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Modeling of a Small Group Scale TMR Plant for Beef Cattle and Dairy Farm in Korea (II)
— Performance Test and Cost Analysis of the Model Plant —

Y. S. Ha D. H Hong K, K, Park

A Model of small scale total mixed rations (TMR) plant which can be utilized round bales was developed, tested and
analyzed in this study. This study consist of two parts. One is development of a small scale TMR plant model which was
already reported at the previous paper. This is the second part of the study. For the study, a series of tests of the model
plant were performed and its costs was analyzed. Also, the break-even point of the model plant by comparing with market
price of commercial TMR feed was determined.

As the results of mixing test, the average coefficient of variation (CV) value for mixing of the feed was 13.0% at the
gate of the mixer. The production cost was estimated as 8,298 won/head for dairy cattle farm and 2,495 won/head for beef
cattle farm, when producing 8 batch a day. Also, it is recommended to utilize the model plant when farm size is over 79
heads for dairy cattle farm and 113 heads for beef cattle farm.

As an overall conclusion, the model plant designed for farm size TMR feed mill will be very useful model for both beef
cattle and dairy farms in Korea. Also it is expected that the capital investment for the model plant can be recovered with
8 months compare with purchasing commercial TMR feed if the model plant feeds 1,000 beef cattle approximately.

Keywords : TMR plant, Round bale, Mixing test, Break-even point, Cost analysis
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Table 1 Ingredient formulation for mixing test
Ingredient Weight (kg) | Moisture content (%,w.b.)
Silage barley 500 60.2
Rice straw 150 144
Mushroom medium 340 59.6
Soy sauce cake 330 23.7
Rice cakes by-product 400 28.1
Malt meal 220 55.1
Cotton seed 40 -
Probiotics 20 -
Total 2,000 434
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Fig. 1 A photo of TMR feed in the experiment.
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Where, CV :

n : Number of times

Coefficent of variation (%)

m : Average of each measuring data (g)
2x : Sum of each measuring data (g)
>x? : Sum of squared value of each measuring
data (g)
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Where, T : Production rate (kg/h)
t : Operating time (min)
m : Amount of production in a given operation
time (kg)
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Table 2 Rated electric power and operating time of machinery

Machinery Required (el:(l;i)tﬁc power OI(J::iant/iEi Ct}ilr)ne
Mixer 37 25
Dust collection Fan 0.4 10
Conveyor 1, 2 5 15
Surge bin 22 20
Compressor 2.2 5
Al 66.6
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Table 3 Specification and machine cost

Power requirement (kW)| Cost (1,000 won)
Items Model Traditional | Model | Traditional

plant system plant system

Cutter - 22 15,000 1,100
Cyclone 0.4 - 3,000 -

Mixer 37 - 25,000 25,000
Conveyor 1, 2 2.2x2 - 10,000 -
Surge bin 11x2 - 19,000 -
Packer - - 5,000 -

Total 63.9 22 77,000 26,100

3E 49} o] 5Ell ZUES V|AAH] FAR|E2 ©F 77,000
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93



U U U TNG 2 TMR ZBE 2Y U - 2D H5AY % FAYRY -

Bl 7E]al nbgn] 58 xoet e EAES] FA] 8
T 199241 0% vebgon, w89 27 TMR B
o8t FAH|E-2 26,491 Y27 EIT

Table 4 Capital investment (Unit: 1,000 won)

Items Model plant Traditional system
Land purchase 26,444 -
Construction cost 60,060 -
Machine purchase 77,000 26,100
Electricity purchase 8,737 391
Utility 2,000 -
Carriage equipment 25,000 -
Total 199,241 26,491
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Where; VC : Variable cost (won/year)
: Machinery utilization time per year (h/year)
: Fuel used cost per hour (won/h)

: Wages per hour (won/h)
: Electricity used cost per hour (won/h)
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Table 5 Purchasing price of tractor and coefficients fixed costs

Price Coefficients fixed costs
(1,000 won)| Depreciation | Repair | Interest | Warehouse | Total
28,790 0.119 0.063 0.040 0.010 0.232
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Table 6 CV for mixing of TMR feed by process rate and sampling
location

Process rate 10% 50% 90% Average
Location (%) (%) (%) (%)
Outlet of mixer 14.4 13.0 11.7 13.0
Outlet of packer 15.7 14.0 12.9 14.2
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Fig. 2 Fiber length of roughage in cutting.

Table 7 Fiber length distribution of roughage after cutting and mixing

Fiber length class After cutting After mixing
(cm) (weight %) (weight %)
Below 5 - 40
5~10 14 60
10~15 66 -
Above 15 20 -
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Table 8 Result of effective work capacity and working efficiency

Items 1 batch | 4 batch | 8 batch
Effective production capacity (kg/h)| 3,155 4,170 4,406
Working efficiency (%) 65.7 86.9 91.8
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Table 9 Annual operation cost of the model plant (Unit: 1,000 won)

Items 1 batch | 4 batch | 8 batch
Depreciation 13,800 13,800 13,800

Interest 7,970 7,970 7,970

Repair 8,229 8,229 8,229

Fixed Elicct;:tr::t;ver 860 860 860
cost Insurance 173 173 173
Warehouse 0 0 0

Etc. 6,000 6,000 6,000

Sub total 37,032 | 37,032 37,032

Labor 3,361 8,403 15,125

Fuel 770 3,078 6,157

Lubrication 115 461 924

Variable Tractor use 979 2,466 3,303
- Eleczgeg’wer 123 493 985
Etc. 777 3,107 6,214

Sub total 6,125 18,008 32,707

Total 43,157 | 55,040 69,739

P ro(‘ii‘g;‘izn;‘m 59,119 | 18850 | 11,943

Table 10 Annual operation cost of the traditional model (Unit:
1,000 won)

Items 1 batch 2 batch
Depreciation 3,178 3,178
Interest 1,044 1,044
Repair 1,697 1,697
) Electric power
Fixed (contract) 39 39
cost
Insurance 0 0
Warehouse 348 348
Etc. 6,000 6,000
Sub total 12,304 12,304
Labor 12,603 25,208
Fuel 377 754
) Lubrication 57 113
Variable
cost Tractor use 1,125 1,882
Electric power
468 935
(used)
Sub total 14,630 28,892
Total 26,935 41,196
Production cost 36,897 28017
(won/ton)
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Table 11 Production cost of TMR feed for dairy cattle (Unit: won/
head- day)

Items Ibatch | 4batch | 8batch
Dairy cattle (head) 80 320 640
Raw materials cost @ 8,000 | 8,000 | 8,000
Operation cost (b 1,478 | 471 | 298
Model plant -
Production cost @+® 9,478 | 8,471 | 8,298
Traditional | Operation cost (© 922 - -
system | Production cost @+(C) 8,922 - -
Market price of commercial TMR feed | 9,500 - -

Table 12 Production cost of TMR feed for beef cattle (Unit: won/
head- day)

Items Ibatch | 4batch | 8batch
Beef cattle (head) 154 615 | 1,231
Raw materials cost @ 2,340 | 2,340 | 2,340
Operation cost ® 768 | 245 | 155
Model plant -

Production cost @+®) 3,108 | 2,585 | 2,495

Traditional | Operation cost (© 480 | - -

system Production cost @+© 2,820 - -

Market price of commercial TMR feed | 3,380 - -
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Fig. 3 Production cost of TMR feed for dairy cattle.
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