVIOTrG PETE aTI6 UTIOBEIEN TOU
UTTEUBGVOU BIaXEIPIONG ATTOBENATOG TUTIGVE!
70 AOYIOTIKG UTIGAOITIO TOU GUYKEKPIREVOU

KWwBIKOG Kl T0U To Bivel (kaBe pépa)] (-0

Ee TEQITITWON TTOU XPEIAOTOY TTPOIOVTT O
UTTEGBUVOG BIKTUOU Kal O UTTEGBUVOG
QOPTWOEWY EVHEPWVOUY TOUG BIAXEIPIOTEG

TIPWIVOUS KATARETPNTES. . 3y amodéparog yia avamipwon. LY
0O ZuVToVIoTrS KaTaxwpel 0To 400 TNV
GUGWVNUEVN TIOo6TNTA TOU To THOAGYIo SibeTal oTov
GUYKEKPIPEVOU KwBIKOU IV iBia pEpa GUVTOVIOTY © OTIOIOG KATAXWPE
heck Point gy avéAoyn ameBAkn. TIG TTOCOTNTEG TNG TaPAAABH.
Ta TpoIGVTa amoBNKeUOVTal OE Ly 0 Bafits
hec

TIpoKaBopIopéveg BETEIC aTTé Tov UTIEGBUVD o _ i >
MeTé 0 TéNog TG TTapaBoang KGBE KwdIKoU o
BlaeipIong Kal OTNV CUVEXEIX QTG TOV
amny @ . umeGBuvog iaxeipong cnoezumog ouppuvei pe
aTToyEUNaTIVE UTTEUBUVO BAPBIGG.

avrimp mg Kal Kai ol O GUVIOVITTIG ETIOTPEQE! TO UTIOYEYPAEVD

B0 O€ £VTUTIO TNV TTOO6TNTA TTOU TIAPAAGPBEL. O BeATio (po) Triow GTo TIPATARIO Vi

UTTEGBUVOG BlaxeipIong aTTBEPATOG KPATd apxE0BEman,.
BITAGTUTIO TO OTTOIO TTaPadiSEl OTOV CUVTOVIOTH.

». ? 4+
[

O ouvrovio TG BiBEI TO XPEWOTIKG aTOV To goprio EepopTiveral kal
UTTEGBUVO BlaxEipIong O oToiog GveTal amé Tov
Kal KATapETPG TO TPOIGV. ETriong uToypage! 1o UTIEGBUVO BlaxEipIonG.

BeATio Kail To 8i5El oW 0TOV CUVTOVIOTH ¥

4

To goprio perpiéTa kar
EAEYXETAI £VavTl TV TTOoOTTWY
10U TioAoyiou. To ToASyio
oppayileral ka urroypaperar
am6 1ov UTEUBUVO BlaxelpIOTIG.

Ta mpoiévTa pETagépovra aTo
NDC (40,

O umelBuvog diaxeipiong

amodépatog a - -
. 0O uTreuBuVOG Blaxeipiong TIPGIOVTG aTT6 To acavogp péoa ©O umevBuvog Siaxeipiong
Ta Tpoiévia amoBnKevovTal amoBéyatoc mapaayBavel T 70 NDC (40). amoBépaTog TapaAapBavEr Ta 0 0Bnyog Tou trailer Bidei To
070 store 1 (50). 0 umedBuvog Biaxelpiong TPGiOVIa ams To GoavaEp HEGT TaAETa kol Ta TOTIOBETE OTIG XPEWOTIKS (aTT6 0 Trpartfipio) 1oV
. aTOBEHATOG e aUTOKIVITO van 70 NDC (40). - - - éveg BEoEIC pEoa ouviovioTh .
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0TOV 31GB OO Ta yIaoUPTIa TTOU LA ] v - T
¥

O xeipioiig forkift
TapaapBaver Ta TpoIGVTa.

TUPOKOHEIOU GTTOU Kal
TrapahapBAve! Ta TPoIGVTaL.

TIpETEl va TTapaBOE! GToV
UTIEOBUVO QOPTWONG.

To mparripio xpetvel 1o NDC pie Ta
TIPOIGVTA TIOU Tou OTEAVEL
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PR

Theoretical Development

An addition to the
Requirement analysis. .
Functional Requirements FUtU re Rea“ty Tree

Performance Requirements 277

Functional analysis.
Decomposition
Requirement allocation
Interfaces

Functional Architecture

Synthesis.
Functional to physical
Technology and process solution.
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Management of the process
(Drum Buffer Rope)

pRALAMB)
Cy c,umsns €s

Buffer 40 minutes (5 trolleys * 350kgs each) ‘“T:zi?"'w B Chanee to
Alarm: Below 3 trolleys. : 2 ;

AIarm Below90p m
No rope ﬁ
needed.

Coagulation Halloumi Halloumi ' ini Halloumi
(Curd) Boiling { Folding ' : Packing
A \WELITES

3000 kgs/Hr 3200 kgs/Hr 2700 kgs/Hr 2900 kgs/Hr 1800 kgs/Hr
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A Gantt Chart
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Apx1 £pyou
Napayyehia TTavEhwy Kal TTopTwY
4 [IRgipo
Napayyehia MNaykou

MpoékTaon maykou Tpiooag
Eykaraoraon ypappng atpod yia kaldva TAuGiiaToC poppuy
Eykardoraorn véou vretrolitou Mwpol - avthia kTA
4 Bpaoipo
Metakivnon 2 kalaviaw yia TTAUTIPO goppuv og TREIND

Mipiopa povdduy elgaywync Kol ammaywyhie Tou aipa.
Ayopd kol eykatdoTaon kadaviol g Tahdyko

4 AimAwpa
LTapartd n mapaywyn

Agaipeorn Tolywv péoa oo SimAwpa kol diadpdyou
MNapayyehia TopTac oTa nAskTpikd Traveha

Eykardoraon Toiyou pmpooTd ammd nAskTpikd TTaviha.
EykaraoTaon Toiyou kol TépTag Tpog Askdveg
Eykaraoraon weudordfavou

Eykardoraon cooling tunnel

Eykardoraon Air lock
TTALIHo TTaTWPATWY
IM&EIPo amoyETE0oEWY

Eykardoraon nhektpikay

Zuvtripnarn ugioTapevey cooling tunnels
Efedpeon Along yia Tpeig Askdveg og Gipog.

Eykaraoraon 3 vimrmipuy.
Eykardoraon pnxavrs Siahoyrc xahoupiod.

AvakaTopn cuoThpaTog aépa
4 Awpdnio Aekavwwv
Eykardoraon Toiyou yia Aekdveg

TImafipo amoyeTeloswy

HEEH BHEEEEEEEEEEEHEE0EE HEEH BEE2EH HE

EykaraoTaon sCaspiopol
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p - 17/12/2011 24 39 AR LAM
TOCPA 19/12/2011 24 43 ¥
e F ever C h d rt d d ta A 2 48
27/12/2011 24 57
e nn FHOW| 10 cause the change
» ole o Ll . - o
Project CCPM Start Time 29/10/2011 30/12/2011 27 57
Project Buffer starts on 18/02/2012
Due date - End of Project Buffer 31/03/2012 30/12/2011 )8 55
Now (Today) 10/02/2012
tasks CCPM Completed (days) 52
Now - CCPM Start time 104 31/12/2011 29 54
31/12/2011 30 52
Project CCPM Length 112 02/01/2012 30 55
% Time Project CCPM Consumed 93% 03/01/2012 46 25
%project complete 46% 06/01/2012 &9 L
%CCPM time consumed - %project time 10/01/2012 46 38
consumed 46% Task
.| Task Completed
% Project Buffer consumed 93| |Task Name Schedduled i in days
N ays
Project Duration 154 \\
Project Buffer Length (days) 42 . *\ N
Project 112 ™ 52
Project Buffer comsumed (days) 39| [Task Name Duration
CCPM remain (days) 8| |Building Works 77
Time to finish/submit (Days) 50| |utilities Installations 14
Time to finish/submit (Weeks) 7| [Set up Machinery 14
Project Buffer remain (days) 3 Piloting 7
Detailed Tasks 76 49
Building Works 21
2Tauatd n mapaywyn N
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How to cause the change
Scatter with Straight Lines

and Markers
Fever Chart - PROJECT Status

100

80

60

40

Buffer Consumed

20

20 40 60 80 100

-20 -
Project Completed

www.tocpractice.com 38th International Conference of the TOC Practitioners Alliance - Paris - TOCPA 19



N-AMBIDQ?

pR
S CHRISTIs

Effects of Seasonality

800,000
700,000
600,000
500,000

Kgs %400,000

Halloumi {Kgs)

300,000
200,000
100,000

0

600 tns of Cheese
—0

|
|
|
|
Production Volume

(

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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How to make the change stick

Issued - Week11 - COMMERCIAL Dec | Jan i Feb i Mar
Working Days ’ : —
Daily Production - Halloumi - Main (Commercial) Line

Daily Production
Total Halloumi Sourced (Tns)

459 | 459
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Strategy against seasonality

Increase Flow Strateg Inventory
Rate y

1| 1 >
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Shifting the Syste

o\\h“ALAMB’Ds&

CHRISTIS

S
5,000ton

m .
/Waluatlon

4,500,000.00
4,000,000.00
3,500,000.00
3,000,000.00
2,500,000-00
Kgs
2,000,000.
1,500,000.00
1,000,000.00
500,000.00

0.00

2017

ted in inventory

9-ChandCh

www.tocpractice.com

4,000tons ./
3,400 t \
—
) Invested in capacity/flow
~— /
2,318 tons
2009 2010 2011 2012 2013 2014 2015 2016
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Thank you for your patience !!!

Questions ?????
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