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SECTION A (Total: 40 marks)

INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

With the ) per unit area (b) method, the unit of analysis is

the square foot or square meter of gross floor area of the project. The gross floor area is

defined as the area of all () measured to the (d) of containing

walls. As with the (e) per unit method, first the construction cost of

completed projects have to be analyzed. This time, the known project construction cost is

U] by the (9) gross floor of the (h) to obtain a
___(I)_ per unit area. This unit rate can then be applied to future projects to estimate
their () cost
(20 Marks)
Question 2

Vesseltech produce Pressure Vessel as shown in Figure 1 for domestic clients. They
expertise in manufactured of tanks, skid, angle leg and tower for process plant. Figure 5
shows the prototype of pressure vessel for one of their clients. You as an estimator need
to prepare Bill of Material as Table 1 for the Pressure Vessel.

Specification:

1. Diameter of nozzle is 70 mm and length is 350mm. The thickness is 15mm and
material with schedule 80 which service for oil suction. The orientation of the
nozzle shall be 75°.

2. Shell tube diameter is 3350mm and length is 4570mm. Material of shell is SA 516
GR 70 and thickness 25mm.

3. Head should be fixed on left and right of the shell with radius equivalent with
diameter of shell. A36 was preferred to be the material selection.

4. Saddle support material for fixed from SA 283 GR C and sliding SA 106 GR B.
Base plate size 3/4“ x 10 x 10.

FFD33502 FABRICATION ESTIMATION AND COSTING
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5. Both saddles have 4 number of ribs to support the body.

0

Mozzle

o
& Ve O
| J

Saddle Support Saddle Support
(Shiding) (Fixed)

o

Figure 1 Pressure Vessel

Table 1 Bill Of Material

Item|Quantity| Part Name| Material Description

o b (WD

(20 Marks)

FFD33502 FABRICATION ESTIMATION AND COSTING



SEPTEMBER 2014 CONFIDENTIAL

SECTION B (Total: 60 marks)

INSTRUCTION: Use Appendix 1 and 6 as your guide and references.
Please use the answer booklet provided.

Welded pipes have been a common structural element in the construction industry for decades.
As spiral pipes are made from coils, there is a limitation to the thickness it can be produced.
Calculate the cost of welding for 1280 ft. of weld metal using CO2 shielded, Flux Cored Arc
Welding in double V groove joint. The required data for this process can be finding in Appendix.
Given the cost per foot deposited weld metal is $5.34

i. Electrode - 3/32” diameter, E70T-1, operated at 31 volts, 450 amps.
ii. Labor and Overhead - $30.00/hr

iii. Electrode Cost - $0.80/Ib

iv. Gas cost - $0.3/cubic foot

v. Power Cost - $0.045/kWh

7/16™

Figure 2 Double Vee Grove joint
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a. The cost of labor and overhead per pound of deposited weld

= (Labor and overhead cost) / (Deposition rate x Operating factor)

= (10 Marks)
b. The cost of the electrode per pound of deposited weld metal
= Electrode cost / Deposition Efficiency (Efficiency of stub loss)
= (10 Marks)
c. Gas Flow Rate
= (Gas Flow Rate x Gas Cost )/ Deposition Rate
- (10 Marks)
d. The cost of electrical power to deposit one pound of weld
Power cost = (Cost of power x Volt x Amp) / (1000 x deposited rate)
- (10 Marks)
e. The cost of depositing one pound weld metal or total cost deposited
weld metal
= cost of labor and overhead per pound of deposited + cost of the electrode
per pound + electrical power to deposit
- (10 Marks)
f. The cost of the weld for the total job
= Total feet of weld X cost per foot
=% (10 Marks)
END OF QUESTION
4
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Appendix 1 - TABLE WEIGHT PER FOOT OF WELD METAL FOR FILLET WELDS
AND ELEMENTS OF COMMON BUTT JOINTS (Ibs/ft) STEEL

.
B
EQUAL LEG SINGLE SINGLE
FILLETS BEVEL WGROOWE
{UISE 45°C0LUKN)

T
@:’fﬁﬁ;&\ N
- .

DOUBLE DOUBLE SIMGLE " REINF ORCEMENT
BEWEL HO GAP
Ibz.fft. of Rectangle A bzt of Triangle B Ib=.fft. Reinforcement C
T G b3 H

Inches  1ME" " 3ME" 1t et 102" ik 10" 6% Z2 120 30 LT P [ P 1A | R P

142 027 053 ng0 o A06 0 459 242 002 oos o o070 015 027
36 040 0 020 19 189 2390 318 005 011 MG 02a 035 060 027
144 053 =] 159 212 218 425 oog 019 028 044 051 q0g 025

GG neg 432 199 265 2900 531 05 029 044 o089 096 166 044 ae4
3iE nso 489 2380 38 478 63T 02 04z o084 098 138 2380 053 06
TG o9 488 2T 3¥1 &8 743 028 05y 087 420 88 325 062 124
A0 2120 318 4250 63F 0 o849 03y Ove 114 A¥E 2458 425 071 A4 212
QMG A9 2390 3583 478 716 4955 047 095 144 2230 311 451 080 590 2348
aig 33 2880 398 531 786 1061 058 1F 0 A¥E 2T¥S 383 664 083 AFT 265 354
M6 146 202 433 5834 &8TE6 167 oO0F0 442 25 332 464 804 047 a5 202 =il
i a9 318 478 637 885 1274 0834 69 256 386 452 956 106 212 318 24

a6 A¥2 =245 81T 690 1035 1330 092 4983 301 484 648 1421 15 230 245 Ag0
i A8 3T Ae7 743 1114 1486 14 2300 3490 538 751 1300 124 298 .37 485
16016 199 2983 597 TJO5 1194 1522 A 283 4000 B18 0 863 1483 133 266 208 A&20
1 212 428 637 849 1274 1688 1490 300 456 Y03 831 1698 14 283 429 566

239 478 716 885 1433 1810 188 3T 47T 80 1241 2149 158 S8 477 37
114 285 4631 JO6 1081 1592 2423 232 463 742 1099 1532 2653 177 254 AN Jar
1am a2 634 8Y6 16T 1751 23356 281 AET 861 1.330 1853 3210 195 a89 584 7T
112 318 637 855 1274 18910 2547 334 674 1023 14852 2206 3821 212 424 637 a49

148% 345 690 1035 1380 2089 2759 3893 792 1201 1.857 2539 4484 230 480 690 220
1284 37/ F43 0 1114 1486 2220 24072 485 9183 13203 2154 32002 5200 242 Aa5 743 Qa0

2900 7a8 1194 1892 2388 30184 523 1053 1599 2473 3447 5970 266 A31 0 796 1.061
2 425 649 1274 1698 245847 3396 594 1197 1.82Z0 2813 2021 G670 283 A66 848 1.132

214 478 855 1433 1810 2865 3821 752 1516 2303 34861 4963 5595 313 G337 855 1273
4200 10681 1592 2423 3184 4245 028 1871 2844 4306 G127 10612354 Jo7 1081 1445

234 484 1167 1751 2335 34802 4663 1123 2264 344 5319 T4 12.841.3889 J78 1167 1.556
3 B2 1274 1910 2547 3821 5094 1337 2695 4005 63230 2823 15282424 249 1273 1698

FFD33502 FABRICATION ESTIMATION AND COSTING



SEPTEMBER 2014 CONFIDENTIAL

Appendix 2 - SMAW COATED ELECTRODES DEPOSITION DATA

ET016
ELECTRODE DEFOSITION EFFICIEMCY
DIAMETER AhiF S EATE Ibsrhr p
1i8 100 1.7 63.9%
130 73 65 8% Lowy ALLOY, IRON POWDER ELECTRODES
5137 140 an TO.5% TYFES ETD12, EBO18, E901&, E4100418, E1101%,
160 32 69.1% AND E12018
190 IR EFR 0% ELECTROLDE DEFOSITIOM EFFICIENCY
I G 175 I8 71.0% DIAMETER AMFPS RATE |bsfhr %
200 42 71.0% 232 7o 1.37 70.5%
225 4.4 70.0% a0 1.65 bE.3%
250 4.8 65.8% 110 1.73 b4.4%
114 250 5.9 74.5% 148 120 2.58 71.6%
275 6.4 T41% 140 274 70.9%
200 6.2 T3.2% 160 2.949 68.1%
340 7.6 71.8% Si32 140 a1 T8.0%
170 .78 73.5%
200 4.31 T3.0%
B 200 485 TH.4%
E7024 260 5.3 74 fi%
ELECTRODE DEFOSITION EFFICIEMCY 200 .61 T0.3%,
DIAMETER AP S EATE Ibshr i Tiaz 240 650 75 0%
118 140 4.2 71.8% 300 7.20 74.0%
180 a1 TnT% 3an 7.40 T3.0%
a3 180 8.3 T.3% 174 300 Ty Te.0%
210 6.3 T25% 340 aET TT.0%
240 7.2 B49.4% 400 9.04 74.0%
e 245 7.5 69, 2%
270 8.3 T05%
240 9.1 63.0%
T3z 320 9.4 T2.4%
360 11.6 BY.1%
114 400 126 T.7%

DEPOSITION DATA - Shia - COATED ELECTRODES (Can't.)

NOTE: EFFICIENCY RATES DO NOT INCLUDE STUE LOSS
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EGO10 6013
ELECTRODE DEROSITION  EFFICIENCY ELECTRODE DEPOSITION  EFFICIENCY
DIAMETER &IPS RATE lbs/hr %, DIAMETER  &PS  RATE lbshr %
332 7h 1.5 T2.0% 2132 a5 1.6 T3.0%
118 100 21 TH. 3% 1/8 125 21 T3.0%
130 2.3 Ga.8% a/3z 140 26 75 6%
alaz 1410 2.8 T3.6% 160 3 T4.1%
170 249 A4.1% 180 348 T1.2%
Al 160 33 74.9% 316 180 32 73.9%
180 3.5 B3.7% 200 38 71.1%
I3z 1480 4.4 THE.9% 220 41 T2.9%
230 a1 T31% TI32 280 a3 71.3%
270 a7 73.0%
290 G.1 T2.7%
EGO11
ELECTRODE DEFOSITION EFFICIENCY
OIAVETER ShiRS RATE Ibsshr 5 E7014
33l 73 1.3 61.0% ELECTRODE DEPOSITION  EFFICIENCY
118 120 2.3 TOT% OI4AETER AP S RATE Ibshr q
5134 150 37 77.0% 118 120 2.4 B3.9%
NG 180 4.1 T34% 150 71 Bl 1%
732 210 5 74.2% 5132 160 3 71.9%
1id 280 g F 71 0% 200 a7 BT 0%
NG 230 L T0.9%
270 a8 T3.2%
ELECTRODE EﬁmanFnsnmn EFFICIENC Y 132 290 28 Br.2%
330 71 T0.3%
O AVETER SRS RATE Ibsshr 5 114 250 71 —
148 120 24 81.8% 400 a7 GO 0%
araz 164 3.2 T8.8%
200 3.4 F9.0%
NG 220 4 Tr0%
240 4.2 T4.5%
132 320 5.6 F9.8%

DEPOSITION DATA- Sk - COATED ELECTRODES
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Appendix 3 - FCAW COATED ELECTRODES DEPOSITION DATA

FLUX CORED ARC WELDING [FCaW)
GAS SHIELDED TYFES ETOT-1, EV1T-1, ETOT-2,
ETOT-5, & ALL LOW ALLOY TYPES

ELECTRODE DEFOSITION EFFICIENCY
DIAMETER AMPS RATE Ibsihr %
3132 400 127 85%
450 15.0 96%
500 18.5 86%

Appendix 4 - OPERATING FACTOR

WELDIMG PROCESS

Sha A 7 GhaA F G ST

20% 0% 5% 0%

*Semi-Automatic Only
+ Metal Cored Wires are Included
AFPFROXIMATE OFERATING FACTOR

Appendix 5- SHIELDING GAS FLOW RATE

ECawiibACa
Wire Diameter 035" 045+ 16" 554" - /3"
CEH 20 25 25 an as

AFPPROXIMATE SHIELDING GAS FLOW RATE - CUBIC FEET PER HOUR
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Appendix 6 — STUB LOSS EFFICIENCY

ELEC. DEFOSITION e 3" 4" a"
LEMGTH EFFICIEMCY STUB 5TUR STUB STUR
G0% A0.0% 45.0% 40.0% 35.0%
5% A4.2% 9427 43 .3% 27 .0%
12" TO% S2.32% 52.5% A6 5% 40.89%
THY G2.5% G6.2% S0.0% 427 %
S04 i 5% 50 1% A3 3% AN 5%
STUB LOSS CORRECTION
G5 51.4% 47 1% 42.5% 35.50%
TABLE FOR COATED
ELECTRODES G5% S5.7% 51.1% 45 4% 41.5%
14" TO% G0.0% 85.0% A0.0% 45.0%
EFFICIENCY INCLUDING
TH% G 2% 52 0% 53 6% g48.2%
STUB LOSS S0% il 5% iz 5% 57 1% 59 A%
G S2.3% S0.0% A6 5% 43.3%
G5% a7.7% S4.2% 50.5% 45.9%
13" TO% G2.2% A3.3% S 4% A0.5%
TH% G5 G% 52.5% 52.3% H2%
20% T11% G 6% 52.2% 57.7%

Appendix 7 - WELDING USEFUL FORMULA

LABOR & LABOR & OVERHEAD COSTHR
OWERHEAD = DEFOSITION _ OPERATING

RATE (LBSMHR) = FACTOR

EFFICIENCY =  (ELECTRODE LEMGTH — STUB LENGTH) % DEPOSITION EFFICIENCY
LILTE STl ELECTRODE LENGTH

_ ELECTRODE COSTLB
ELECTRODE = DEPOSITION EFFICIENCY
POWER = COSTAWh x  VOLTS x  AMPS

1000 = DEPOSITION RATE
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WFT of Weld x Mo. of Ft of \Weld

Total Pounds
Deposition Efficiency

WELFL of Weld x Ft of Weld
Deposition Rate x Operating Factor

Welding Time

ZAS FLOW RATE
GAS (CUFT/HRY = GAS COST/CUFT

LEFOSITION RATE (LBSMHR)

Deposition efficiency = Weight of Weld Metal + Weight of Electrode Used

(or)
Deposition Rate (Ibs/hr) + Burn-off Rate (lIbs/hr)

FFD33502 FABRICATION ESTIMATION AND COSTING
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