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ABSTRACT

Production planning and control is an absolute must for companies that produce goods or services. This is
considered very important because it is the core of the entire production process. Every company may not
carry out a production activity if it does not conduct production planning and control activities. Production
plan at PT. Krakatau Wajatama on capacity planning and production of profile steel products requires a
production plan based on demand that might come so that it needs an appropriate plan so that there is no
overproduction. Therefore, integration between production plans and capacity plans needs to be done in
order to obtain a realistic production plan. The method used is forecasting, capacity planning using RCCP
can be done with the conversion process of the Production Plan or MPS based on order requests in bales in
the period January 2019 to December 2019 into the time requirement of the production machine. Estimated
results of 2019 demand for profile steel production are IWF-Flange, U-Chanal, L-Angels. In January 2019
it was 250836,713 minutes, February 2019 was 225731.5425 minutes, March 2019, and for IWF-Flange,
U-Chanal, L-Angels products. In January 2019 it was 298080 minutes, February 2019 was 259200 minutes,
March 2019 was 298080 minutes. company capacity planning needs on profile steel products namely IWF-
Flange, U-Chanal, L-Angels using machine capacity that is used multiplied by hours per shift at times of
shifts per day multiplied by workdays per period by converting production plans or MPS into capacity by
using the RCCP concept with the Capacity Planning Using Overall Factors (CPOF) method.

Keywords: Bill Of Labor Aproach (BOLA), Capacity Forecasting Rough Cut Capacity Planning

1. INTRODUCTION

Planning and control of production is a thing absolutely that should be done by companies that
produce goods or services. This is considered very important because it is the core of the entire
production process. Each company is not probably going to do an activity of production, if not perform
the activities of planning and control of production, because it affects directly to the amount of product
that will be made, the number of sources of power ( force labor , machinery and facilities etc.) that will
be used , as well as the level of achievement of the results of production on every period according to
order.

Planning Capacity is the process to determine the capacity of production that takes an
organization to meet the demand that keeps changing. The term "capacity" is the amount of maximum
work of the organization are able to menyelesaikanny a in a time that is specified. Harianto, E. (2009) The
difference between the capacity of the organization and request the customer will result in inefficiency,
either in the form of resources are unemployed or customers are not satisfied. The goal of capacity
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planning is to minimize this difference. Demand varies based on changes in the output of production, for
example the increase or decrease in the number of products that exist, or producing the product new.
Harianto, E. (2009).

If firms are not able to resolve the capacity of its production to the level of demand for the
company will lose the chance of customers and the opportunity to earn profits more. By because the
planning capacity that do it systematically is the thing most important to the company.

PT Krakatau Wajatama is a company that is engaged in the field of Steel produces steel profile
and steel reinforcement. The entire production process uses a machine. Although the machine is very
instrumental, human remains extremely necessary for the sake of the smooth production. The capacity of
the engine is very influential in doing the planning capacity of company’s production. One of the products
that | research is the Profile Steel product with Billet and Bloom raw materials obtained from Krakatau
Steel, Russia, Korea, India, Turkey, Brazil, Malaysia, Japan and others. Planning the capacity of
production of steel profiles that must be considered in order to request the customer or market can be met
and not exceeded of production are provided by the company.

Planning capacity by using RCCP can be done with the process of conversion of Plan Production
or MPS based order request in bales in the period January 2019 to December 2019 to the needs of the
capacity of a machine production.With RCCP illustrates the capacity demand compared to the capacity of
the company as the view of the needs of capacity in future time based on planned and issued orders over a
certain period of time.

Based on the description, this research will be conducted to research to know how the needs of
the capacity of production at the company by using Rough Cut Capacity Planning (RCCP) with methods
BALL (Bill Of Labor Oproach).

2. RESEARCH METHOD
The method of research on the planning capacity of production of which is the Capacity Planning
Factors coveralls using (CPOF), Bill of Labor Approach (BALL), and Resources profile approach (RPA).

2.1 Production Capacity

The capacity of production is the number of maximum output that can be produced in a unit of
time specified, which is determined by the capacity of the resource that is owned, such as the capacity of
the machine , the capacity of power work, the capacity of materials raw and capacity of capital ( Yamit,
2003). There are several types of capacity planning:

(1) Short- term capacity planning, and

(2) Long - term capacity planning.

Planning capacity -term short is used to handle it automatically the things that are sudden, for the
fulfillment of the needs that are suddenly that must be met in time short.
According to (Krajewzki & Ritzman, 1989) in (Yamit, 2003), there are several ways to increase short-
term capacity:
(1) Increasing the amount of resources,
(2) Improve resource use,
(3) Modifying the product,
(4) Improve demand, and
(5) Does not fulfill demand.

While planning capacity period length is a strategy operation for the face of all the possibilities
that occur, where the possibilities are already estimated earlier.
Some definitions of capacity in general is as follows:
Design capacity is the level of output per unit time the factory is designed Rated capacity is the level of
output per unit of time which indicates that the FASI litas is theoretical has the ability to produce.
Standard capacity is the level of output per unit of time which is defined as the "target" operation for the
management, supervision and the operator machine.
Actual / operating capacity is the level of output on average per unit of time during the periods of time
that has passed.
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Peak capacity is the amount of output per unit of time that can be achieved through maximizing the
output, and may be done by working overtime, add personnel work, remove the delays, reducing the
hours of rest, etc.
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Figure 1. Capacity Planning (Fogarty,dkk,1991)

Factory Capacity is the number of products that can be made in a certain time period. The term
capacity can be viewed from four perspectives:

(1) The capacity of the design is the output maximum in conditions ideal (not there is a conflict of
scheduling, is not there a product defect / damaged, maintenance only the routine, and so forth).

(2) Effective capacity shows the maximum output at the maximum output level of a certain
operation. Generally the effective capacity is lower than the design capacity.

(3) The capacity of the actual show output tangible that can be generated by the facility. The actual
capacity must be worked out the same as the effective capacity.

(4) In capacity planning there are 3 strategies:

1. Capacity lead strategy is capacity is ahead of emand. The strategy is suitable for the market in

the present.

2. Capacity lag strategy is capacity is under demand. This strategy has the opportunity to

experience losses.

3. Average lead strategy capacity is aligned with demand where capacity that there are numbers

that are available only as much demand.

2.2 Rought Cut Capacity Planning (RCCP)
This method changes the long - term production plan to the capacity requirements that will be compared
to the available capacity. RCCP is a tool for verifying MPS. (Fogarty, et al, 1991)
Obstacles in implementing capacity management:

1. Need a lot of data

2. The process is iterative so it requires a lot of time

3. MPS is not stable
RCCP calculations used three methods (Fogarty, et al , 1991):
1. Capacity Planning using Overall Factors (CPOF)

The method that uses historical data and to determine the percentage of hours of production in
total at the station work. This percentage is used to estimate work capacity at each work station for each
time the master production schedule.

Capacity Planning Using Overall Factors (CPOF) requires three data inputs. The data is as follows:
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a. MPS, MPS Data were prepared accounted for RCCP is in the form of units of time that can be
done by multiplying the number of units that had been planned in the MPS at the time produce one
unit of product.

b. Data that states the total time to produce one type of product. Data is obtained by summing all the
time that is required from each station work that is required to produce one unit of product from
each - each type.

c. The last data is the historical comparison data between work stations. This data will be used to
calculate work capacity at each work station in each MPS period. .

2. Bill of Labor Approach (BOLA)

Methods that use the approach of the list of personnel work using the details of the data on the
time standard for each product on station working.
3. Resources profile approach (RPA)

The approach method is there a difference with both methods at the top of which is located on the
allocation of hours of production weekly on the station work individually. Load profile as a display of
future capacity requirements based on planned and issued orders over a certain period of time . The
calculation of critical resources is the use of machine hours to make a time capacity requirements report
from the production process based on RCCP analysis for the feasibility of the master production schedule.
The five steps of RCCP include:

1. Obtain information about the production plan from MPS

2. Obtain information about product structure and lead time .

3. Determine the Bill of Resources

4. Calculate the requirements source power specific and make reports RCCP

5. Furthermore, the results of the RCCP are displayed in a diagram known as a Load Profile to illustrate
the required capacity versus the available capacity. Load Profile is defined as a display of future
capacity requirements based on planned and issued orders over a certain period of time.

Capacity Load Profile

= 70 -G48 Fd-A
= el 5525 B Kapasitas
= = yang
o X dibutuhkan
= —f | apasitas
o 2 tersedia
ALt
‘m
[y
)
a3
= : : :

20 2 22 23

Periode Waktu {mingguan)

Figure 2. Example Load profile

Validation of the RCCP said to be feasible if the capacity that is needed everything can be met by the
capacity available. Sugiyono, A.Rough-Cut Capacity Planning.

3.3 BOLA (Bill Of Labor Aproach)

BOLA (Bill of Labor Aproach) in principle is the multiplication of the processing time matrix with the
MPS matrix (production plan). The results of the multiplicative is the total time it takes, because the
mechanism that uses multiplication matrix, then BALL tend suitable for the calculation of capacity to the
plant with a number of items of products is more than one kind.

Steps of RCCP with BALLS:
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Calculate the machine time allocation for a product (or component) on each machine, then calculate
the total time.

Calculate the proportion of processing time for each machine.

Determine the value of the time that is required to work on the product/components in accordance with
the number of planned production (MPS).

Determine the time value on each machine based on the proportion of processing time.

Calculate the possible available time capacity for each machine (consider, maintenance, holidays, etc.)
Make a graph, then check whether all periods (months) time values (point 4) are all below available
capacity (point 5), if yes, then MPS is valid, if not MPS needs to be revised.

RCCP

Figure 3. lllustration of matrix multiplication

RESULTS AND DISCUSSION

The process of production which is used by PT Krakatau Wajatama in producing steel profiles using the
machine automatically. Starting from material crude which called billets/ blooms (slab steel), which is an
ingredient of raw import.

The process of production of steel profile consists of stages as follows:

a)
b)

Billet or Blooms are as material raw early transported from the warehouse of materials by using the
instrument of conveyance (Transfer Car) which is called Crane.

Then the billets or blooms are inserted into the furnace, here the billets or blooms are heated to a
temperature of 1200 °C with heating duration depending on the size of the billets or blooms
processed. Furnace using the residue as a material fuel.

After heated and then inserted into the process Rolling Miil, which is divided into five booths
include:

Stand 1 (Rowging), with a rough forming Rolling Mill process.

Stand 2 (Freparing), this process is the preparation for forming rolling miil on stand 3.

Stand 3 (Universal), at the stand is the billets or blooms formed in accordance with the needs.

Stand 4 (Edging). the process of forming high foot billets or blooms.

Stand 5 (Finishing), the rolling process miil the latter.

After passing through the processes that exist in each stand, then entered into the table cooling
(Cooling Bed), which was previously the tip of the steel profile is flattened by means of cutting the
so-called Hot Saw.

Once on the table cooling the steel then straightened in Straightening Machine.

Steel cut according to size, after the steel is checked and then do the packing and fastened.

Then the steel is labeled and stored in a warehouse.

3.1 Preparation of the Master Production Schedule (MPS)

Estimated demand which was obtained was in the form of groups of products (product group) that

needs to be done decomposition demand product group into demand for individual products. In Table 3 .1
shows a data unit of MPS in the month of January 2018 until the Dese mber 2018 which will be used to

211

@IJIEMAR 2020 http://www.jiemar.org



http://www.jiemar.org/
http://www.jiemar.org/

JOURNAL INDUSTRIAL ENGINEERING & MANAGEMENT RESEARCH ( JIEMAR)
Vol. 1 No.2: SEPTEMBER 2020 ISSN ONLINE : 2722 - 8878
http://www.jiemar.org DOI : https://doi.org/10.7777/jiemar.v1i2 lrrare 7T

calculate the capacity demands on product Steel profile that is in the form of Wide flange, U- Chanal, and
L-Angel is as follows:
Table 1. Data on the MPS unit in January 2018 till December 2018

Demand (ton)

No Month Wide Flange U-Chanal L-Angel
1 January 39,527 39,908 39,975
2 February 36,771 35,071 35,617
3 March 38,011 40,040 39,205
4 April 41,922 38,950 39,447
5 May 39,367 41,021 38,685
6 June 41,500 39,300 39,500
7 July 39,000 39,500 38,500
8 August 40,000 39,800 38,950
9 September 39,500 39,700 39,500
10  October 38,500 41,300 39,500
11 November 39,000 38,900 38,700
12 December 40,500 41,000 40,200
Total 473,598 474,490 467,779
1
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Figure 4. Process flow profiles of steel products
The following is the data of the work process for each work center in the process of making Steel Profile
products in the form of Wide flange, U- Chanal, and L-Angel:
3.3 Rough Cut Capacity Planning (RCCP)
Needs capacity (Capacity Requirement / CR) in each month is calculated by a formula as follows:
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CR=QA.cA+ QB.CB ....cceeu.ee. (1) with the information:
CR = Capacity requirements (hours)
QA = Product A (unit) production plan
CA = capacity requirements per product unit A (hours / units)
QB = Product B production plan (unit)
CB = Needs its capacity s per unit of product B (h / unit).
Standard capacity requirements per product unit in each work center are calculated based on setup time
and operating time. To calculate the standard needs of capacity per unit on each work center used formula
as follows:
C=S+0 i 2
with the information:
¢ = Capacity requirements per unit (hour / unit)

s = Average setup time (hours / unit)
0 = Operating time per unit (hour / unit
Standard capacity requirements per unit at each work center can be seen in Table 3.

Table 2. Data time workmanship for Products Steel Profile

Talk Time (menit/ton/work center)

Work Center Wide Flange ~ U-Chanal  L-Angel
Reheating Furnace 0.4711 0.4712 04711
Roughing Mill 0.0894 0.0895  0.0895
Two High Mill 0.0612 0.0613 0.0613
Universal Mill 0.0772 0.0773  0.0772
Finishing Mill 0.0983 0.0984  0.0983
Cooling Bed 0.8611 0.8611 0.8611
Roller Staightener 0.0533 0.0533  0.0533
Cutting and Inspection Bed 0.3242 0.3242  0.3242
Packaging 0.0646 0.0646  0.0646
Total 2.1004 2.1009  2.1006

Here is the data capacity of the engine in the process of product Steel profile which form Wide
flange, U- Chanal, and L-Angel by work center, machine and the number of machines that are used.

Table 3. Engine capacity data for Steel Product Profiles

Number of
Work Center Machine Machine
Reheating
Furnace Furnace 1
Roughing
Roughing Mill Mill

Two High Mill Two High
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Universal
Universal Mill Mill 1
Finishing
Finishing Mill Mill 1
Cooling Bed Cooling Bed 1
Roller Roller
Staightener Staightening 1
Cutting and
Inspection Bed Cutting 1
Packaging Packaging 1
Total 9

In processing the data to obtain the value of capacity demand by using the concept RCCP by using
methods Bill Of Labor aproach (BALL). In Table 3.4 explains the calculation of ka pasitas demand for
the product Steel Profile Be appearance Wide flange, U- Chanal, and L-Angel by time (download it) per
period of months.

Table 4. Demand capacity data for Steel Product Profiles ( minutes )

Marhne J ey Febamary Mlach Aprl Wiy Jume July Aungust  Sepbember Ocicher | Nowvember Diecember
Fereasy  MANEQAIS SQEQT.AA]  GRITENDER JGSBATIR DROGGNI  NMEATIDS | JNIIMGN  JMMVI0S | BMDRSD MODERS | SopaLll | SnaaewT
Roughey

MY IS0 BSIRR0H  L0APQEI0R 0TS 35E3  LOSSR0ET  Q0TALT 104676 IDAMNZY  OEIRT | I6I33 0 1d3LE 0 04351
T Mgkt

MY TIIREREE  GASRE  TIRAMRLT  TATLENDS  TAIIRD TaMda TI68 RIAES | THI6 TIwaa | T3 118
Unboprsa)

LT ALY EMRA1Y S0SE1ETY  GDEREME  MSAINTT M10d  BOANS 744 PIETE1 A48 | ROMAl RN
Finching

1) 117419000 DOSSETME  11SR00GEY ) 11ERIOSN) LITORSTE 1M8MAA} | 10S0S0F  DLETLOOS | 10ADRIE ) IDTRLAD | 1046547 | 1180

Coolmg Bed  W0NM23051 925320449  100PGR.141 10GS0SMRL  LOISEETE 10GID0IF  1007A8T  JONISEES 10I21ZST 1027203 10080426 LMIPLES
Kolier

Sophuey  S3L553  STITS6T  EMROAIE MIIDONDT  GMES509 MMI1SP 61 G ARETL SISEGD | GMATR  GdBGI
Cumwg 9710712 4E3B2073  GR0LA03D IM0TAINE IBE03A6T BHOOL2S | ITVELA BARETS  SBMENSL  RETIO6  STEOLTY | 3ealANa
Fxbapsy  TUISSS  SMIENS | TILTIE TTRENM TSI TTILSE | THIED  TENLM TR AT THIINE | TRALE
LT SR LA R T L 4 S Y84 R o R T 3 N R o R E LR £ R L
gty

Teesd

~ Capacity available (CA) in each month is calculated based on the percentage of operator work , hours

of work per week , number of weeks , efficiency and utilization factors . The capacity available is

calculated by a formula as as follows:

CA=p.h.W.€. U.ootrieiirirnen 3
with information:
CA = Capacity available (hours)
P = Percentage of work (%)
H = Working hours per week (hours/week)
W = Number of weeks (weeks)
E = Efficiency
U = Utilization

Example calculation in January 2018:
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Furnace Machine = demand (ton) x processing time ( minutes / ton / workcenter )
= (139527x0.4711) + ( 39908x0.4712) + (39975x 0.4711)
=56258.0418

Roughing Mill = demand (tonnes) x time proses ( min / ton / workcenter )
= (139527x0.0894) + ( 39908x0.0895) + (39975x0.0895)
=10683.2423

Two Hogh Mill = demand (ton) x processing time ( minutes / ton / workcenter )
= (139527x0.0.0612) + ( 39908x0.0613) + (39975x0.0613)
= 7315.8803

Universal Mill = demand (ton) x processing time ( minutes / ton / workcenter )
= (139527x0.0772) + ( 39908x0.0773) + (39975x0.0772)
=0222.4428

Finishing Mill = demand (ton) x processing time ( minutes / ton / workcenter )
= (139527x0.0983) + ( 39908x0.0984) + (39975x0.0983)
=11741.9938

Cooling Bed = demand (ton) x processing time ( minutes / ton / workcenter )
= (139527x0.8611) + (39908x0.8611) + (39975x0.8611)
=102823,951

demand (ton) x processing time ( minutes / ton / workcenter )

(139527x0.0533) + (39908x0.0533) + (39975x0.0533)

6364,553

Cutting = demand (ton) x processing time (minutes / ton / workcenter )
= (139527x0.3242) + (39908x0.3242) + (39975x0.3242)
=38712,722

Packaging = demand (ton) x processing time (minutes / ton / workcenter ) =
(39527x0.0646) + (39908x0.0646) + (39975x0.0646)
=7713,886

Total demand capacity = Work Work Center capacity

Straightening Roller

= (56258.0418+10683.2423+ 7315.8803 + 92224428 + 117419983 +

102823.951 + 6364.553 + 38712.722 + 7713.886)
= 250836,713 Minutes

On the table at the bottom is pointing right capacity perusa pany based on the number of

machines (work center) and the capacity of time ( minutes ) per period of months.

Table 5. Plans capacity of the company (minutes)

Total Machme | Shift Per Mmutz | Work DayPer | Company’s

Month (Work Center) Day Per Bhift | honth Caparity
Jannary 9 3 430 23 2108080
Febrary 9 3 430 20 239200
March 9 3 430 23 108080
April 9 3 430 22 285120
hday 9 3 480 23 298080
June e 3 480 22 285120
July 9 3 430 23 298080
Angnst o 3 430 23 208080
September 9 3 480 22 285120
October 9 3 480 23 208080
November 9 3 430 22 285120
December 9 3 430 23 108080
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Example calculation of the month January 2019
Capacity Company = The number of machines (work center) x shifts per day x minute pe r shift x days of
work per month =9 x 3 x 480 x 23 =298 080 min
The following is the plan for capacity requirements for Profile products in the form of Wide
flange, U-Chanal, and L-Angel.
Table 6. Plan Profile Steel capacity requirements

Company Demand Capacity
hionth Capadty (minute) {nirate)
Jamaary 298080 250836.713
February 259200 225731542
March 298080 227455087

April 285120 252745392
May 298080 25012918
June 285120 25270567
Tuly 298080 245774.235
August 298080 24945019
September 285120 24934523
October 298080 230606.27
November 285120 244933 83
Deacember 298080 25364722

Comparison chart between the needs of capacity demand with the needs of the capacity of the company

Rencana Kebutuhan Kapasitas Baja Profil
350000

250000
150000
SDDDD T WKapasitas Permintaan

W Kapasitas Perusahaan

Kapasitas

Januari
Februari
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September
Oktober
Movember
Desember

Bulan

Figure 5. Comparison graph between the needs of capacity demand with the needs of the capacity
of the company
Results
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1. Demand capacity for profile steel yarn products

Based on data demand capacity in each month that is used for the profile steel production process,
namely IWF-Flange, U- Chanal, L- Angels. In the month of January 2019 amounted to 250836.713
minutes, the month of February 2019 amounted to 225731.5425 minutes, the month of March 2019
amounted to 227445.987 minutes, the month of April 2019 amounted to 252745.392 minutes, the month
of May 2019 amounted to 250129.18 minutes, the month of June 2019 amounted to 252705.67 minutes,
the month of July 2019 amounted to 245774.25 minutes, in August 2019 amounting to 249450.19
minutes, the month of September 2019 amounted to 249345.23 minutes, the month of October 2019
amounting to 250606.27 minutes, the month of November 2019 amounted to 244933.83 minutes, the
month of December 2019 amounted to 255647.22. The value of the demand capacity in each month is
different depending on the order demand per month period that is different.
2. Company capacity for profile steel yarn products

Based on the data capacity of the company in each month that is used to process the production of
steel profile that is the IWF-Flange, U-Chanal, L-Angels. In the month of January 2019 amounted to 298
080 minutes, the month of February 2019 amounted to 259 200 minutes, the month of March 2019
amounted to 298 080 minutes, the month of April 2019 amounted to 285 120 minutes , the month of
May 2019 amounted to 298 080 minutes, the month of June 2019 amounted to 298 080 minutes, the
month of July 2019 amounted to 285 120 minutes, in August 2019 amounted to 298 080 minutes , the
month of September 2019 285 120 minutes, the month of October 2019 amounted to 298 080 minutes, the
month of November 2019 amounted to 285 120 minutes , the month of December 2019 amounted to 298
080 min. The value of a company's capacity varies each month depending on the number of working days
per month period.
3. Verify Capacity Demand with Capacity Company

On verification unit capacity provides information capacity demand and the capacity of the
company within a minute per period of months, where the value of the capacity of the company is large
compared with the capacity demand. So order requests can be fulfilled by the company and plan capacity
demand that could in the received and processed on the floor production.

4. CONCLUSION

Determining the planning needs of the capacity of the company on product steel profile that is the
IWF-Flange, U- Chanal , L-Angels by using the capacity of the machine that is used multiplied by the
hours per shift at the time shifts per day multiplied by days of work per period by converting a planned
production or MPS to the capacity to use the concept RCCP with methods capacity Planning Factors
using Overall (CPOF) and then analyzing the capacity of the company meet the needs of capacity demand
by calculating individual needs and can be concluded ability of companies to meet the needs of demand
and can be processed on the floor production.
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