RSVP - Switchyard Modifications with instrumentation and security included 8/5/04

6/29/04 - AP with security and instrumentation, wbs dictionary (partial) 9/29/04

WBS Materials
Number Description <$25,000 >$25,000 >$600,000
1.4.2 Switchyard modifications
1.4.2.1 |project support and integration
1.4.2.1.1 installation supervision
1.4.2.2|shielding modifications
1.4.2.2.1 modify shielding at AD2 $2,000
1.4.2.2.2 rebuild d/s labyrinth $5,000
1.4.2.3 Electrical modifications
1.4.2.3.1modify Royals (9) $135,000
1.4.2.3.2 remove power
1.4.2.3.3 | provide power in cave $5,000
1.4.2.3.4 provide power @VME stations $5,000
1.4.2.3.5 modify PS's for new controls (20) $187,500
1.4.2.3.6 power supply maintenance
1.4.2.3.7 reconfigure interlock racks $2,000
1.4.2.4 Mechanical modifications
1.4.2.4.1 fabricate beam plugs (3) $48,500
1.4.2.4.2 modify PS water cooling $5,000
1.4.2.4.3 prepare magnets (4) $4,000
1.4.2.4.4 replace CT1 piping $30,000
1.4.2.5 Installation
1.4.2.5.1 remove equipment in ring
1.4.2.5.2 remove equipment in "A"
1.4.2.5.3 remove equipment in "B"
1.4.2.5.4 rad waste removal (100cu ft) $40,000
1.4.2.5.5 install magnets in ring (2) $4,000
1.4.2.5.6 install magnets in "A" line (5) $20,000
1.4.2.5.7 |install magnets in "B" line (3) $12,000
1.4.2.5.8 install beam plugs (3) $5,000
1.4.2.5.9 clear cave & paint $1,000
1.4.2.5.10|install roof
1.4.2.6 Vacuum
1.4.2.6.1|install vacuum in ring (100") 8500 25000
1.4.2.6.2 install vacuum in "A" line (100") 14000 50000
1.4.2.6.3 install vacuum in "B" line (120") 20000 50000
1.4.2.6.4 | plc modifications
1.4.2.7 Conventional
1.4.2.7.1| cable fire protection 5000
1.4.2.7.2 controls enclosure 20000
1.4.2.7.3 cave dehumidification 18,000
1.4.2.8 | Switchyard Instrumentation
1.4.2.8.1|project support
1.4.2.8.1.1 |installation supervision
1.4.2.8.2 Loss Monitor System
1.4.2.8.2.1|Gas system distributed. $1,000
1.4.2.8.2.2|New & repair Long loss Mons (Cables) $5,000
1.4.2.8.2.3 LM Inhibit system & I/F $5,000
1.4.2.8.3 Profile Monitors
1.4.2.8.3.1 EPM's
1.4.2.8.3.1.1 SWYD (2) Mechanical $30,000
Electronics $50,000
1.4.2.8.3.1.2 A line (2) Mechanical $30,000
Electronics $50,000
1.4.2.8.3.1.3 B Line (2) Mechanical $30,000
Electronics $50,000
1.4.2.8.3.1.4 Biasing for all $12,000
1.4.2.8.3.1.5 Cabling (round to flat) $6,000
1.4.2.8.3.2|Scanning Target
1.4.2.8.3.2.1 Installation/Survey $1,000
1.4.2.8.3.2.2 | Detectors $1,000
1.4.2.8.3.2.3 Electronics (use existing) $0
1.4.2.8.3.2.4 Bias (use existing) $0
1.4.2.8.3.2.5|Device motion upgrade $10,000
1.4.2.8.3.2.6|New targets $2,000
1.4.2.8.3.3 C011 Plunging SWIC
1.4.2.8.3.3.1 SWIC Head $15,000
1.4.2.8.3.3.2 Motion upgrade $5,000

Labor Rates

$66.86 $89.23 $55.96 $52.25 $64.07 $94.65
Total Labor Hours
Mat'ls Eng'r Physicist Design Tech DTS Shops
\
900 450 450
1000
$2,000 10 40 200 40
$5,000 10 40 160 40
$135,000 10 40 160
80
$5,000 4 160
$5,000 4 160
$150,000 200 160 12000 40
$2,000 8 120
$48,500 40 300 900
$5,000 16 16 160
$4,000 16 320 10
$30,000 16 16
460 256
1200 840
720 620
$40,000 200 60
$4,000 400 112
$20,000 1360 560
$12,000 816 336
$5,000 340 40
$1,000 100 100
480
$33,500 40 40 100 140
$64,000 80 120 160 440
$70,000 80 120 240 540
80 40 160
$5,000 80
$20,000 280
$18,000 20 10 10 120
220 120
440
80
$1,000 20 80
$5,000 20 100
$5,000 40 80
$30,000 80 40 20 160 40
$50,000 80 20 160
$30,000 80 40 20 160 40
$50,000 80 20 160
$30,000 80 40 20 160 40
$50,000 80 20 160
$12,000 20 40
$6,000 40 160
$1,000 40 80
$1,000 20 40
20
$10,000 20 40
$2,000 40 40
$15,000 40 80
$5,000 20 40

Total
Labor
Cost

$125,510
$52,250

$19,250
$16,687

$13,010
$5,126
$10,475
$10,475
$653,112

$6,718

$103,534
$10,325
$18,736
$1,965

$40,437
$116,519
$77,343
$14,294
$28,076
$106,939
$64,164
$20,328
$11,632
$30,754

$23,389
$62,070
$75,715
$15,947

$4,180
$17,940
$10,108

$21,424
$22,990

$4,477
$5,517
$6,562
$6,854

$20,960
$14,828
$20,960
$14,828
$20,960
$14,828

$3,427
$11,034

$6,854
$3,427
$1,045

$3,427
$4,764

$6,854
$3,427

Total
w/o Cont

$125,510
$52,250

$21,250
$21,687

$148,010
$5,126
$15,475
$15,475
$803,112

$8,718

$152,034
$15,325
$22,736
$31,965

$40,437
$116,519
$77,343
$54,294
$32,076
$126,939
$76,164
$25,328
$12,632
$30,754

$56,889
$126,070
$145,715
$15,947

$9,180
$37,940
$28,108

$21,424
$22,990

$4,477
$6,517
$11,562
$11,854

$50,960
$64,828
$50,960
$64,828
$50,960
$64,828
$15,427
$17,034

$7,854
$4,427
$1,045

$13,427
$6,764

$21,854
$8,427

Contingency Risk Factors

Tech WF Design Cost WF Sched Cont
3 2 8 1 1 2 17%
3 2 8 1 1 2 17%
2 2 8 2 2 4 20%
2 2 8 2 2 4 20%
3 2 8 2 2 4 22%
1 2 8 1 1 4 15%
2 2 8 1 1 4 17%
2 2 8 1 1 4 17%
3 2 8 1 2 4 20%
2 2 8 1 1 4 17%
2 2 8 2 2 4 20%
2 2 8 1 1 4 17%
2 2 8 1 1 8 21%
2 2 15 2 2 4 27%
1 2 8 4 1 4 18%
1 2 8 4 1 4 18%
1 2 8 4 1 4 18%
1 2 8 4 2 2 20%
2 2 8 4 1 4 20%
2 2 8 4 1 4 20%
2 2 8 4 1 4 20%
2 2 8 4 1 4 20%
2 2 8 4 2 4 24%
2 2 8 4 1 4 20%
2 2 8 4 2 4 24%
2 2 8 4 2 4 24%
2 2 8 4 2 4 24%
2 2 8 4 2 4 24%
2 2 8 4 2 4 24%
2 2 8 4 2 4 24%
2 2 8 2 2 2 18%
1 2 8 1 2 8 20%
1 2 8 1 2 8 20%
1 2 8 1 2 8 20%
1 2 2 1 2 8 14%
1 2 8 1 2 8 20%
1 2 8 1 2 8 20%
1 2 12 1 4 8 26%
1 2 8 1 2 8 20%
1 2 12 1 4 8 26%
1 2 8 1 2 8 20%
1 2 12 1 4 8 26%
1 2 8 1 2 8 20%
1 2 4 1 2 4 12%
1 2 2 1 2 8 14%
1 2 6 1 2 6 16%
1 2 8 1 2 8 20%
1 2 2 1 2 8 14%
1 2 8 1 2 8 20%
1 2 10 1 4 8 24%
1 2 8 1 2 8 20%
1. 2 4 1. 2 4 12%

Cont$

$21,337
$8,883

$4,250
$4,337

$32,562

$2,631
$2,631
$160,622

$1,482

$30,407
$2,605
$4,775
$8,631

$7,279
$20,973
$13,922
$10,859

$6,415
$25,388
$15,233

$3,032
$6,151

$13,653
$30,257
$34,972

$3,827

$2,203
$9,106
$5,059

$4,285
$4,598

$895
$912
$2,312
$2,371

$13,250
$12,966
$13,250
$12,966
$13,250
$12,966

$1,851

$2,385

$1,257
$885
$146

$2,685
$1,623

$4,371
$1,011

Total
w/ Cont

$146,846
$61,133

$25,500
$26,024

$180,572

$18,106
$18,106
$963,734

$10,200

$182,441
$17,930
$27,511
$40,596

$47,716
$137,492
$91,265
$65,153
$38,491
$152,327
$91,396
$25,328
$15,664
$36,904

$70,542
$156,327
$180,687
$19,775

$11,383
$47,045
$33,167

$25,709
$27,588

$5,372
$7,430
$13,875
$14,225

$64,210
$77,794
$64,210
$77,794
$64,210
$77,794
$17,278
$19,419

$9,111
$5,313
$1,191

$16,113
$8,388

$26,225
$9,438




1.4.2.8.3.3.3 Electronics $1,000 $1,000 80 20 160
1.4.2.8.4 Motion Control
1.4.2.8.4.1 Beam Plugs (3) A, B, & C. $9,000 $9,000 80 160
1.4.2.8.4.2 X &Y Collimator, 4 jaws = 4 axis $12,000 $12,000 80 160
1.4.2.8.5 Current Transformer
1.4.2.8.5.1 CT at C036 $10,000 $10,000 80 40 20 160
1.4.2.8.5.2 Electronics $25,000 $25,000 80 120
1.4.2.8.5.3 VME $4,000 $4,000
1.4.2.8.6 Secondary Emission Chamber
1.4.2.8.6.1 C10 SEC
1.4.2.8.6.2 Plunge capability $30,000 $30,000 80 160
1.4.2.8.6.3 Device
1.4.2.8.6.4 Electronics $5,000 $5,000 40 20 100
1.4.2.8.6.5 Vacuum controls $10,000 $10,000 20 40
1.4.2.8.6.6 Cabling $500 $500 20
1.4.2.8.7 Cable & Racks
1.4.2.8.7.1|Rad-Damaged & old replaced $15,000 $15,000 40 600
1.4.2.8.7.2 Relocation $10,000 $10,000 40 160 40
1.4.2.9 Switchyard Security modifications
1.4.2.9.1 project support 0 0 0 0
1.4.2.9.1.1 installation supervision 600
1.4.2.9.2 PLC Systems
1.4.2.9.2.1|Programming $0 320 0 0 0 0
1.4.2.9.2.2 PLC & Racks $17,000 $17,000 32 40 240 16 0
1.4.2.9.2.3 1/0 modules $11,000 $11,000 16 0 40 0 0
1.4.2.9.2.4 R/IO Blocks $10,000 $10,000 0 40 0 0
1.4.2.9.2.5/UPS and Phoenix connectors $4,000 $4,000 0 40 40 0
1.4.2.9.2.6 Fiber converters (R/IO & DH+ comm)(6 $7,200 $7,200 16 0 40 0 0
1.4.2.9.3 Gates (Incl. 3 gates)
1.4.2.9.3.1 Gates $0 $0 0 0 0
1.4.2.9.3.2 Gates Boxes $1,800 40 40 240 0
1.4.2.9.3.3 Limit switches (10) $600 $600 0 24 0
1.4.2.9.3.4 Electric strikes (2) $240 $240 0 24 0
1.4.2.9.3.5 Card Readers (2) $400 $0 $400 8 0 40 0 0
1.4.2.9.3.6 Key Tree & Iris Scanner $9,000 $9,000 40 40
1.4.2.9.4 Cables 80 40 0
1.4.2.9.4.1 Cables 18/c (3000ft) $1,500 $1,500 0 0 0
1.4.2.9.4.2 Cables 12/c (3000ft) $1,500 $1,500 0 0 0
1.4.2.9.4.3 Cables 8/c (3000ft) $1,350 $1,350 0 0 0
1.4.2.9.4.4 Cables 4/c (3000ft) $1,050 $0 $1,050 0 0
1.4.2.9.4.5 Crash cables (1000ft) $750 $0 $750 0 0
1.4.2.9.4.6 DH+ Comm cables (1000ft) $450 $0 $450 0 0
1.4.2.9.5 CATV
1.4.2.9.5.1 Bobcat switch 16*2 mux (2) $1,200 $1,200 40 24 80 0
1.4.2.9.5.2|Lee Data 1*1 Fiber Optics Transmitter | $500 $500 24 0
1.4.2.9.5.3|Lee Data 1*1 Fiber Optics Receiver (2) $500 $500 24 0
1.4.2.9.5.4 Digital Cameras (6) $1,800 $0 $1,800 40 0
1.4.2.9.6| Chipmunks
1.4.2.9.6.1 Chipmunks (0 units) $0 0 0
1.4.2.9.6.2 VME SIS Scaler board $0 0 0
1.4.2.9.6.3 | Weather proof enclusure $0 0 0
1.4.2.9.6.4 Coaxial cables (1000 ft) $0 $0 0 0
1.4.2.9.7|Crash, Sweep & Alarms
1.4.2.9.7.1 Check station boxes $300 $300 80 40 80 0
1.4.2.9.7.2 |Crash Actuators $500 $500 80 0
1.4.2.9.7.3|Crash Stations and Alarms $1,500 $1,500 160 0
1.5.2.10 NASA relocation
1.5.2.10.1|vacuum valves & windows $12,000 $12,000 10 8 10 40
1.5.2.10.2 | enclosure $10,000 $10,000 120
1.5.2.10.3 air conditioning $1,000 $1,000 20
Labor Hours 3700 610 1540 26352 5160 2190
FTE 21 0.3 0.9 15.0 2.9 1.2
\ \ \ \
TOTALS - DIRECT $735,640 $517,500 $0  $1,213,840 $247,382  $54,430 $86,178 $1,376,892 $330,601 $207,284
indirect % 24.98% 13.19% 39.47%  39.47% 39.47% 39.47% 12.05% 12.05%
TOTAL $919,386 $ 585,776 $ 1,505,163 $ 345,031 $ 75916 $ 120,196 $1,920,394 § 370,439 § 232,261

$14,828

$13,709
$13,709

$18,397
$11,619

$13,709

$9,019
$3,427
$1,045

$34,024
$13,597

$31,350

$21,395
$17,943
$3,160
$2,090
$4,653
$3,160

$17,453
$1,254
$1,254
$2,625
$4,653

$6,743

$8,197
$1,254
$1,254
$2,090

$11,767
$4,180
$8,360

$5,425
$7,688
$1,281

$2,302,767

$15,828

$22,709
$25,709

$28,397
$36,619

$43,709

$14,019
$13,427
$1,545

$49,024
$23,597

$31,350

$21,395
$34,943
$14,160
$12,090

$8,653
$10,360

$17,453
$1,854
$1,494
$3,025

$1,500
$1,500
$1,350
$1,050
$750
$450

$9,397
$1,754
$1,754
$3,890

$12,067
$4,680
$9,860

$17,425
$17,688
$2,281

$3,492,212

$ 3,064,237 $ 4,569,399

11 2 8 1] 2 8
1 2 4 1 2 8
1 2 4 1 2 4
1 2 120 1 2 8
1 2 4 1 2 8
1 2 8 1 2 8
1 2 4 1 2 8
1 2 20 1 2 8
1 2 20 1 2 8
1 2 20 1 2 8
2 2 3l 1 1 2
2 2 3l 1 1 2
2 2 3 2| 2 8
2 2 3l 2| 2 4
2 2 3 2| 2 4
2 2 3 2| 2 4
2 2 3 2| 2 4
2 2 3 2| 2 4
1 2 3l 2] 1 4
1 2 3l 2] 1 4
1 2 3l 2] 1 4
1 2 3l 2] 1 4
1 2 3l 2] 1 4
1 2 3 2 2 4
o 2 3 2 2 4
o 2 3l 2] 1 4
o 2 3l 2] 1 4
o 2 3l 2] 1 4
o 2 3l 2] 1 4
o 2 3l 2] 1 4
2 2 3 2| 2 4
2 2 3 2 2 4
2 2 3 2] 2 4
2 2 3 2| 2 4
1 2 3 2| 2 4
1 2 3 2| 2 4
1 2 3 2| 2 4
1 2 3 2| 2 4
1 2 3 2| 2 4
1 2 3 2| 2 4
1 2 3 2| 2 4
2 2 8 4 2 2
2 2 8 4 2 2
2 2 8 4 2 2

20%

16%

12%
24%

16%

20%
16%
14%

14%
14%

10%
10%

19%
15%
15%
15%
15%
15%

1%
1%
1%
1%
1%
13%

1%
9%
9%
9%
9%
9%

15%
15%
15%
15%

13%
13%
13%
13%

13%
13%
13%

22%
22%
22%

20%

$3,166

$3,633

$3,408
$8,789

$6,993

$2,804
$2,148
$216

$6,863
$3,304

$3,135

$4,065
$5,241
$2,124
$1,814
$1,298
$1,554

$204
$164
$333
$1,775

$165
$135
$122
$95
$68
$41

$1,410
$263
$263
$584

$1,569
$608
$1,282

$3,833
$3,891
$502

$681,575

20% $ 891,809

$18,994

$26,342
$25,709

$31,805
$45,407

$50,702

$16,822
$15,576
$1,761

$55,888
$26,901

$34,485

$25,460
$40,184
$16,284
$13,904

$9,951
$11,914

$2,058
$1,658
$3,358
$15,428

$6,743
$1,665
$1,635
$1,472
$1,145

$818

$491

$10,807
$2,017
$2,017
$4,474

$13,636
$5,288
$11,142

$21,258
$21,580
$2,783

$4,171,604

$5,461,209




