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Abstract: There exists contention on the prevalence of co-ordinations control frameworks. CONWIP and
Kanban frameworks are centered around and dissected in this proposition. CONWIP is a wellknown creation
control framework, and a few papers have demonstrated it has preferred execution over a Kanban framework.
Our examination demonstrates that the Kanban framework is more adaptable for the get together framework
under worry as for a given target than CONWIP framework. We look at single-item gathering frameworks with
boundless request toward the finish of the sequential construction system. Sometimes, if the quantity of kanbans
at each assembling/collecting station is ideally set, the Kanban framework beats CONWIP framework with a
lower normal WIP and a similar level of throughput. That is, the appropriation of kanbans can be a critical
plan parameter of the framework.
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I.  Introduction

This proposition makes some examination amongst Kanban and CONWIP framework, both of which
are utilized for creation control. Generation control is the capacity of administration which arranges, coordinates
and controls the material supply and handling exercises through the whole assembling cycle. It assumes a key
part in the achievement or disappointment of any organization. Viable control strategies are fundamental in any
assembling firm wanting to keep up fantastic administration with least stock at the very least cost. Generation
control frameworks that control material stream and stock are consequently important for adjusting such goals.
Frameworks utilized for generation control can be further classified as push, draw, or crossover relying upon the
kind of arranging system they use.

Push frameworks plan intermittent arrivals of crude materials into the generation line, while pull
frameworks approve parts to be prepared in light of the genuine request entry. A "push framework™ discharges
occupations to the main phase of creation and, thus, each stage pushes the work-in-process (WIP) to the
accompanying stage et cetera until the generation achieves the last stage. Then again, a "pull framework™ does
not plan the begin of the occupation, but rather approves creations.

In a "pull" controlled framework, the begin of work is activated by the fulfillment of a prior
employment. Control of WIP turns out to be substantially less demanding and henceforth can be altogether
diminished in a force framework (Monden, 1983). Push frameworks cluster and control discharge rate (and
subsequently throughput) and watch WIP every once in a while, while pull frameworks control WIP and watch
throughput. See Spearman et al. (1990), Spearman and Zazanis (1992), Hopp and Spearman (2001) for points of
interest of the draw frameworks over the push frameworks.

A force instrument can be executed from multiple points of view. The best known is a Kanban
approach (Monden 1983). In the Kanban control framework, creation approval cards, called Kanban, are utilized
to control and breaking point the arrivals of parts into every generation organize. The benefit of this system is
that the quantity of parts in each stage is constrained by the quantity of kanbans of that stage. Its detriment is
that the framework, particularly in the upstream stages, may not react rapidly enough to changes in the request.
In a Kanban framework, rather than straightforwardly controlling the throughput, kanbans (cards) are utilized to
approve creation or transportation of materials with the end goal that the parts are pulled and WIP is imagined
and controlled. The consistent number of cards utilized as a part of a Kanban framework, and the restricted
parcel sizes of the connected holders make a furthest breaking point on the WIP level and the completed great
stock (Akturk and Erhun, 1999).

Another draw control framework began from stock control strategy is Base Stock framework (Kimball
1988). The Base Stock framework was at first proposed for creation/stock frameworks with endless generation
limit and uses the possibility of a wellbeing stock for completed great stock and in addition security cushions
between stages for coordination. In the Base Stock control framework, each stage has an objective stock of
completed parts, called basestock. At the point when an interest for an end thing arrives, it is promptly
transmitted to each phase to approve the arrival of another part. Favorable position of this component over JIT is
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that it evades request data blockage by exchanging the request data quickly to all generation stages. The
drawback is that it gives no restriction on the quantity of parts in the framework.

CONWIP (CONstant Work In Process) control framework proposed by Spearman et al. (1990) utilizes
a solitary card sort to control the aggregate sum of WIP allowed in the whole line. It is a speculation of a
Kanban framework and can be seen as a solitary stage Kanban framework. A CONWIP framework carries on as
take after: when an occupation arrange lands to a CONWIP line, a card is connected to the employment, if cards
are accessible toward the start of the line. Something else, the employment must hold up in an excess. At the
point when an occupation is prepared at the last station, the card is evacuated and sent back to the start of the
line, where it may be joined to the following employment holding up in the build-up. No request can enter the
line without its relating card. The essential contrast amongst CONWIP and Kanban frameworks is that
CONWIP maneuvers a vocation into the start of the line and the employment runs with a kanban between
workstations, while Kanban pulls occupations between all stations (Hopp and Spearman, 2001).

Il. Literature Review

There are many reviews on control arrangements for assembling frameworks. Nonetheless, we will
consider just strategies that look at Kanban and CONWIP frameworks. In a review paper, Framinan et al. (2003)
talked about operations and uses of various CONWIP creation control frameworks. Point by point correlations
for a portion of the frameworks were likewise made in the paper. Spearman et al. (1990) suggested that the
CONWIP idea could be connected to a get together framework nourished by two creation lines. Hopp and Roof
(1998) concentrated such creation get together frameworks utilizing measurable throughput control (STC)
strategy.

Zhang and Chen (2001) built up a whole number nonlinear numerical programming model to decide an
ideal creation succession and part sizes in a CONWIP single generation line. Cao and Chen (2005) built up a
nonlinear blended whole number programming model for a CONWIP based creation framework where a get
together station is sustained by two parallel manufacture lines. Ideal part task, creation arrangement and parcel
sizes are all the while dictated by tackling the model.

Hopp and Spearman (1991), Duenyas and Hopp (1992, 1993), Duenyas (1994) and Hazra and
Seidmann (1996) tended to the use of CONWIP control to get together operations. The investigations utilized as
a part of each of these references depend on queueing system approximations in registering the throughput.
Hopp and Spearman (1991) approximated the throughput of a stream shop (succession of pair lines) under
CONWIP control. They accepted that preparing times are deterministic yet administration can be hindered by
machine disappointments that are exponentially disseminated in span. Duenyas and Hopp (1992, 1993)
approximated the throughput of a gathering framework, comprising of numerous station pair creation lines,
encouraging a get together operation under the CONWIP control. Duenyas (1994) summed up this guess to a
cyclic gathering framework with general handling time appropriations. His approach is like that of Duenyas and
Hopp (1992). Hazra and Seidmann (1996) considered shut tree organized get together frameworks with
exponential machine preparing times and built up a collection/disaggregation calculation to estimated the
framework throughput and mean line lengths at the workstations. A synopsis of uses of CONWIP is given in
Table 1.1.
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Reference System characteristics  Determined parameters Methodology
Hopp and Roof An assembly station fed Determing of the number  Stochastic
(1998) by two fabrication of cards. Throughput

lines

Control (STC)

Cao and Chen
(20035)

An assembly station fed
by two fabrication
lines

Determining optimal part
assignment,
production sequence,
lot sizes

Non-linear
programming

Zhang and Chen
(2001)

Single production lines

Determining optimal
production sequence,
lot sizes

Non-linear
programming

Hopp and
Spearman
(1991)

Conwip flow-shop
subject to failures

Determining system
throughput

Queuing network

Duenyas and Hopp
(1992, 1993)

An assembly operation
fed by multiple
stations

Determining system
throughput

Queuing network

Duenyas (1994)

Cyclic assembly system

Determining system

Queuing network

with general throughput
processing time

distributions

Hazra and Closed tree structured Determining system Queuing network
Seidmann assembly system throughput and mean (aggregation/dis-
(1996) queue length at the aggregation

stations algorithm)

Table 1.1: A summary of applications of CONWIP

There are additionally a few learns about contrasting of Kanban and CONWIP frameworks. A few
creators have appeared through both recreation and investigative models that CONWIP outflanks Kanban when
handling times are variable. In a stream line that creates a solitary part sort, Spearman and Zazanis (1992)
demonstrated that CONWIP produces a higher mean throughput than Kanban. In a similar situation, Muckstadt
and Tayur (1995a, b) demonstrated that CONWIP produces a less factor throughput and a lower maximal stock
than Kanban. Takahashi et al. (2005) connected Kanban, CONWIP and synchronized CONWIP to supply chains
to decide the unrivaled framework. Their considered supply chains contain get together stages with various lead
times. An outline of correlation amongst Kanban and CONWIP framework is given in Table 1.2.

Referane CONWIP CONWIP (SCM) Synhronized
(Single Line) CONWIP (SCM)
Takahashi (2005) . .
Spearman and Zazanis (1992) .
Gstettner Kuhn (1996) .
Muckstadt (1995a,b) .

Table 1.2: A summary of comparison between Kanban and CONWIP

Most looks into have brought up that CONWIP would bring about lower WIP levels than Kanban
framework with a similar throughput by and large (Spearman et al., 1990; Spearman and Zazanis, 1992; (see
Framinan et al. 2003)). Nonetheless, Gstettner and Kuhn (1996) landed at the inverse conclusion. As indicated
by their outcomes, Kanban accomplishes a given throughput level with less WIP than CONWIP. They
demonstrated that by picking fitting number of cards at each station, Kanban can beat CONWIP framework.
They considered a straight generation line with exponential administration time conveyances and boundless
request at the last cradle.
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I11. Conwip-Controlled Assembly System

CONWIP (CONstant Work In Process) control framework utilizes a solitary card sort to control the
aggregate sum of WIP allowed in the whole line. It is a speculation of a Kanban framework and can be seen as a
solitary stage Kanban framework. A CONWIP framework carries on as take after: when a vocation arrange
lands to a CONWIP line, a card is joined to the employment, if cards are accessible toward the start of the line.
Something else, the employment must hold up in an excess. At the point when an occupation is handled at the
last station, the card is evacuated and sent back to the start of the line, where it may be joined to the following
employment holding up in the overabundance. No request can enter the line without its comparing card. The
essential contrast amongst CONWIP and Kanban frameworks is that CONWIP maneuvers a vocation into the
start of the line and the occupation runs with a kanban between workstations, while Kanban pulls employments
between all stations (Hopp and Spearman, 2001).

CONWIP component keeps up a WIP level upper destined for the whole framework. At the point when
the preset WIP level is achieved, no new employments are approved for discharge to the framework before
some occupation clears out. A CONWIP line can be viewed as controlled by a solitary kanban cell including all
stations. CONWIP control is without a doubt considered as a solitary station control.

Figure 1 demonstrates the Activity Interaction Diagram of a solitary item CONWIP controlled get
together framework having a sequential construction system nourished by two manufacture lines. The
assembling/collecting forms at each stage are drawn as circles, the middle of the road and yield supports as
triangles, and crude material cushions are drawn as shaded triangles. Furthermore, strong lines speak to material
streams and the card development is appeared by the specked lines. Line C contains CONWIP cards/signals.
The CONWIP strategy works as takes after. At the point when a client request touches base at the framework
(Queue D), it asks for the arrival of a completed item from B2 to the client. As of now there are two potential
outcomes:

Card buffer

=g et

Figure 1 CONWIP control system.

- If a section is accessible in B2 , it is discharged instantly to the client and the CONWIP card is separated from
the part and exchanged to line C.

- Otherwise, the request is delay purchased and holds up in D until another part finishes from the upstream stage
arrives.

For different stations close to the last station, they will work in an indistinguishable route from push framework,
i.e. parts move downstream with no blocking.

The CONWIP control is an exceptionally straightforward control instrument that depends just on one parameter
for the whole framework, the measure of CONWIP, C. It impacts both the exchange of completed parts
downstream and the exchange of requests upstream through the framework. There is no request exchange
between each work station with the exception of the last and the principal work station.

The creation limit or the most extreme generation rate of the framework is influenced just by the measure of
CONWIP card, C. The aggregate sum of parts in the framework is bound by C and can be communicated as take
after.

QO)+XQP)+XQ@B)=C. 1=1.2,.... N
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V. Conclusion

In this theory the exhibitions of Kanban, CONWIP, and MRP were assessed for a ten indistinguishable
machine pair line as for parameters including group estimate, setup time, and machine disappointment. The
usage (throughput) was kept steady for all control frameworks. The parameters were acquainted with the models
each one in turn, consequently expanding the authenticity and the inconstancy of the assembling line.
Subsequently, the exhibitions of the three control instruments were investigated on three levels of many-sided
quality. At first, just the impact of group size on the exhibitions of the control frameworks was researched. At
that point, the setup time was contemplated notwithstanding the cluster estimate. Last, the machine
disappointment was acquainted with the models to increase the authenticity of the models bringing about a
higher down to earth pertinence. On each level, the exhibitions were assessed for consistent state, accepting the
assembling line would run uncertainly. What's more, the reaction of the execution to machine disappointment
was watched powerfully while keeping cluster size and setup time consistent.
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