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Design Change Package Cover Sheet (DCP)

DCP No. Rev No. Functional Classification Project/Task No. MT No.
M-DCP-Z-11003 1 PS N/A MT-SS-2010-00006
DCP Title

SILO Bin Aeration System and Slide Gate Valves Modifications

Facility SS/SALTSTONE Area Z-AREA Building 205000 System BMH

Description

Rev 0: The (4) Silos will have the lower cone section removed and the fabric will be replaced (aeration pad). The (4) “air-slides”, which transport the dry
feed material to the weigh hopper, will also have the fabric replaced. The aeration system will be modified to allow better monitoring and more control of the
air flow to the Silos. New slide gate valves will replace the second butterfly valve — downstream of the air-slides. Flexible couplings between the slide gate
valves and weigh hopper and weigh hopper and air blenders will be replaced.

Rev 1: Revised the DCP to update the design in support of the equipment procured and to remove the "Holds" placed on the Rev 0 design.

Prepared By (Responsible Engineer) Date DATR/USQ/TRP No. TRP-8S-2019-00165 Date

STASIE, GARY A. 05/23/2019 Approved By (Design Authority) KUCAB, DANIELLE E. 05/30/2019

Concurrence By (CQF(s)) Date Approved By (FOSC Chairman) Date

NA I N/A 05/30/2019
Approved By (Responsible Engineer Manager) Date

N/A 05/28/2019 PATEL, ACHYUTBHAI V. 06/10/2019
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SCHILLING, CHRISTOPHER A. Design 05/23/2019

HEVEL, STEPHEN D. Design 05/23/2019

OLORUNNIWO, AJIBOLA Structural Mech 05/23/2019

NORRIS, JUSTIN W. Construction 05/28/2019

CAUGHMAN, CRAIG A. Design 05/23/2019

CLARK, STEPHEN H. Design 05/23/2019

FORTY, RANDALL W. Design 05/28/2019
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OSR 19-202# (2-5-92)

Design Change Package Continuation Sheet

DCP No.

Sheet Revision

M-DCP-Z-11003 1

Sheet

1

of

Note

Description

Notes are for information and construction aids only

Mechanical Notes:

Fabrication, installation and testing of piping shall be in accordance with ASME
B31.3, WSRC-TM-95-1 Engineering Standard 15060 and Engineering Guide
15060-G. Piping Specifications per T-ESR-S-00010, P Code DWPF P0004.

The flexible connector between the Air Slides and the Weigh Hopper and the
three flexible connectors from the weigh hopper to the air blenders will be
replaced under this DCP. Flexible connectors shall be procured using data sheet
M-DS-Z-00067.

Electrical / I&C Notes:

All Electrical Commodities shall be supported using standard commercial
practices and WSRC-IM-95-58 Engineering Guide 03252-G (Anchor Bolts) as
guides.

All electrical work shall be performed and inspected using the latest revisions of
the following:
a) WSRC-IM-95-58 Guide, 16051-G, Installation of Electrical Raceway
Systems & Cable Trays.
b) WSRC-IM-95-58 Guide, 16052-G, Installation of Electrical Wires, Cables
& Terminations.
c) WSRC-IM-95-58 Guide, 16053-G, Installation of Electrical Equipment.
d) WSRC-IM-95-58 Guide, 16056-G, Installation of Grounding Systems

All electrical material shown on material list in this DCP are to be considered "or
Equal" unless otherwise noted.

Local control panel Z-205000-BMH-PNL-1000 is located in the silo area shown on
drawing W774283.

Field to locate instrument loop 1231 components in existing cabinet Z-205008-
BMH-CAB-1. These panels and instruments are shown on J-J8-Z-00032. Add
terminals and DIN rail for instrument installation as needed.

C/S/A Notes:

Installation of Piping Supports using Cookbook C-CH-G-00004 shall be limited to
types PS-S1, PS-S5 and PS-S6, between Elevations of 324'-0" and 344-0".
Installation of Conduit Supports using Cookbook C-CI-G-0039 shall be limited to
types S-1 thru S-9 and B-3 to B-4, between Elevations of 321’-0” and 344’-0".

Per structural mechanical evaluation (refer to Attachment 1 of M-DCP-Z-11003)
horizontal support loads, using the cookbook method, shall be increased 10% to
accommodate higher wind loads.




OSR 19-202 (2-5-92)

Design Change Package Revision Summary Sheet

DCP No. Sheet Revision
M-DCP-Z-11003 1 Sheet __ 1 of _ 3
Rev No. Description Date
0 Initial issue. 9-10-12
1 Revised the DCP to update the design in support of the equipment procured and 6-10-2019

to remove the "Holds" placed on the Rev 0 design.

Added to the DCP:
DCNs:
M-DCP-Z-11003 J-00018
M-DCP-Z-11003 J-00019
Interim Drawings:
J-JZ-Z-00308
J-JZ-Z-00309
J-JZ-7-00310
J-JZ-7-00311
Documents:
ALARA Design Review Form

Structural Mechanics — Evaluation of Piping with Respect to C-CH-G-00004
(Attachment 1)

M-DCP-Z-11003 PSD
Reference Documents:

J-CLC-Z-00041
J-JD-Z-00235
J-JD-Z-00236
J-JD-Z-00237
J-JD-Z-00238
J-JD-Z-00333
J-JD-Z-00334
J-JD-Z-00335
J-JD-Z-00336
J-JD-Z-00337
J-JD-Z-00338
J-JD-Z-00339
J-JD-Z-00340
J-JD-Z-00341
J-JD-Z-00342
J-JD-Z-00343
J-JD-Z-00344
J-JD-Z-00345
J-JD-Z-00346
J-JD-Z-00347
J-JD-Z-00348
J-JD-Z-00349
J-JD-Z-00350
J-JD-Z-00351
J-JD-Z-00352
J-JD-Z-00353
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Design Change Package Revision Summary Sheet

J-JD-Z-00354
J-JD-Z-00356
J-JD-Z-00357
J-JD-Z-00358
J-JD-Z-00359
J-JD-Z-00360

Revised Documents in the DCP:

Calculations:
M-DCP-Z-11003-CLC-T2-M1
DCNs:
M-DCP-Z-11003 E-00001
M-DCP-Z-11003 E-00003
M-DCP-Z-11003 J-00001
M-DCP-Z-11003 J-00002
M-DCP-Z-11003 J-00004
M-DCP-Z-11003 J-00005
M-DCP-Z-11003 J-00007
M-DCP-Z-11003 J-00008
M-DCP-Z-11003 J-00009
M-DCP-Z-11003 J-00010
M-DCP-Z-11003 J-00011
M-DCP-Z-11003 J-00014
M-DCP-Z-11003 J-00016
M-DCP-Z-11003 P-00001
M-DCP-Z-11003 P-00002
M-DCP-Z-11003 P-00003
M-DCP-Z-11003 P-00004
M-DCP-Z-11003 P-00005
M-DCP-Z-11003 P-00006
M-DCP-Z-11003 M-00001
M-DCP-Z-11003 M-00002
M-DCP-Z-11003 M-00003
M-DCP-Z-11003 M-00004
Interim Drawings:
C-CP-Z-00029
J-JQ-Z-00037
J-J8-Z-00032
Documents:
DCP Cover Sheet
DCP Continuation Sheet
DCP Revision Summary Sheet
DCP Document List
DCP Material Sheet
DCP PDMS Card Status Report

Sheet 2 of 3




OSR 19-202 (2-5-92)

Design Change Package Revision Summary Sheet

Documents No Longer Used in the DCP:

Calculations:
M-DCP-Z-11003 CLC-M-0001
M-DCP-Z-11003 CLC-J1
Documents:
M-DS-Z-00062
M-DS-Z-00067
M-DS-Z-00069
M-RVD-Z-00062
M-SOW-Z-00006
M-DCP-Z-11003 SDACS

Documents Voided in the DCP:
J-JD-Z-00239
J-JD-Z-00240
J-JD-Z-00241
J-JD-Z-00242
J-JD-Z-00243
J-JD-Z-00244
J-JD-Z-00246
J-JD-Z-00247
J-JD-Z-00248
J-JD-Z-00249
J-JD-Z-00250

Sheet 3 of 3




OSR 19-203 (Rev. 02-27-2017)
Page 10of 7

Design Change Package Documentation List

DCP No./Rev

M-DCP-Z-11003 / Rev 1

Documents Associated with Change

Complete Document No.

Closure Action

Changed in this

(If Vendor-Incl Sub + AC) Roy. | Alieciad Document No- N L Lt Remarks (If None, enter | DCP Rev.(Y/N)
(Yes/No) N/A)
M-DCP-Z-11003 1 N/A N/A  [DCP COVER SHEET YES N/A N/A YES
M-DCP-Z-11003 1 N/A N/A [DCP COVER CONTINUATION SHEET YES N/A N/A YES
M-DCP-Z-11003 1 N/A N/A  [DCP REVISION SUMMARY SHEET YES N/A N/A YES
M-DCP-Z-11003 1 N/A N/A  [DCP DOCUMENT LIST YES N/A N/A YES
M-DCP-Z-11003 1 N/A N/A  [DCP MATERIAL SHEET YES N/A N/A YES
M-DCP-Z-11003 1 N/A N/A  [ALARA DESIGN REVIEW FORM YES N/A N/A YES
MT-SS-2010-00006 0 N/A N/A  [ELAWD SILO AREA MODIFICATIONS NO REFERENCE N/A NO
M-DCP-Z-11003 0 N/A N/A  [STRUCTURAL MECHANICS — EVALUATION OF YES N/A N/A YES
ATTACHMENT 1 PIPING WITH RESPECT TO C-CH-G-00004
M-DCP-Z-11003 1 PDMS N/A  [PDMS CARD STATUS REPORT YES SUP N/A YES
M.DCP-Z-11003 0 SDACS N/A [SECONDARY DESIGN AGENCY COVER SHEET NO |NOT REQUIRED N/A NO
SDACS)
M.DCP-Z-11003 PSD 0 N/A N/A  [SILO BIN AERATION SYSTEM AND SLIDE GATE YES SuP N/A YES
VALVES MODIFICATION
M-DCP-Z-11003-CLC-T2-M1 1 N/A N/A  [LINE SIZE VERIFICATION FOR AERATION LINES YES N/A N/A YES
(TYPE 2 CALCULATION)
M.DCP-Z-11003-CLC-M- N/A  |[EVALUATION OF DRY FEED SILOS — FOR NOT REQUIRED N/A NO
0001 0 N/A INSTALLATION OF AIR CANNONS (TYPE 2 NO
CALCULATION)
M-DCP-Z-11003-CLC-J1 A N/A N/A  |[FOUNDATION FIELDBUS DESIGN (TYPE 2 NO |NOT REQUIRED N/A NO
CALCULATION)
-CLC-Z-00041 0 N/A N/A  |[FOUNDATION FIELDBUS DESIGN CALCULATION|  NO REFERENCE A YES
TYPE 1 CALCULATION
ELECTRICAL
g [BULK MATERIAL STORAGE SCHEMATIC Sup Incorporate per G- YES
M-DCP-Z-11003-E-00001 1 W774028 DIAGRAM — PREMIX BLENDING & CONVEYING YES ESR-S-00017. Latest
SYSTEM ELECTRICAL Fevision
Incorporate per G-
M-DCP-Z-11003-E-00002 0 W774053 14 ISALSTONE PROCESSING BLDG. 120VAC PANEL|  YES SuP [ESR-S-00017. Latest NO
AND FUSE SCHEDULES PANEL Y168 & TBC1004 - ovision
Incorporate per G-
W774283 7 |BULK MATERIAL HANDLING UNLOADING AREA ES YES
M-DCP-Z-11003-E-00003 1 St bbbyl bl bk YES E%EES&OOOH' Latest
1&C
M-DCP-Z-11003-J-00001 1 AC52406A-6 DE1 |CONTROL PANEL LAYOUT LEFT DOOR LAYOUT|  YES SuP Incorporate per G-

YES




OSR 19-203 (Rev. 02-27-2017)
Page 2 of 7

Design Change Package Documentation List

DCP No./Rev

M-DCP-Z-11003 / Rev 1

Documents Associated with Change

Complete Document No.

Closure Action

Changed in this

(If Vendor-Incl Sub + AC) Rev. Affected Document No. Rev Title In DCP Remarks (If None, enter | DCP Rev.(Y/N)
(Yes/No) N/A)
ESR-S-00017. Latest
revision
Incorporate per G-
M-DCP-Z-11003-J-00002 1 AC52406A-9 DE1 [SUBPANEL LAYOUT YES SUP ESR-S-00017. Latest YES
revision
Incorporate per G-
M-DCP-Z-11003-J-00003 0 AC52406A-10 A BILL OF MATERIALS YES SUP ESR-S-00010, Latest NO
Revision
Incorporate per G-
R o . SALTSTONE FACILITY DELTA V CONTROL by YES
M-DCP-Z-11003-J-00004 1 J-L6-Z-0001 3 |aYSTEMS ARGHITECTURE YES SUP iir;gﬂooon. Latest
Incorporate per G-
M-DCP-Z-11003-J-00005 1 J-DS-Z-00037 5  [CABINETS 1,2,3,4A AND 48 INPUT/OUTPUT YES SUP ESR-S-00017. Latest YES
DATABASE -
revision
M-DCP-Z-11003-J-00006 N/A N/A N/A  INOT USED N/A N/A N/A N/A
Incorporate per G-
M-DCP-Z-11003-J-00007 1 AC52406A-8 DE1 [TERMINAL STRIP LAYOUT YES sup ESR-S-00017. Latest YES
revision
Incorporate per G-
M-DCP-Z-11003-J-00008 1 AC52406A-15 DE1 83.'}';5%"@ 03 CARD 02, l/O WIRING — DCS YES Sup ESR-S-00017. Latest YES
revision
Incorporate per G-
M-DCP-Z-11003-J-00009 1 AC52406A-17 DE1 83.'}';5%"@ 03 CARD 04, l/O WIRING —DCS YES Sup ESR-S-00017. Latest YES
revision
Incorporate per G-
M-DCP-Z-11003-J-00010 1 AC52406A-38 DE2 83.'}';5%"@ 03 CARD 25, /O WIRING —DCS YES Sup ESR-S-00017. Latest YES
revision
Incorporate per G-
M-DCP-Z-11003-J-00011 1 AC52406A-40 DE3 |FIELD WIRING AND PIPING DIAGRAM YES SUP ESR-S-00017. Latest YES
revision
AC52406A-27 A ) Incorporate per G-
M-DCP-Z-11003-J-00012 0 CONTROLLER 03 CARD 14, l/O WIRING - DCS YES SUP ESR-S-00010, Latest NO
OUTPUTS N
Revision
CONTROLLER 03 CARD 22, I/0 WIRING - DCS Incorporate per G- NO
M-DCP-Z-11003-J-00013 0 AC52406A-35 A BUTPUTS Y SUP ESR-S-00010, Latest
Revision
Incorporate per G-
M-DCP-Z-11003-J-00014 1 AC52406A-12 DE1 [CONTROLLER WIRING YES SuP ESR-S-00017. Latest YES
revision
M-DCP-Z-11003-J-00015 N/A N/A N/A  NOT USED N/A NOT USED N/A N/A
200Z AREA DWPF-SALTSTONE ICR: LE-1226, LE- Incorporate per G- YES
M-DCP-Z-11003-J-00016 1 D193700 6  [1228, & LE-1229 INSTRUMENT LOOP DIAGRAM YES SUP ESR-S-00017. Latest

E& CONTROL SYSTEMS

revision




OSR 19-203 (Rev. 02-27-2017)
Page 3 of 7

Design Change Package Documentation List

DCP No./Rev

M-DCP-Z-11003 / Rev 1

Documents Associated with Change

Complete Document No.

Closure Action

Changed in this

(If Vendor-Incl Sub + AC) Rev. Affected Document No. Rev Title In DCP Remarks (If None, enter | DCP Rev.(Y/N)
(Yes/No) N/A)
SALTSTONE FACILITY DELTA V CONTROL Incorporate per G- NO
M-DCP-Z-11003-J-00017 0 J-JQ-Z-0002 3 |SYSTEM I/O CABINET #2 CONNECTION YES sup ESR-S-00017. Latest
DIAGRAM revision
SALTSTONE INSTRUMENT SCALING AND Incorporate per G- YES
M-DCP-Z-11003-J-00018 0 7205-2771-1231 1 [SETPOINT DOCUMENT Z205-27Z1-1231 YES supP ESR-5-00017. Latest
SILO 3 LEVEL revision
Incorporate per G-
g = i 250 DISPLAY PANEL LAYOUT AND FABRICATION e YES
M-DCP-Z-11003-J-00019 0 ACAT575A-1 A [AND 250 DISPLAY PANEL WIRING DIAGRAMS YES GEN Feflr;snooon. Latest
2 N/A na  [A-TSTONE KNIFE GATE VALVE NO REFERENCE N/A YES
J-JD-Z-00235 \WCV-1282
J-JD-Z-00236 2 N/A A CAETSTONE KNIFE GATE VALVE NO REFERENCE N/A YES
i WCV-1283
J-JD-Z-00237 2 N/A A CAETSTONE KNIFE GATE VALVE NO REFERENCE N/A YES
i WCV-1284
J-JD-Z-00238 2 N/A A CAETSTONE KNIFE GATE VALVE NO REFERENCE N/A YES
i WCV-1285
J-JD-Z-00239 B N/A N/A N/A N/A VOIDED N/A N/A
J-JD-Z-00240 B N/A N/A N/A N/A VOIDED N/A N/A
J-JD-Z-00241 B N/A N/A N/A N/A VOIDED N/A N/A
J-JD-Z-00242 B N/A N/A N/A N/A VOIDED N/A N/A
J-JD-Z-00243 B N/A N/A N/A N/A VOIDED N/A N/A
J-JD-Z-00244 B N/A N/A N/A N/A VOIDED N/A N/A
J-JD-Z-00246 B N/A N/A N/A N/A VOIDED N/A N/A
J-JD-Z-00247 B N/A N/A N/A N/A VOIDED N/A N/A
J-JD-Z-00248 B N/A N/A N/A N/A VOIDED N/A N/A
J-JD-Z-00249 B N/A N/A N/A N/A VOIDED N/A N/A
J-JD-Z-00250 B N/A N/A N/A N/A VOIDED N/A N/A




OSR 19-203 (Rev. 02-27-2017)

Page 4 of 7

Design Change Package Documentation List

DCP No./Rev

M-DCP-Z-11003 / Rev 1

Documents Associated with Change

Complete Document No. . Closure Action | Changed in this
(If Vendor-Incl Sub + AC) Rev. Affected Document No. Rev Title In DCP Remarks (If None, enter | DCP Rev.(Y/N)
(Yes/No) N/A)

J-JD-Z-00333 A N/A N/A  |ROTAMETERS FI-1013, 1020, 2013 & 2020 NO REFERENCE N/A N/A

J-JD-Z-00334 A N/A N/A  |ROTAMETERS FI-3013, 3020, 4013 & 4020 NO REFERENCE N/A N/A
PRESSURE CONTROL VALVE

J-JD-Z-00335 A N/A N/A  |bcv-1011. 2011, 3011. & 4011 NO REFERENCE N/A N/A
PRESSURE CONTROL VALVE

J-JD-Z-00336 A N/A N/A  |bcv-1018. 2018. 3018. & 4018 NO REFERENCE N/A N/A
PRESSURE CONTROL VALVE

J-JD-Z-00337 A N/A N/A  |bcv-1009. 2009 3009. & 4009 NO REFERENCE N/A N/A
PRESSURE CONTROL VALVE

J-JD-Z-00338 A N/A N/A  |bcv-1016. 2016. 3016. & 4016 NO REFERENCE N/A N/A

J-JD-Z-00339 A N/A N/A  |PRESSURE GAUGES PI-1008, 1010, & 1012 NO REFERENCE N/A N/A

J-JD-Z-00340 A N/A N/A  |PRESSURE GAUGES PI-2008, 2010, & 2012 NO REFERENCE N/A N/A

J-JD-Z-00341 A N/A N/A  |PRESSURE GAUGES PI-3008, 3010, & 3012 NO REFERENCE N/A N/A

J-JD-Z-00342 A N/A N/A  |PRESSURE GAUGES PI-4008, 4010, & 4012 NO REFERENCE N/A N/A

J-JD-Z-00343 A N/A N/A  |PRESSURE GAUGES PI-1015, 1017, & 1019 NO REFERENCE N/A N/A

J-JD-Z-00344 A N/A N/A  |PRESSURE GAUGES PI-2015, 2017, & 2019 NO REFERENCE N/A N/A

J-JD-Z-00345 A N/A N/A  |PRESSURE GAUGES PI-3015, 3017, & 3019 NO REFERENCE N/A N/A

J-JD-Z-00346 A N/A N/A  |PRESSURE GAUGES PI-4015, 4017, & 4019 NO REFERENCE N/A N/A
FLOW CONTROL VALVES

J-JD-Z-00347 A N/A N/A  |=cv-1007. 2007. 3007. 4007 NO REFERENCE N/A N/A
FLOW CONTROL VALVES

J-JD-Z-00348 A N/A N/A  |Ecv-1014. 2014. 3014. 4014 NO REFERENCE N/A N/A

J-JD-Z-00349 A N/A N/A  |ROTAMETERS FI-1006A, 1006B, 1006C & 1006D NO REFERENCE N/A N/A

J-JD-Z-00350 A N/A N/A  |ROTAMETERS FI-2006A, 2006B, 2006C & 2006D NO REFERENCE N/A N/A

J-JD-Z-00351 A N/A N/A  |ROTAMETERS FI-3006A, 3006B, 3006C & 3006D NO REFERENCE N/A N/A

J-JD-Z-00352 A N/A N/A  |ROTAMETERS FI-4006A, 4006B, 4006C & 4006D NO REFERENCE N/A N/A
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Design Change Package Documentation List

DCP No./Rev

M-DCP-Z-11003 / Rev 1

Documents Associated with Change

Complete Document No.

Closure Action

Changed in this

EQUIPMENT

revision

(If Vendor-Incl Sub + AC) Rev. | Affected Document No. Rev Lo InDCP Remarks (If None, enter | DCP Rev.(Y/N)
(Yes/No) N/A)
PRESSURE CONTROL VALVE
U-JD-Z-00353 A N/A N/A  [oCV1004. 2004. 3004 & 4004 NO REFERENCE N/A N/A
PRESSURE CONTROL VALVE
U-JD-Z-00354 A N/A NA  [bCV1002. 2002 3002 & 4002 NO REFERENCE N/A N/A
U-JD-Z-00356 A N/A N/A [PRESSURE GAUGES PI-1001, 1003, & 1005 NO REFERENCE N/A N/A
U-JD-Z-00357 A N/A N/A |PRESSURE GAUGES PI-2001, 2003, & 2005 NO REFERENCE N/A N/A
U-JD-Z-00358 A N/A N/A |PRESSURE GAUGES PI-3001, 3003, & 3005 NO REFERENCE N/A N/A
U-JD-Z-00359 A N/A N/A |PRESSURE GAUGES PI-4001, 4003, & 4005 NO REFERENCE N/A N/A
U-JD-Z-00360 A N/A N/A  [VALVE POSITION INDICATOR NO REFERENCE N/A N/A
Incorporate per G-
LOS-302 I/0 WIRING-DCS OUTPUTS FOR INTERIM YES
U-JQ-Z-00037 B N/A NA (o 1982 1283 1284, AND 1285 YES DRAWING S{gﬁ;ooow_ Latest
SALTSTONE PROCESSING FACILITY Incomorate per G
! N/A NA [WCV-1282, 1283, 1284, AND 1285 INTERIM 'y N YES
-J8-Z-00032 B e GO DRAWING YES DRAWEG :Ee%gi §n00017. Latest
INSTRUMRNT AND CONTROLS
Incorporate per G-
SILO #4 FLOW CONTROL DISCHARGE VALVE INTERIM
-JZ-2-00308 A N/A N/A  [POSITION WCV-1282 720577771282 YES DRAWING -SR-S 00017 Latest YES
Incorporate per G-
SILO #1 FLOW CONTROL DISCHARGE VALVE INTERIM
J-JZ-2-00309 A N/A N/A  [POSITION WCV-1283 7205-7777-1283 YES | DRAWING [RS 00017 Latest YES
Incorporate per G-
SILO #2 FLOW CONTROL DISCHARGE VALVE INTERIM
N-IZ-Z-00310 A N/A N/A  [POSITION WCV-1284 7205-7777-1284 YES DRAWING Ejl:z;gr;ooo”' Latest YES
Incorporate per G-
SILO #3 FLOW CONTROL DISCHARGE VALVEH INTERIM
J-JZ-2-00311 A N/A N/A  [POSITION WCV-1285 720577771285 YES DRAWING -SR-S 00017 Latest YES
[PLANT DESIGN
MH21142-1-41 B4 Incorporate per G- YES
M-DCP-Z-11003-P-00001 1 ISYSTEM INSTALLATION DETAILS YES GEN ESR-S-00017. Latest
revision
MH21142-1-46 DE2 Incorporate per G- YES
M-DCP-Z-11003-P-00002 1 IGENERAL ARRANGEMENT COMPRESSED AIR YES GEN ESR.S.00017 Latest
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Design Change Package Documentation List

DCP No./Rev

M-DCP-Z-11003 / Rev 1

Documents Associated with Change

Complete Document No.

Closure Action

Changed in this

(If Vendor-Incl Sub + AC) Rev. | Affected Document No. Rev Lo InDCP Remarks (If None, enter | DCP Rev.(Y/N)
(Yes/No) N/A)
W775922 5  [CEMENT /FLY ASH SILO’S — SECTIONS A & B Incorporate per G- YES
M-DCP-Z-11003-P-00003 1 GENERAL ARRANGEMENTS / EQUIPMENT YES GEN ESR-S-00017. Latest
| OCATION revision
W775926 5  [CEMENT /FLY ASH STORAGE SILO’S — Incorporate per G- YES
M-DCP-Z-11003-P-00004 1 ISECTION B GENERAL ARRANGEMENTS / YES GEN ESR-S-00017. Latest
EQUIPMENT LOCATION revision
W779822 4 Incorporate per G- YES
M.DCP-Z.11003-P-00005 1 BULK MATERIAL HANDLING AREA —Z205 PLAN | yeq _— ESR.S 00017 Latost
| PIPING LAYOUT !
revision
W779821 5 _ Incorporate per G- YES
M-DCP-Z-11003-P-00006 1 BULK MATERIAL HANDLING AREA — 7205 PLAN YES GEN ESR.S.00017 Latest
| PIPING LAYOUT Y
revision
MECHANICAL
W754522 30 [SALTSTONE CEMENT AND FLYASH STORAGE Incorporate per G- YES
M-DCP-Z-11003-M-00001 1 SILO PIPING AND INSTRUMENTATION DIAGRAM|  YES ESS ESR-S-00017. Latest
PROCESS / INSTR MECH / CONT SYS revision
W754524 16 Incorporate per G- YES
M-DCP-Z-11003-M-00002 1 PREMIX BLENDING AND CONVEYING SYSTEM —
PIPING AND INSTRUMENTATION DIAGRAM YES ESS ESR-S-00017. Latest
revision
M.DCP_Z-11003-M.00003 1 W754642 36 IPLANT AND INSTRUMENT AIR PIPING AND VES Ess Eg‘lg‘_’g_’g{)‘g%p‘i;%st YES
INSTRUMENTATION DIAGRAM St
revision
M.DCP-Z-11003-M-00004 1 M-Mo-Z-0044 10 |PREMIX BLENDING AND CONVEYING SYSTEM | ¢ Fss  |pacoporate per & YES
PIPING AND INSTRUMENTATION DIAGRAM S veeion
IFor ref |
M_ML.Z.00010 0 N/A N/A  [PIPING DATA SHEET PACKAGE — ELAWD SILO NO Sup ki YES
AREA MODIFICATION
For reference only
M-DS-Z-00062 0 N/A N/A" ISILO’S 1,2 AND 3 VENT DUST COLLECTOR NO  |NOT REQUIRED NO
For ref |
M.DS_Z.00067 0 N/A N/A  [FLEXIBLE CONNECTORS FOR THE DRY FEED N INotreaurenl o NO
SYSTEM
For reference only
M-DS-Z-00069 0 N/A N/A" JAIR CANNONS FOR THE DRY FEED SILOS NO [NOT REQUIRED NO
M.DS_7.00070 0 N/A N/A  [REFURBISHMENT MATERIAL FOR THE DRY No | ISSUED DATA fror reference only NO
FEED SILOS — BIN DISCHARGE CONES SHEET
For reference only
M-RVD-Z-00062 1 N/A N/A |IPRESSURE / VACUUM RELIEF DEVICE FORTHE| NO  |NOT REQUIRED NO
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Design Change Package Documentation List

DCP No./Rev

M-DCP-Z-11003 / Rev 1

Documents Associated with Change

Complete Document No.

Closure Action

Changed in this

FRAMING PLANS SECTIONS AND DETAILS

(If Vendor-Incl Sub + AC) Rev. | Affected Document No. Rev Lo InDCP Remarks (If None, enter | DCP Rev.(Y/N)
(Yes/No) N/A)
DRY FEED SILOS 1,2 AND3
For reference only
M.SOW-Z-00006 0 N/A N/A  [SALTSTONE SILO FLOW AND CONTROL NO  INOT REQUIRED NO
UPGRADE
CS
I f I
C.CLC.Z.00082 1 N/A N/A  [ELAWD SILO BIN AERATION SYSTEMANDSLDE[ o | ssuepcacc | oo YES
IGATE VALVES MODIFICATION
Incorporate per G-
N/A N/A  |SILO AND PREMIX BLENDING EQUIPMENT YES
C-CP-Z-00029 B INTERIM [ESR-S-00017. Latest
SUPPORT STRUCTURE PIPE SUPPORT YES DRAWING  hovision
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Design Materials Sheet

Page 1 of 3

Document Number_M-DCP-Z-11003

Revision 1

Engineering Discipline

Mechanical

Description and Material Type

Unit
of

Meas.

Size

Qty

Procurement
Responsibility

Functional
Class

Procurement
Level

Spec. /
Datasheet /
QIP /CGD

RICP
No.

Stores Caption Item/Purchase Req.

Number

Comments

KNIFE GATE VALVES

Each

127

Design
Services

PS

J-JD-Z-
00235,
00236,
00237, and
00238

467

N/A

Purchase Order
SRRA 135296

ROTAMETERS

Each

24

Design
Services

PS

J-JD-Z-
00333,
00334,
00349,
00350,
00351, and
00352

9818-0

N/A

MSR 000103865M
REQ #: 000147262R

PRESSURE GAUGES

Each

36

Design
Services

PS

J-JD-Z-
00339,
00340,
00341,
00342,
00343,
00344,
00345,
00346,
00356,
00357,
00358, and
00359

9818-0

N/A

MSR 000103920M
REQ #: 000147667R

PRESSURE REGULATORS

Each

24

Design
Services

PS

J-JD-Z-
00335,
00336,
00337,
00338,
00339,
00353,
00354

9818-0

N/A

MSR 000103965M
REQ #: 000147267R

PANEL MOUNTED
POSITION INDICATORS

Each

Design
Services

PS

J-JD-Z-
00360

N/A

N/A

LATER
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Document Number_M-DCP-Z-11003

Revision 1

Engineering Discipline

Mechanical

Description and Material Type

Unit
of
Meas.

Size

Qty

Procurement
Responsibility

Functional
Class

Procurement
Level

Spec. /
Datasheet /
QIP /CGD

RICP
No.

Stores Caption Item/Purchase Req.

Number

Comments

Connector, Flex 1000 Denier Cordura
Plus Nylon

16" x 16" x 674"
Nol-Tec Catalog No. 46047

(Replacement flexible couplings in the
bulk material flow path (Ref. MH21142-
1-41)

Each

See
desc

Construction

PS

N/A

N/A

N/A

N/A

Connector, Flex 200 Denier Nylon,
144" x 16%4" x 6" x 3" x 3”
Nol-Tec Catalog No. N/A

(Replacement flexible couplings in the
bulk material flow path (Ref. MH21142-
1-41)

Each

See
desc

Construction

PS

N/A

N/A

N/A

N/A

Connector, Flex 1000 Denier Cordura
Plus Nylon,

13"x14%" x 6" x 3" x 3"
Nol-Tec Catalog No. N/A

(Replacement flexible couplings in the
bulk material flow path (Ref. MH21142-
1-41)

Each

See
desc

Construction

PS

N/A

N/A

N/A

N/A

Clamp, Quick Release, SS
Nol-Tec Catalog No. 10151

(for the replacement flexible couplings)

Each

N/A

14

Construction

PS

N/A

N/A

N/A

N/A

FOUNDATION SEGMENT
PROTECTOR, PEPPERL-FUCHS R2-
SP-IC6, DIN RAIL MOUNT WITH
TERMINATING RESISTOR 100 OHM

Each

P&CS

PS

N/A

N/A

N/A

N/A
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Document Number_M-DCP-Z-11003 Revision 1 Engineering Discipline Mechanical
o . Unit . Procurement | Functional | Procurement Spec. / RICP Stores Caption Item/Purchase Req.
Description and Material Type of Size | Qty R ibilit Datasheet / N
Meas. esponsibility Class Level QIP / CGD 0. Number Comments
POWER SUPPLY, 24 VDC, ACOPIAN
MODEL NO. 24EB60 WITH EB35DIN Each 1 1 P&CS PS 2 N/A N/A N/A N/A
MOUNT
ROSEMOUNT 848T-F-15-S002
FOUNDATION FIELDBUS
MULTIPOINT SENSORS - DIN RAIL Each 1 1 P&CS PS 2 N/A N/A N/A N/A
MOUNT




M-DCP-Z-11003, Rev. 1

Page 1 of 1

ALARA Design Review Form

MT or DCP/DCF Number M-DCP-Z-11003
SILO BIN AERATION SYSTEM AND SLIDE GATE VALVES MODIFICATIONS

Title

Brief Description of the Scope

The (4) Silos will have the lower cone section removed and the fabric will be replaced (aeration pad). The

(4) “air-slides”, which transport the dry feed material to the weigh hopper, will also have the fabric

replaced. The aeration system will be modified to allow better monitoring and more control of the air flow
to the Silos. New slide gate valves will replace the second butterfly valve — downstream of the air-slides.
Flexible couplings between the slide gate valves and weigh hopper and weigh hopper and air blenders

will be replaced.

Reference(s)
MT-SS-2010-00006

Answer the following ALARA screening questions. If the answer is YES to any of the questions,
complete the appropriate Supplemental Design Checklist(s) (SDC). The SDCs can be accessed
on the Design Engineering Web page under ‘Guidance Documents’, then ‘Checklists’.

RADIOLOGICAL QUESTIONS:

YES

NO

1.

Does the design activity involve performance in, or require entry to, an area
in an existing facility posted as a “Radiation Area” or greater, or a
“Contamination Area” or greater, or an “Airborne Radiation Area”, or an
area in a new facility which, following facility operation, will contain or
process radioactive material? If yes, review attached Supplemental Design
Checklist SDC-1.

Does the design activity involve any system that does, or will (following
facility operation), contain, convey, or use radioactive materials? If yes,
review attached Supplemental Design Checklist SDC-2.

Does the design activity involve changes to shielding requirements or the
use of penetrations in shield walls? If yes, review attached Supplemental
Design Checklist SDC-3.

Does the design activity involve new ventilation systems, modifications to
existing ventilation systems, or the conversion of a clean area to a
radiological area? If yes, review attached Supplemental Design Checklist
SDC-4.

Does the design activity involve area (including Nuclear Incident Monitoring
— NIM), airborne, process, or effluent radiation monitoring systems? If yes,
review attached Supplemental Design Checklist SDC-5.

Comments

Responsible Engineer _Gary Stasie

Checker/Verifier _Dave Massey

Date Approvals Maintained in DCR/EDWS

Date Approvals Maintained in DCR/EDWS

Page 1 of 1




M-DCP-Z-11003 Rev. 0
Attachment 1
Structural Mechanics Evaluation Page |10f2
Purpose/Scope

This evaluates the piping of M-DCP-Z-11003. This DCP modifies the bin aeration system and replaces motor
operated butterfly valves with knife gate valves.

Evaluations

PIPING

The piping of the Bin Aeration System is PS101 (1, 1 %%, and 2 inch schedule 80 carbon steel). The piping
meets the criteria of C-CH-G-00004 (Ref. 5) with the exception that the piping is exposed to wind at an
elevation greater than 33 feet above ground level. The support spans from C-CH-G-00004(Ref. 5) are
acceptable based on the following assessment.

The maximum piping elevation of 344 feet is 53 feet above the ground elevation of 291 feet. The maximum
elevation approved in C-CH-G-00004 (Ref. 5) is 33 feet. From ASCE 7-2010 (Ref. 6) wind velocity pressure
(¢=) is calculated using Eq. 29.3-1 - g-= 0.00256 KzK=:KaV> (Ib/ft2). The elevation dependent variable of this
equation is K-. Interpolating Table 27.3-1 Exposure category C, Kz is 1.00 at 33 ft. and 1.1 at 53 ft. above
ground level. Wind loading will therefore increase by 10%.

The 2" and smaller piping of C-CH-G-00004 (Ref. 5) includes both carbon steel and stainles steel piping. The
basic allowable stress for A106 or A53 carbon steel is 20 ksi. The basic allowable stress for TP304L and
TP316L stainless steel is 16.7 ksi. Therefore, the material allowable for the carbon steel piping of this
modification is 19.8% greater than the minimum used in C-CH-G-00004(Ref. 5).

The 19.8% carbon steel piping stress capability is significantly greater than the 10% wind load increase from
33 ft. to 53 ft.

Knife Gate Valve

These valves are considered flow path only, not piping, per M-DCP-Z-11003-M-00002 Note 7. The knife gate
valves replacing the existing motor operated butterfly valve has a longer operator (Figure 2) than the current
configuration. Per C-CLC-Z-00082 (Ref. 7) a new support is being added to support the knife gate valve
operators. Therefore, gravity loading is not increased. The configuration of the valve is that the valve is
suspended above a hopper with a flex hose connection. (See Figure 1). Thermal and NPH loading are not
impacted by this modification.

f w'uu

S -

Typical valve
to be replaced

Figure 1



M-DCP-Z-11003 Rev. 0
Attachment 1

Structural Mechanics Evaluation Page |2o0f2

Figure 2

CONCLUSION

The piping of M-DCP-Z-11003 (Ref. 4) meets ASME B31.3 — 16 code stress allowable using the support
span criteria of C-CH-G-00004 (Ref.5). Piping horizontal support loading shall be increased 10% to account
for increased wind loading.

The knife gate valve is not part of piping. Therefore, ASME B31.3 (Ref. 2) Code pipe stress allowable does
not apply. The addition of the support on the valve operator provides assurance that the valve operation is
not impaired.

References

1. SRS Engineering Standards Manual WSRC-TM-95-1 (Standard No. 01060, Rev12, SRS Structural
Design Criteria).

ASME B31.3- 2016 Edition, ASME Code for Process Piping.

SRS Engineering Practice Manuel WSRC- IM-95-58 (Guide No. 15060-G, Rev.8), Application of ASME
B31.3.

M-DCP-Z-11003, R/0, SILO Bin Aeration System and Slide Gate Valves Modifications.

C-CH-G-00004, R/5, Routing and Supports for NPS 2 and Smaller Piping.

ASCE 7 — 2010, Minimum Design Loads for Buildings and Other Structures.

C-CLC-Z-00082, R/1, ELAWD Silo Bin Aeration System and Slide Gate Valve Madification.
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Reviewed By:

Donalit Stazcvart™ 311812019
Donald Stewart

Checked By:

3/18/2019
Maliendra Patel



05/30/2019 09:23

Unit
SS

CT ID
CA 205E004FAA

205E004FAB

205E004FAC

205E004FAD

205E004FAE

205E004FAF

205E004FAG

Savannah River Site

Installation Card Status Report

DCD
M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

Card No CT

10413777 CA
10413778 FM
10413779 TO
10444099 CA
10444100 FM
10444101 TO
10413780 CA
10413781 FM
10413782 TO
10444151 CA
10444152 FM
10444153 TO
10413783 CA
10413784 FM
10413785 TO
10444141 CA
10444142 FM
10444143 TO
10413786 CA
10413787 FM
10413788 TO
10444138 CA
10444139 FM
10444140 TO
10413789 CA
10413790 FM
10413791 TO
10444135 CA
10444136 FM
10444137 TO
10413792 CA
10413793 FM
10413794 TO
10444132 CA
10444133 FM
10444134 TO
10413795 CA
10413796 FM
10413797 TO
10444121 CA
10444122 FM

Status
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed

SILO BIN ACTIVATORS AND ROTARY VALVE MODIFICATIONS

For internal Savannah River Site use only.

Drawing: M-DCP-Z-11003

Work Order

WBS

Printed

09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
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Installed

Inspected
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Unit
SS

CT ID

CA 205E004FAG
205E004FF

205E004FG

205E004FH

205E004FJ

205E004FR

205E004FS

205E004FT

205E004FU

Savannah River Site

Installation Card Status Report

DCD

M-DCP-Z-11003/R1
M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

Card No CT

10444123 TO
10444089 CA
10444090 FM
10444091 TO
10413671 CA
10413672 FM
10413673 TO
10444092 CA
10444093 FM
10444094 TO
10413674 CA
10413675 FM
10413676 TO
10444095 CA
10444096 FM
10444097 TO
10413677 CA
10413678 FM
10413679 TO
10444174 CA
10444175 FM
10444176 TO
10413750 CA
10413751 FM
10413752 TO
10444105 CA
10444106 FM
10444107 TO
10413753 CA
10413754 FM
10413755 TO
10444108 CA
10444109 FM
10444110 TO
10413756 CA
10413757 FM
10413758 TO
10444113 CA
10444114 FM
10444115 TO
10413759 CA

Status
Printed
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted

SILO BIN ACTIVATORS AND ROTARY VALVE MODIFICATIONS

For internal Savannah River Site use only.

Drawing: M-DCP-Z-11003

Work Order

WBS

Printed

05/30/2019
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
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Inspected
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CT ID
CA 205E004FU

205E004FV

205E004FW

205E004FX

205E004FY

205E004FZ

205J1231XA

205J1282XA

Savannah River Site

Installation Card Status Report

DCD

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003

Card No CT

10413760 FM
10413761 TO
10444118 CA
10444119 FM
10444120 TO
10413762 CA
10413763 FM
10413764 TO
10444170 CA
10444171 FM
10444172 TO
10413765 CA
10413766 FM
10413767 TO
10444167 CA
10444168 FM
10444169 TO
10413768 CA
10413769 FM
10413770 TO
10444157 CA
10444158 FM
10444159 TO
10413771 CA
10413772 FM
10413773 TO
10444581 CA
10444582 FM
10444583 TO
10413774 CA
10413775 FM
10413776 TO
10444154 CA
10444155 FM
10444156 TO
10414042 CA
10414043 FM
10414044 TO
10413822 CA
10413823 FM
10413824 TO

Status
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Printed

SILO BIN ACTIVATORS AND ROTARY VALVE MODIFICATIONS

For internal Savannah River Site use only.

Drawing: M-DCP-Z-11003

Work Order

WBS

Printed

09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
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Unit
SS

CT ID
CA 205J1282XB

205J1282XC

205J1282XD

205J1282XE

210E029RH

CO B1RX001
B4RF015
B4RF019
B4RF020
B4RF023
B4RX001
B4RX002
B4RX003
B4RX004
B5RF002

B5RF003

B5RF004

B5RF005

B5RF006
B5RF007

B5RF008

B5RF009

Savannah River Site

Installation Card Status Report

DCD
M-DCP-Z-11003

M-DCP-Z-11003

M-DCP-Z-11003

M-DCP-Z-11003

M-DCP-Z-11003/R1

M-DCP-Z-11003

M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003

Card No CT

10413825 CA
10413826 FM
10413827 TO
10413828 CA
10413829 FM
10413830 TO
10413831 CA
10413832 FM
10413833 TO
10413834 CA
10413835 FM
10413836 TO
10444585 TO
10444586 CA
10444587 FM
10413849 CA
10413850 FM
10413851 TO
10413847 RW
10376483 RW
10376718 RW
10375695 RW
10378395 RW
10413837 RW
10413838 RW
10413839 RW
10413840 RW
10413652 RW
10444102 RW
10413653 RW
10444111 RW
10413654 RW
10444116 RW
10413655 RW
10444173 RW
10413656 RW
10413657 RW
10444165 RW
10413658 RW
10444163 RW
10413659 RW

Status
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Card Deleted
Card Deleted
Card Deleted
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
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Drawing: M-DCP-Z-11003

Work Order

WBS

Printed

09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
05/30/2019
05/30/2019
05/30/2019
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
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05/30/2019 09:23

Unit
SS

CT

ID

CO B5RF009

EQ

B5RF010

B5RF011

B5RF012

B5RF013

B5RF014

B5RF015

B5RF016

B5RF017

B5RF018

B5RF019

B5RF020

LOS-302

Z-205000-BMH-PNL-1000

Z-205000-BMH-TBB5001

Z-205000-BMH-TBB5002

Z-205000-BMH-TBB5003

Z-205000-BMH-TBB5004

Z-205008-BMH-CAB-1

Z-210000-EEP-PNL-0168

HCV1282

HCV1283

HCV1284

Savannah River Site

Installation Card Status Report

DCD
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1

Card No CT

10444161 RW
10413660 RW
10444589 RW
10413661 RW
10444588 RW
10413662 RW
10444150 RW
10413663 RW
10444148 RW
10413664 RW
10444146 RW
10413665 RW
10444144 RW
10413666 RW
10444177 RW
10413667 RW
10444130 RW
10413668 RW
10444128 RW
10413669 RW
10444126 RW
10413670 RW
10444124 RW
10413616 EQ
10413821 EQ
10413620 EQ
10444103 EQ
10413619 EQ
10444166 EQ
10413621 EQ
10444098 EQ
10413622 EQ
10444131 EQ
10414064 EQ
10444584 EQ
10413848 EQ
10444178 IN

10413705 IN

10444179 IN

10413706 IN

10444181 IN

Status
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed

Feedback Partial

Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Printed
Printed
Card Deleted
Printed
Card Deleted
Printed

SILO BIN ACTIVATORS AND ROTARY VALVE MODIFICATIONS
For internal Savannah River Site use only.

Drawing: M-DCP-Z-11003

Work Order

WBS

Printed

05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
09/06/2012
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
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Unit
SS

CT
IN

SR

ID
HCV1285

Z-205000-BMH-SV-1009A

Z-205000-BMH-SV-1009B

Z-205000-BMH-SV-1009C

Z-205000-BMH-SV-1009D

Z-205000-BMH-SV-2009A

Z-205000-BMH-SV-2009B

Z-205000-BMH-SV-2009C

Z-205000-BMH-SV-2009D

Z-205000-BMH-SV-3009A

Z-205000-BMH-SV-3009B

Z-205000-BMH-SV-3009C

Z-205000-BMH-SV-3009D

Z-205000-BMH-SV-4009A

Z-205000-BMH-SV-4009B

Z-205000-BMH-SV-4009C

Z-205000-BMH-SV-4009D

Z-205000-BMH-WY-1282

Z-205000-BMH-WY-1283

Z-205000-BMH-WY-1284

Z-205000-BMH-WY-1285

Z-205000-BMH-PBB5011

Z-205000-BMH-PBB5012

Savannah River Site

Installation Card Status Report

DCD
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003

Card No CT
10413702 IN
10444180 IN
10413623 IN
10444073 IN
10413624 IN
10444080 IN
10413625 IN
10444081 IN
10413626 IN
10444082 IN
10413627 IN
10444083 IN
10413628 IN
10444084 IN
10413629 IN
10444085 IN
10413630 IN
10444086 IN
10413631 IN
10444087 IN
10413632 IN
10444088 IN
10413633 IN
10444079 IN
10413634 IN
10444078 IN
10413635 IN
10444077 IN
10413636 IN
10444076 IN
10413637 IN
10444075 IN
10413638 IN
10444074 IN
10413817 IN
10413818 IN
10413819 IN
10413820 IN
10413683 RW
10444104 RW
10413684 RW

Status
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Printed
Printed
Printed
Printed
Card Deleted
Printed
Card Deleted

SILO BIN ACTIVATORS AND ROTARY VALVE MODIFICATIONS
For internal Savannah River Site use only.

Drawing: M-DCP-Z-11003

Work Order

WBS

Printed

09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
09/06/2012
09/06/2012
09/06/2012
09/06/2012
05/30/2019
09/06/2012
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Unit CT ID
SS SR Z-205000-BMH-PBB5012

Z-205000-BMH-PBB5013

Z-205000-BMH-PBB5021

Z-205000-BMH-PBB5022

Z-205000-BMH-PBB5023

Z-205000-BMH-PBB5031

Z-205000-BMH-PBB5032

Z-205000-BMH-PBB5033

Z-205000-BMH-PBB5041

Z-205000-BMH-PBB5042

Z-205000-BMH-PBB5043

Savannah River Site

Installation Card Status Report

DCD
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1
M-DCP-Z-11003
M-DCP-Z-11003/R1

Card No CT

10444112 RW
10413685 RW
10444117 RW
10413686 RW
10444164 RW
10413687 RW
10444162 RW
10413688 RW
10444160 RW
10413689 RW
10444149 RW
10413690 RW
10444147 RW
10413691 RW
10444145 RW
10413692 RW
10444129 RW
10413693 RW
10444127 RW
10413694 RW
10444125 RW

Status
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed
Card Deleted
Printed

SILO BIN ACTIVATORS AND ROTARY VALVE MODIFICATIONS
For internal Savannah River Site use only.

Drawing: M-DCP-Z-11003

Work Order

WBS

Printed

05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
09/06/2012
05/30/2019
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Preliminary Software Design
DCP Number: M-DCP-Z-11003 Rev 1
Doc Number: M-DCP-Z-11003 PSD Rev 0

Page 1 of 11

Prepared by:  Jonathan McMorris
Reviewed by:  Stephen Posey

1.0 Implementing Documentation
DCSCMT # CMT-SS-2019-00009
CMT-SS-2019-00010
CMT-SS-2019-00011
CMT-SS-2019-00012
PI CMT #: CMT-SS-2019-00013

2.0 Overview

The (4) Silos will have the lower cone section (Air Hopper) removed and the fabric will be replaced. The aeration system will be modified to allow for
better monitoring and more control of the air flow to the Silos. New slide gate valves will replace the second butterfly valve — downstream of the Air
Slides. Flexible couplings between the slide gate valves and weigh hopper and weigh hopper and air blenders will be replaced.

The implementation strategy for this DCP is that each valve will be replaced one at a time. Therefore, the software implementation will be spread between
the four above cmts. The first cmt will handle software associated with SILO 1. Then each subsequent cmt will continue with SILO 2 and associated

software until reaching SILO 4.

Process Control Modification Summary

¢ Remove modules HCV1282, HCV1283, HCV1284, and HCV1285

e Add HIC1282, HIC1283, HIC1284, and HIC1285.
o Modify WEIGH_SEQ accordingly

Note: This is preliminary software design. Information presented is for reference only

3.0 DCS Changes
3.1. DCS Module List

Area: BMH_WEIGH

Module Description Description of Change
HCV1282 SILO #4 WEIGH HOPPER INLET VALVE delete
HCV1283 SILO #1 WEIGH HOPPER INLET VALVE delete
HCV1284 SILO #2 WEIGH HOPPER INLET VALVE delete
HCV1285 SILO #3 WEIGH HOPPER INLET VALVE delete




Preliminary Software Design

DCP Number: M-DCP-Z-11003 Rev 1
Doc Number: M-DCP-Z-11003PSD Rev 0 Page 2 of 11
Module Description Description of Change
HI1C1282 SILO #4 WEIGH HOPPER INLET Create new module of type MAN_LDR_1IN1O_NC
CONTROL VALVE Assign ZT-1282 to All
Set Al1/XD_SCALE 0 to 100 %
Set AI1/OUT_SCALE 0 to 100 %
Assign WCV-1282 to AO1
Assign Z1-1282 to AO2
Add W754524 PID_REFS
Add AC52406A, J-J8-Z-00032, and J-JZ-Z-00308 to
OTHER_REFS
HIC1283 SILO #1 WEIGH HOPPER INLET Create new module of type MAN_LDR_1IN10O_NC

CONTROL VALVE

Assign ZT-1283 to All

Set AlI1/XD_SCALE 0 to 100 %

Set AlI1/OUT_SCALE 0 to 100 %

Assign WCV-1283 to AO1

Assign Z1-1283 to AO2

Add W754524 PID_REFS

Add AC52406A, J-J8-Z-00032, and J-JZ-Z-00309 to
OTHER_REFS

HIC1284

SILO #2 WEIGH HOPPER INLET
CONTROL VALVE

Create new module of type MAN_LDR_1IN1O_NC
Assign ZT-1284 to All

Set Al1/XD_SCALE 0 to 100 %

Set AI1/OUT_SCALE 0 to 100 %

Assign WCV-1284 to AO1

Assign Z1-1284 to AO2

Add W754524 PID_REFS

Add AC52406A, J-J8-Z-00032, and J-JZ-Z-00310 to
OTHER_REFS




Preliminary Software Design

DCP Number: M-DCP-Z-11003 Rev 1
Doc Number: M-DCP-Z-11003PSD Rev 0 Page 3 of 11
Module Description Description of Change
HIC1285 SILO #3 WEIGH HOPPER INLET — Create new module of type MAN_LDR_1N1O_NC
CONTROL VALVE — Assign ZT-1285 to All
— Set Al1/XD_SCALE 0to 100 %
— Set AI1/OUT_SCALE 0 to 100 %
— Assign WCV-1285 to AO1
— Assign ZI1-1285 to AO2
— Add W754524 PID_REFS
— Add AC52406A, J-J8-Z-00032, and J-JZ-Z-00311 to
OTHER_REFS
WEIGH_SEQ Noltec Weigh Sequence — Remove references to HCV1282, HCV1283, HCV1284, and

3.2.

3.3.

HCV1285
— Add references for HIC1282, HIC1283, HIC1284, and HIC1285

Area: DRYMAT

Module Description

Description of Change

L11231 CEMENT SILO #3 LVL

— Covert traditional 1/O to Fieldbus I/O

— Assign LIT-1231 to All block

— Set All/XD_SCALE to 4to 20 mA

— Set AI1/OUT_SCALE to 0to 50 ft

— Set AI1/CHANNEL to 1

— Add J-J8-Z-00032 and AC4757A to OTHER_REFS

Graphical Changes

File / Graphic Name

Description of Change

D24 _DryMaterials.grf / (D24) DRY MATERIALS

Remove HCV1282, HCV1283, HCV1284, and HCV1285 and new HICs

DryMaterials WEIGH.grf/ (24_1) DRY MATERIALS - WEIGH

Remove HCV1282, HCV1283, HCV1284, and HCV1285 and new HICs

DCS I/0 Changes

1/0 File

Description of Change

CTRLCAB1-2/C41 — Disable CHO4
— Change description from F/A SILO#3 LVL to SPARE
— Change device tag from LI1T-1231 to CON01C41CHO04




Preliminary Software Design

DCP Number:
Doc Number:

M-DCP-Z-11003 Rev 1
M-DCP-Z-11003 PSD Rev 0

Page 4 of 11

1/0 File

Description of Change

LOS302 / C02

Disable CHO1
Change description from SILO #1 WEIGH HOPPER INLET to SPARE
Change device tag from SV-1283 to CON03C02CHO01

Disable CH02
Change description from SILO #2 WEIGH HOPPER INLET to SPARE
Change device tag from SV-1284 to CON03C02CH02

Disable CHO03
Change description from SILO #3 WEIGH HOPPER INLET to SPARE
Change device tag from SV-1285 to CON03C02CHO03

Disable CHO4
Change description from SILO #4 WEIGH HOPPER INLET to SPARE
Change device tag from SV-1282 to CON03C02CHO04

LOS302 / C0o4

Disable CHO1
Change description from SILO #1 WH INLET OPEN ZS to SPARE
Change device tag from ZS-1283A to CON03C04CHO01

Disable CH02
Change description from SILO #2 WH INLET OPEN ZS to SPARE
Change device tag from ZS-1284A to CON03C04CHOQ02

Disable CHO03
Change description from SILO #3 WH INLET OPEN ZS to SPARE
Change device tag from ZS-1285A to CON03C04CHO03

Disable CHO4
Change description from SILO #4 WH INLET OPEN ZS to SPARE
Change device tag from ZS-1282A to CON03C04CHO04

LOS302 / C25

Disable CHO1
Change description from SILO #1 WH INLET CLOSED ZS to SPARE
Change device tag from ZS-1283B to CON03C25CH01

Disable CH02
Change description from SILO #2 WH INLET CLOSED ZS to SPARE
Change device tag from ZS-1284B to CON03C25CH02

Disable CHO3
Change description from SILO #3 WH INLET CLOSED ZS to SPARE
Change device tag from ZS-1285B to CON03C25CHO03
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DCP Number:
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1/0 File

Description of Change

Disable CHO4
Change description from SILO #4 WH INLET CLOSED ZS to SPARE
Change device tag from ZS-1282B to CON03C25CH04

LOS302 / C30

Add new AO card

Add AO #30 to description

Set card type to 8 Channel, 4-20mA, HART
Set card series to Series 2

Slot position 30

Enable CHO1
Change description to SILO 4 - VALVE POSITION
Change device tag to Z1-1282

Enable CHO02
Change description to SILO 1 - VALVE POSITION
Change device tag to Z1-1283

Enable CHO3
Change description to SILO 2 - VALVE POSITION
Change device tag to Z1-1284

Enable CHO4
Change description to SILO 3 - VALVE POSITION
Change device tag to Z1-1285

LOS302 / C31

Add new H1 card

Add Fieldbus #31 to description

Set card type to Fieldbus H1, 2 Ports

Set card series to Series 2

Slot position 31

Create the following devices below on Port 1

UT-123

1 — Description: SILO 3 LEVEL

— Manufacturer: Rosemount Inc.

— Device type: 848 Fieldbus Temperature Device
— Device revision: 7

LEVEL

— Rename any FFAI_XXX to L1T-1231 and change description to SILO #3
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DCP Number: M-DCP-Z-11003 Rev 1
Doc Number: M-DCP-Z-11003PSD Rev 0 Page 6 of 11
1/0 File Description of Change

WCV-1282 — Description: SILO 4 WEIGH HOPPER INLET VALVE

— Manufacturer: Fisher Controls

— Device type: FISHER DVC6000F - SC - rev 1

— Device revision: 1

— Rename any FFAI_XXX to ZT-1282 and change description to SILO 4 TO
WEIGH HOPPER VLV POS

— Rename any FFAO_XXX to WCV-1282 and change description to SILO 4
TO WEIGH HOPPER

WCV-1283 — Description: SILO 1 WEIGH HOPPER INLET VALVE

— Manufacturer: Fisher Controls

— Device type: FISHER DVC6000F - SC - rev 1

— Device revision: 1

— Rename any FFAI_XXX to ZT-1283 and change description to SILO 1 TO
WEIGH HOPPER VLV POS

— Rename any FFAO_XXX to WCV-1283 and change description to SILO 1
TO WEIGH HOPPER

WCV-1284 — Description: SILO 2 WEIGH HOPPER INLET VALVE

— Manufacturer: Fisher Controls

— Device type: FISHER DVC6000F - SC - rev 1

— Device revision: 1

— Rename any FFAI_XXX to ZT-1284 and change description to SILO 2 TO
WEIGH HOPPER VLV POS

— Rename any FFAO_XXX to WCV-1284 and change description to SILO 2
TO WEIGH HOPPER

WCV-1285 — Description: SILO 3 WEIGH HOPPER INLET VALVE

— Manufacturer: Fisher Controls

— Device type: FISHER DVC6000F - SC - rev 1

— Device revision: 1

— Rename any FFAI_XXX to ZT-1285 and change description to SILO 3 TO
WEIGH HOPPER VLV POS

— Rename any FFAO_XXX to WCV-1285 and change description to SILO 3
TO WEIGH HOPPER

4.0 Pl Changes
— Delete modules HCV1282, HCV1283, HCV1284, and HCV1285
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— Add modules HIC1282, HIC1283, HIC1284, and HIC1285
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DCP Number: M-DCP-Z-11003 Rev 1
Doc Number: M-DCP-Z-11003 PSD Rev 0 Page 8 of 11
5.0 PSD Checklist
Item Description Yes No N/A Notes
A. | GENERAL/DESIGN INPUT/LOGIC
If changes to the Requirements Specifications for Software
Al (RSS), the Design Document for Software (DDS) or the Design v
" | Input/MT are needed for implementation, have these been
made?
Is there sufficient logic in the DCP describing equipment
operation, alarms and interlocks to implement the software
A2 | (e.g., CLDs, Process Control Descriptions (PCDs), Notes on v
P&IDs, or reference to existing equipment to emulate, or
description in MT (design input), etc.)?
A.3 | Will the design work properly? v
A4 Are the sources for any cascaded inputs correctly shown in the v
" | design?
AS Are all module numbers correctly included on appropriate v
"~ | drawings (e.g., P&IDs, CLDs, I/O List, Schematics, etc.)?
Have any potential conflicts between module or device names
A.6 | being added and module/device names already existing in the v
facility been addressed?
Are any required calculations, conversions or correction factors
A.7 | adequately addressed in DCP/MT (e.g., tank level inches to v
gallons calculation, or tank calibrations)?
A8 Does the design include necessary fault logic/failure mode v
) design for new/modified equipment or /O?
Are software-related symbols on the P&ID, CLD, and other
A.9 | similar drawings per existing standards and/or consistent with v
existing facility design documents?
Informational
A10 Is coordination required with other CMTs or designs? If so, list v See CMTs listed above
numbers.
A1l Are control loop modes defined in the design (e.g., AUTO, v Auvailable modes implied by use of applicable controller on
' CASCADE. MANUAL)? P&ID
Are failure modes for interlocks specified in the design? (e.g..
A12 If the analog signal that causes the switch has a bad status, does v Not required in DCP

the interlock need to trigger or should it just be concerned with
the value?)
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Item Description Yes No N/A Notes
B | INPUT/OUTPUT
Are the modified points on the I/O list consistent with other
design documents (e.g., P&ID, CLD, schematics, loop
B.1 : . . ) v
drawings, wiring drawings, segment drawings, work
instructions, etc.)?
Is there available spare I/O for any new I/O points being added
B.2 v
by DCP?
B.3 | Has I/O been evaluated for proper controller assignment? v
Are datasheets available for new fieldbus devices (e.g., VFDs, . o .
B.4 Control Valves, motor nameplate data, etc.)? i Y Equipment of similar type are being used
B.5 | Are there available DST licenses for any I/O added by design? v
B.6 | Is all /O modified by DCP correctly included in the /O list? v
Are instrument ranges, alarm/interlock setpoints, alarm
B.7 | priorities adequately addressed by the DCP? List DCN No. or v
DCF No. if ASPD is revised by DCF generated by DA.
Have segment loading properties (power) been
B.8 | verified/documented to be acceptable for new fieldbus devices v
(e.g.. bandwidth, segment length, power loading, baud rate)?
B9 Has segment timing (macrocycle) been verified/documented to v
' be acceptable for modified fieldbus devices and segments?
B.10 Does design show }ocation of wireless devices/gateways and v | No wireless O in DCP
include necessary repeaters?
B.11 Is tl}ere capacity on intended gateways for new wireless v | No new wireless devices
devices?
B.12 po nle‘w wire{)ess components meet cyber security v | No new wireless devices
requirements?
Informational
Are alarm priorities and other alarm/interlock parameters (e.g., S
B.13 hysteresis.%ead-band. etc.) addressed by the DpCP? i Y Not required in DCP
B.14 ]I; et f%?f_"fiiiﬁ‘iﬁ?‘?;?&';’fmg added or modified by the v Adding 4 Fieldbus valves and a 848T
B.15 | Will any fieldbus equipment require new device definitions? v
B.16 Does design include failure state of any I/O with configurable v
' failure modes?
B.17 Are trouble/failure alarms for new instruments/power supplies v

included in DCP?
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Item

Description

Yes

No

N/A

Notes

B.18

Are there any new/modified wireless devices?

B.19

Are all new wireless devices consistent with other wireless
devices in the facility?

No new wireless devices

B.20

Are parameters required to configure the wireless devices (such
as update rates) included in the design?

No new wireless devices

B.21

Are /O failure alarms, including priorities, included in DCP?

Not required in DCP

C

HARDWARE INTERFACES

C.1

Is there available capacity on existing network switches for
new devices being added by DCP?

No new devices requiring network switches

C2

Are the proper type of network switches specified (e.g.,
managed versus non-managed)?

No new network switches

C3

Are all new DCS/PLC components (e.g., DCS controllers,
power supplies, fieldbus devices, wireless devices, network
switches, I/O cards, PLC input/output modules, etc.)
compatible with existing facility?

C4

Are all DCS/PLC digital output control contacts shown on
schematics rated adequately for the load device (e.g.,
relay/contactor/solenoid valve, etc.)?

Are all new DCS/PLC components/cards described in Materials
List, Data Sheet, BOM or other procurement documents
included/referenced by DCP?

C.6

Is there spare capacity to add the new module(s) to the intended
controller (e.g., FRETIM, FREMEM, etc.)?

FreMem = 46086448 and FreTim = 60

Informational

C.7

Are all new DCS/PLC components/cards consistent with
equipment already in use in the facility (e.g., on Recommended
Equipment List)?

C38

Are there any cyber security implications of new components
or devices being added by the DCP (e.g., adding hardware to
Ethernet)?

No new components or devices being added to network

C9

Is all calibration equipment (e.g., flow calibrators, Hart
Communicators, etc.) required by new process control
equipment in DCP included in Materials List or other
procurement documents referenced by design?

Equipment configuration software maintained by maintenance /
start-up testing

SOFTWARE
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Item Description Yes No N/A Notes
Is new required software specified in DCP Material List, Bill of

D.1 | Materials, or other procurement document referenced by or v | No new required software
included in the DCP?
Informational

D2 If any new I/O points, field devices, consoles, etc. that require v

"~ | licensing are added, will new licenses need to be acquired?

D3 Df)es any new software included in the DCP require validation v | No new software included in DCP

or certifications?
E | MISCELLANEOUS/EQUIPMENT

Are all vendor-provided equipment controls (e.g., control

E.1 | panels, skid-mounted equipment, etc.) compatible with the v" | No vendor-provided equipment controls
PLC/DCS?
Are all the communication protocols adequate between vendor-

E.2 | supplied process control equipment in this design and existing v" | No vendor-provided equipment controls
equipment?
Has communication cabling been specified in design to ensure

E.3 | compatible connectors and type for proper interface with v
new/modified equipment?
Have environmental conditions been addressed (e.g.. HVAC in

E.4 | room, cabinet or enclosure with new DCS/PLC equipment v
being added?

E.5 | Have human factors been addressed in this design? v

E6 Are PLC components, including any new Human Machine v

’ Interface (HMI), compatible with existing design?

Informational

E7 Are there available Historical Collection Licenses for v

modifications made by this design?
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Purpose:

Purpose: Determine the pressure drop in the silo aeration lines between
the low pressure regulator and the silo.

Objective: Establish the setpoint and pressure range for the low pressure
PCVs. The setpoint is based on maintaining the air plenum pressure,
recommended by the Jenike & Johanson evaluation (0.25 psig). The
range for the PCV is based on the range of flow rates recommended in
the Jenike & Johanson evaluation.

DC/RO

Date

Summary of Results
Results:

Ring headers: at normal flow the setpoint is 1.1 psig, at maximum flow the setpoint is 1.2 psig. considering the max setpoint at 80%

of the PCV range — the range is 0 to 1.5 psig.

Aeration pads: at normal flow the setpoint is 1.4 psig, at maximum flow the setpoint is 2.7 psig. considering the max setpoint at 80%

of the PCV range — the range is 0 to 3.4 psig.

Conclusion: Ring headers: setpoint = 1.1 psig or 30" W.C., range is 0 to 1.5 psig or 0 to 40" W.C.
Aeration pads: setpoint 1.4 psig or 38" W.C., range is 0 to 3.4 psig or 0 to 90" W.C.

Revisions
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N/A | N/A

1 Revised the calculation to provide the set points and the pressure ranges for the low pressure PCVs.
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3.1.2
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3.1.6
3.1.7
3.1.8

3.2
3.21

3.2.2

Summary:

The existing aeration system supplies air to both air permeation shelves, which are regions or plenums located inside the
silo at two different elevations. The “ring header” is a pipe which encircles the silo and has six nozzles which provide air to
the respective permeation shelf. The aeration system also supplies air to the Nol-Tec 255 Bin Discharger which is the lower
portion of the conical section of the silo. Inside the Bin Discharger are four sections which act as air plenums (refered to in
this calulation as “air pads”) and serve to aerate the dry feed material to allow it to flow more freely.

Currently, the air supply to the discharger passes through a section of 1/8” tubing that restricts the airflow to approximately
5 cfm to the Bin Discharger (all 4 air plenums or “aeration pads”), which is insufficient for proper operation of the bin
discharger. This calculation encorporates the suggestions made in the Jenike & Johanson evaluation of the dry feed
aeration system and establishes the setpoints for the low pressure regulators of the new aeration system design (M-DCP-Z-
11003). The new system design will provide sufficient air flow and greater flexibility in modifying the range of air flow and air
plenum pressure. The overall design goal is to improve the ‘flowability’ of the dry feed material and prevent “bridging” and
“ratholing”.

OPEN ITEMS

None

REFERENCES

Crane, Flow of Fluids — Technical Paper No. 410 — publication date; Nov 2009.
Jenike & Johanson, Improving the Handling of Fly Ash at Saltstone Plant, November 2005.

INPUTS and ASSUMPTIONS:

INPUTS

Flow rate for the air supply to the ring headers: 1 SCFM < 5 SCFM (ref. 2.2).

Flow rate for the air supply to the aeration pads: 5 SCFM < 25 SCFM (each pad or plenum) (ref. 2.2).
Plenum pressure for air permeation shelves and bin discharger aeration pads): 0.25 psig (ref. 2.2).

Pipe used in the aeration system shall meet DWPF P004. Since the existing system is primarily threaded pipe — threaded
pipe (schedule 80 — per DWPF P004) is used in this design (ref. M-DCP-Z-11003 M-00001).

Pipe length between the low pressure regulator and the silo:

Piping to the ring header; 16 ft. of 34" pipe, and 69 ft. of 1” pipe.

Piping to the aeration pads; 45 ft. of 1” pipe.

(ref. M-DCP-Z-11003 P00005, and P0O0006).

Size and quantity of in-line fittings and instrumentation: ref. M-DCP-Z-11003 M00001.

Pressure drop in the flow indicator in the air line to the ring headers: 23" WC (ref. Attachment 7.3).
Pressure drop in the flow indicator in the air line to the aeration pads: 29” WC (ref. Attachment 7.3).

ASSUMPTIONS

The air temperature at the input to the lines being evaluated is 100 °F. Basis: The normal operating temperature of the air
provided by the Process Air Compressor System. This considered a conservative estimate since the air will cool within the
dry receiver and air transfer lines.

For the line to the ring header; 16 ft. of %" pipe from the PCV to the flow indicator, 30 ft. of 1” pipe from the flow indicator to
the ring header, and 39 ft. of 1" pipe for the ring header (the ring header diameter is estimated to be 25 ft., one half of the
circumference is 39 ft.). Basis: The length of pipe is conservatively estimated for the longest run from the piping plans and
sections.

For the line to the aeration pads the pipe downstream of the PCV is all 1” and the longest run is estimated to be 45 feet.
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ANALYTICAL METHODS AND COMPUTATIONS:

The total pressure drop is determined by calculating and summing the individual pressure drops for each component in the
line between the the low pressure PCV and the silo. The method used is defined in reference 2.1.

The calculations are performed using Mathcad software.

The individual pressure drops in each line are calculated for the nominal and maximum anticipated flow rates. This
pressure drop plus the plenum pressure determines the setpoint for the low pressure PCV. The setpoint for the maximum
flow rate establishes the range for the low pressure PCV. The flow rates and the plenum pressure are recommended in the
Jenike and Johansen evaluation (Attachment 7.1).

Refer to the sketch in Attachment 7.2 for the lines being evaluated. Also refer to the DCNs: M-DCP-Z-11003 P-00005 and
M-DCP-Z-11003 P-00006, for determining the line lengths, number of fittings, valves and instruments per line.

Refer to Attachment 7.3 for flow indicator cutsheet indicating the pressure drop across the flow indicators.
Refer to Attachment 7.4 for the actual calculation and results.

RESULTS:

Ring headers: at normal flow the setpoint is 1.1 psig, at maximum flow the setpoint is 1.2 psig. considering the max setpoint
at 80% of the PCV range — the range is 0 to 1.5 psig.

Aeration pads: at normal flow the setpoint is 1.4 psig, at maximum flow the setpoint is 2.7 psig. considering the max
setpoint at 80% of the PCV range — the range is 0 to 3.4 psig.

SUMMARY OF CONCLUSIONS:

Ring headers: setpoint = 1.1 psig or 30" W.C., range is 0 to 1.5 psig or 0 to 40" W.C.

Aeration pads: setpoint 1.4 psig or 38" W.C., range is 0 to 3.4 psig or 0 to 90" W.C.

ATTACHMENTS:

Jenike & Johanson, Improving the Handling of Fly Ash at Saltstone Plant, November 2005. (67 sheets)
Sketch: Section of the aeration piping being evaluated (1 sheet)

Flow Indicator Cut Sheet (1 sheet)

Calculation (12 sheets)
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Improving the Handling of Fly Ash at Saltstone Plant

Westinghouse Savannah River Corporation
5164-2

1 BACKGROUND

At Westinghouse Savannah River Company’s (WSRC) Saltstone plant, fly ash is mixed with cement
and slag to form grout for concrete casks used to store low-level radioactive waste. Discharge
problems have been experienced for some time with removal of fly ash from silos, but recently these
problems have become much more severe.

Jenike & Johanson, Inc. (J&J) was asked to have an engineer visit the plant to inspect the equipment,
discuss the problems with plant personnel, and develop a path forward that can be implemented as
quickly as possible. Accordingly, Dr. John Carson of J&J visited the plant on October 24, 2005.

His trip report and proposal are contained in J&J Report 5164-1, dated October 26, 2005. Flow
properties testing and fluidizing handling testing were recommended to determine a solution to the
problem and to assess whether fluidized handling would be feasible for the current fly ash.

Samples labeled as Boral Class F fly ash were received from Boral Material Technologies in Belews
Creek, North Carolina for testing. Tests were conducted to measure flow properties and characterize
the material’s fluidization properties. This report discusses the results of those tests and provides
design recommendations utilizing fluidized handling.

2 FLOW PROPERTIES

A sample of Boral Class F fly ash was received for testing. Tests were run on the sample at its as-
received moisture content' of 0.07%.

These tests were run to determine the particle size of the material, its cohesive strength (used for
critical arching and ratholing dimensions), wall friction angles (used for calculating mass flow
hopper angles), permeability (used to determine critical steady-state discharge rates), and the bultk
density/consolidating pressure relationship. Cohesive strength and wall friction tests were run for
continuous flow conditions and for flow after seven days storage at rest at room temperature (72° F).

Highlights of the test results are discussed below. The complete test results, which are included in
Appendix 1, should be used for design purposes.

! The moisture value was determined by drying small samples at 107°C for two hours in a forced convection oven. The
loss in weight of each sample, divided by its original weight before drying, is denoted as the moisture.

5164-2 1
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Particle size
A particle size distribution was determined for the material, using laser diffraction’.

Tests were conducted using feed pressures of 0.5 bar and 3.0 bar. Note that the higher tested feed
pressure may result in the breakup of agglomerates, the removal of fine particles that were loosely
bound to coarse particles, or the attrition of weak particles.

The average of three runs is shown in the accompanying plots in Appendix 1. The calculated d(0.1),
d(0.5), and d(0.9) sizes® are given in the following table.

Materigl " d(00), pd0.3),
Fly ash at 0.5 bar 7.6 344 106.3
Fly ash at 3.0 bar 557, 25.6 84.9

Cohesive strength tests (arching and ratholing dimensions)

This material is cohesive and has the ability to form a stable rathole if stored in a funnel flow silo. In
addition to this “no flow” problem, funnel flow can cause erratic flow, exacerbate segregation,
reduce the live capacity of the silo, allow particle degradation (e.g., caking) in stagnant regions, and
induce high loads (depending on silo size) on the structure and downstream equipment due to
collapsing ratholes and eccentric flow channels. Fine powders such as this material will flood if the
rathole collapses or fresh material is added to the silo.

The material should therefore be handled in a mass flow silo, which provides a first-in-first-out flow
sequence, eliminates ratholes and the accompanying stagnant material, and minimizes segregation
effects. One of the requirements for achieving mass flow is to size the outlet large enough to prevent
arching. (Additional requirements, such as ensuring that the hopper walls are steep enough and
sufficiently low in friction, are discussed later.)

On a continuous flow basis, the tests show no minimum outlet dimensions are required to prevent
cohesive arching in a mass flow or funnel flow silo; hence, outlet sizes should be based on other
considerations such as flow rate requirements or feeder configurations. However, if this material is
allowed to remain at rest in a silo for a period of seven days, the minimum outlet diameter required
to prevent a stable arch from forming in a mass flow silo is 5.2 ft. If a wedge or a transition hopper
is used with a slotted outlet, the minimum required width of the slot is 2.6 ft., provided the outlet
length is at least three times its width.

2 The equipment used was a Malvern Mastersizer 2000 with a Scirocco dry dispersion feed unit. There are other
manufacturers’ analyzers that use laser light diffraction, but the data processing is unique to each unit and thus a oune-to-
one comparison of data should not be expected.

3 The terms d(0.1), d(0.5), and d(0.9) refer to the particle sizes at which 10%, 50%, and 90% of the sample is smaller,
respectively. The value for d(0.5) is also referred to as the mass median diameter.

5164-2 2
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If a 25% overpressure (P-FACTOR= 1.25) is applied to the material, due, for example, to vibration
or impact upon loading, the minimum outlet diameter required to prevent a stable arch from forming
in a mass flow silo increases to 8 ft. Thus, this material should be handled gently to avoid any

overpressure.
Compressibility test (bulk density as a function of consolidating pressure)

The bulk density of most bulk solids varies with consolidating pressure. Consideration must be
given to using the proper value for such calculations as silo loads, silo capacities, and feed density.

Bulk density values measured in our lab ranged from a minimum (unconsolidated) density of 63 pcf
to 77 pef over a range of consolidating pressures.

Note that density values can vary significantly if the particle size of the actual material to be handled
is different than tested. Also note that lower densities are possible if fine materials are fluidized or
aerated.

Wall friction tests (mass flow angles)

In addition to a properly sized outlet, the design of a mass flow silo must consider the hopper wall
angles, materials of construction, and surface finish. The hopper walls must be steep enough and
have sufficiently low friction to allow the material to flow along them. Wall friction angles were
determined on the wall materials listed in the following table. As an example of the test results, if a
conical hopper with a 6 ft. dia. opening were lined or fabricated using the listed wall materials, the
corresponding wall angles would be the maximum recommended for mass flow to occur.*

Maxitnun recommended mass flow wall angles’

Wall Materials ool

Continuous flow 7 days storage at rest

304 #2B Finish Stainless Steel Sheet® 27° 24°
TIVAR® 88’ 21° 21°
Mild Carbon Steel Plate, Aged® 12° NT®

* Hoppers with elongated outlets require significantly less steep angles than conical hoppers (typically 10° to 12° less
steep). Critical angles for such hoppers are given later in this report.

* The maximum recommended wall angle may vary, depending on outlet size. The angles specified here apply only for
the given outlet size, which may not be applicable due to arching dimensions of the material. The maximum
recommended wall angles should be selected from the appropriate table in this report, based on the actual outlet size for
a given design.

& This surface is a cold rolled mill finish that cannot be achieved by polishing. It is also important to note that sheet
thickness material was tested. Plate thickness, less commonly available, should not be substituted unless tests are
conducted to confirm that it is suitable.

7 Ultra high molecular weight (UHMW) polyethylene manufactured by Poly-Hi Solidur of Fort Wayne, Indiana.

8 Aged carbon steel plate with light rust.
¥ Not tested.

5164-2 3

Sheet 7 of 84



M-DCP-Z-11003 Rev 1
M-DCP-Z-11003-clc-t2-m1_rev 1 Attachment 7.1

JENIKE&
JOHANSON

Permeability test (limiting flow rates)

An outlet must be sized not only to prevent arching, but also to achieve the required discharge rate.
Fine powders often exhibit a rate limitation not experienced with coarse materials that readily allow

air to pass through them.

A permeability test was run to determine critical steady-state discharge rates. As an example of the
test results, if a mass flow cone with a 6 ft. diameter outlet were used with a cylinder containing a
20 ft. effective head of fully deaerated material, the critical discharge rate would be approximately

27 tons per hour.
3 FLUIDIZATION CHARACTERISTICS

Bulk density and pressure gradient as a function of superficial gas velocity were measured in an 8 in.
diameter test column. A diagram of the test setup is shown in Figure 1.

Test procedure

The test column was filled approximately 28 in. deep with a measured weight of material, and gas
flow was started. Gas flow was increased in stages, allowing flow, pressure, and height to stabilize
after each increase. Pressures, column height, and gas flow rate were acquired for each equilibrium
condition by a data acquisition (DAQ) system. Pressure was measured between three taps spaced

12 in. apart on the column. Column height was measured by manually adjusting a distance
transducer to the material top surface. Gas flow was increased until the pressure differential between
the two taps remained constant for several readings. Gas flow was then reduced in stages until gas
flow was stopped.

Test results

For materials that fluidize uniformly, pressure drop first increases with increasing gas velocity,
reaches a peak, then decreases and eventually levels off. The condition where pressure drop does
not change with increased gas flow indicates a fluidized state, and the gas velocity at which this
occurs is referred to as the complete fluidization velocity, U.s. 'In materials that do not fluidize
completely, the pressure drop may never reach a steady level, but continue to change as the gas
velocity is varied. As shown in Figure 2, the pressure drop leveled off for many sample periods,
indicating that a fluidized state was reached for this fly ash.

As the pressure increased at the beginning of the test the deaerated material in the column lifted as a.
slug approximately 1/2 to 1 inch; the material above the bubble formed by the lift failed quickly and
the column transitioned to fluidized with little bypassing or channeling. Once expanded and
fluidized, bubbles were small and uniform and slugging did not occur. As gas velocity decreased the
fly ash contracted to a contact bed state over a relatively narrow velocity range.

Minimum fluidization velocity, Uy, refers to the point of incipient fluidization. It is defined as the
intersection of the two parts of the pressure curve, i.e., the line of constant pressure drop

5164-2 4
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corresponding to complete fluidization, and the line of changing pressure drop in a static contact
bed, as shown in Figure 2. Note that there is a difference in the slope of the changing pressure drop
portion of the curve between gas flow increasing and decreasing. The slope of the increasing flow
portion is often influenced by initial fill conditions; therefore, the decreasing flow portion is used in
determining Up¢. .

Figure 2 also shows bulk density as a function of superficial gas velocity. Bulk density was
calculated using the measured height of material in the column and dividing the calculated volume
into the known weight of material in the column. In the fluidized region, the bulk density can also
be estimated from the pressure gradient as dP/h ~ gamma, where dP is the pressure drop, h is the
height over which the pressure drop occurs, and gamma is the bulk density.

Key values are summarized in the following table. All gas velocities in this report are given as
superficial gas velocities.

Flwidization Values

Minimum Complete Pressure
fluidization fluidization Deaerated Fluidized drop over
velocity U,  velocity Uy,  bulk density, bulk density, 1ft.atU,

Material ft/min ft/min pef pef psi
Boral Class F fly ash 0.83 1.35 78 50 0.38
Conclusions

The test indicates that the Boral Class F fly ash can be fluidized uniformly and is a good candidate
for both gas-assisted and fluidized handling.

Variables affecting fluidization behavior
Fluidization velocities are a function of gas properties such as density, viscosity, and temperature.

Two properties in the relationship, density and viscosity, are affected by gas temperature. The effect
of changes in gas density on fluidization velocity generally can be neglected. However, the effect of
change in viscosity, which for gases generally increases with increased temperature, can be
significant.

4 DISCHARGE TESTS
Gas-assisted discharge and fluidized discharge

Gas injection through a distribution membrane for the purpose of discharging material from a silo or
hopper commonly results in one of two discharge modes. Both discharge modes can use identical
fluidization equipment with minor variations in setup. The primary differences are in the type of
outlet valve, method of operation, silo geometry, and plenum pressure.

5164-2 5
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Gas-assisted discharge utilizes a fully open outlet with flow restricted by only the outlet size, fluid
conditions in the discharging material, and bulk properties of the discharging material. Most or all
of the injected gas is discharged with the material, except at low silo levels. Because the gas exits
through the outlet and not the top of the silo, the majority of silo content remains deaerated. A
plenum pressure is chosen which is insufficient for fluidization at normal operating silo levels but
will provide the necessary pressure gradient to entrain and discharge material when the outlet valve
is open. Discharge rates are typically relatively high and imprecise, and are generally not suitable
for applications requiring accurate metering. Examples of typical applications are truck, railcar, or
bulk bag loadout stations, and quick demand feed of downstream batch operations. Gas-assisted
discharge is used primarily with larger silos, but can be used on small silos.

Fluidization discharge controls flow rate from a fully fluidized silo by use of a feeder, usually a
rotary valve. Almost all of the fluidizing gas travels upward through the material, fluidizing it. A
sufficient plenum pressure is chosen to achieve minimum fluidization velocity at the highest design
level of the silo. Fluidization discharge is used when the required flow rates are relatively low and
need to be well controlled. Poorly fluidizing materials are typically unsuitable for fluidization
discharge. Fluidized discharge silos are limited in size by the pressures created by the fully fluidized
silo. Fluidized discharge systems are normally designed with cylindrical silos to achieve a constant
average upward gas velocity at any given level in the silo.

Both gas-assisted discharge and fluidization discharge require a high maximum flow and constant
low-pressure gas supply. Depending on the application, the gas flow requirement may be continuous
or only for a short period of time prior to discharge and during discharge. A typical regulator for
either type of application is normally specified to provide the design pressure, typically a value
between 0.5 and 5 psi depending on application, at zero flow, and provide 90 to 95% of full design
pressure up to 90% of a relatively high limiting flow rate, and then operate as a choked flow device.
This performance profile fits well with the requirements for either gas-assisted or fluidizing
discharge. With high material levels, less gas flow and higher plenum pressure are required to
provide reliable discharge, while at low material levels less pressure and more flow are required for
fluidization and clean-off. The regulator should be sized to “choke” or limit flow, at approximately
one to three times the minimum fluidization velocity, with the specific flow rate chosen based on test
results, material characteristics, and process requirements.

Test setup

The test rig is shown in Figure 3. It consists of a 22 in. diameter stainless steel cylinder clamped
onto a 25° from horizontal fluidization cone. The cone medium is a needled polyester fabric.
Material is discharged through a 1-7/8 in. diameter outlet with a 2 in. full port ball valve attached
below. Gas flow, plenum pressure, discharge rate, and rig weight were recorded by a data
acquisition system for all tests. Raw data was imported into a spreadsheet to generate a plot of test
parameters. Each data acquisition session was given a unique identification number. A test log and
data plots for each test are in Appendix 2.
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Test results

In addition to fluidization characterization tests, seven tests were run to determine the ability of this
fly ash to discharge after deaeration, required gas flow rates and plenum pressure, and discharge
rates. These tests were run on the sample at its as-received condition at room temperature. The
following table summarizes the tests run.

Surimary of Tests Run

Nominal
Plenum discharge
Test pressure, rate, Gas flow,
ID psi Ib/min SCFM/ftA2  Description
TO1 - - - See Fluidization Characteristics section of this report.
T02 0 85 0 Prior to discharge a 1.6 psi vacuum was applied to the
0.29 227 0t00.5,0.18 discharger plenum for approx. 10 min. Discharge with
average no plenum pressure indicates material not fully deaerated
prior to discharge.
TO3 0 0 0 Material deacrated by applying vacuum to plenum and
0.24 229 0.64 maxto 420 psf to top surface for approx. 19 hours prior to
0.2 at discharge.
equilibrium
TO4 0 210 1.28 max, No vacuum or top pressure applied prior to discharge —
0.5 430 0.98 at material recirculated and discharged after 1/2 hour at rest.
equilibrium
T05 0 0 1.76 t0 1.9,  Material deaerated per T03 for approx. 1-1/2 hour.
0.54 425 decreasing to
1.6 at end of
test
TO6 0 0 3.7 average = Material deaerated per TO3 for approx. 1-1/4 hour.
0.9 470 )
TO7 0 84 0.7 average ~ Material deaerated per T03 for 1/2 hour, then stored at
0.25 365 rest with 420 psf top surface consolidation and plenum
vented to atm. for 6 days prior to discharge. Initial valve
open with no plenum pressure produced steady flow at 84
lb/min. Pressurization at 0.26 psi caused rate to increase
to steady value of 365 Ib/min.

The minimum pressure required to initiate discharge depended on whether the fly ash had deaerated
or not. If not deaerated and compacted, material discharged with no applied plenum pressure. If
allowed to deaerate and stored for some period of time under a compaction load, the fly ash
discharged reliably with 1/4 psi, which was the lowest test value used. The requirement to achieve
discharge appeared to depend on the state of compaction, and not on how long the material had been
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stored in that state. Higher pressures of 0.5 and 0.9 psi increased the discharge rate but the increase
from 1/2 psi up to 0.9 psi was marginal.

Gas flow rates varied during the tests. Tests TO2 and T03, both at 1/4 psi plenum pressure but with
different pre-test deaeration, achieved approximately the same gas flow rate of 0.2 scfm/sq. ft. at the
end of the tests, and as the process equilibrated. Higher plenum pressures equated to higher gas
flows.

The highest gas flow rates occurred when the material head was low and material fluidized,
achieving very good clean-off of the membrane during emptying of the test rig at the end of test T07.

Conclusions

We conclude from these tests, as well as from our experience with similar applications, that this
material is capable of discharging from the existing equipment at rates exceeding those needed to
meet batch fill requirements. Flow rates of fluidized dischargers scale based on outlet area and .
pressure differential. The discharger used for testing has an outlet diameter of 1.875 inches. Scaling
the 230 Ib/min. discharge rate measured in TO03, after 19 hrs. at rest with high consolidation, to the
12 in. silo outlet equates to approximately 9,000 1b/min. at the same plenum pressure.

5 ANALYSIS AND RECOMMENDATIONS

There are four identical silos arranged in a 2 x 2 matrix. As shown in CBI Services drawings for
Contract No. 863011, each silo consists of a carbon steel cylinder section approximately 22 ft. in
diameter, below which are two conical sections each having an angle of approximately 22° (from
vertical). These are stainless steel plate construction and, according to the drawings, have an interior
surface finish of 2B. There are two air permeation shelves within these cone sections. One is
located near the bottom of the cylinder section starting 1 ft. above the top cone. The second is
located just below the mid-point of the cone sections at the 14 ft. diameter level. The lower cone
terminates at a 6 ft. diameter, below which is a Nol-Tec aeration cone which slopes at 40° from
vertical. See Nol-Tec Systems Drawings D-1031A-10 and —39. This aeration cone terminates at a
12 in. diameter, below which is an approximately 3 ft. tall vertical section (including a slide gate
valve) with a small chisel-shaped transition at the bottom interfacing with an air slide. The capacity
of each silo is approximately 560 tons.

At present the silos are dedicated as follows:

Silo #1 Fly ash
Silo#2  Spare
Silo #3 Slag
Silo #4 Cement

Each of the individual components is discharged one at a time into a common weigh hopper in the
proportions (by weight) of 45% fly ash, 45% slag, and 10% cement. Each 6,000 Ib. batch is dropped
into one of two Nol-Tec fluidizing blenders, after which the material is pneumatically conveyed to
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the premix feed silo, which discharges into a weigh hopper that meters material into the saltstone
mixer.

The present design rate is 35 tph, which corresponds to one 6,000 lb. batch about every 5 minutes.
There is a desire to increase the rate in the future to 50 tph by increasing the batch size to 8,500 Ib.
The batch cycle time would remain the same.

As can be seen from the Flow Properties Test Report in Appendix 1, this fly ash, once deaerated, has
strong ratholing and arching tendencies. Therefore aeration is essential in order to provide discharge
from the Nol-Tec cone. Furthermore, air must also be supplied to the upper permeation shelves to
both “fluff up” the fly ash as well as provide the required feed rate into the Nol-Tec cone. In our
opinion, the air flows currently being supplied are inadequate, and this is the reason for the flow
problems being experienced.

Our functional design recommendations are described below.
Permeation shelves

The upper and mid-level aeration rings each consist of a single bustle pipe with six nozzles. Each
level has its own rotameter that controls the air flow rate to 300 scfh (5 scfm) . There is an air
pressure gage in the air line just before each rotameter. According to plant personnel the pressure
here typically reads between 10 to 15 psig. The control system turns the air flow on only when the
slide gate valve is opened. During this time, the air flow is on for 3 seconds and then off for 10
seconds. This cycle is repeated as long as the discharge valve is open.

We recommend replacing the flow rate control device with a constant pressure device, maintaining a
constant average pressure of 1/4 psi (7 in. H,0) in each bustle pipe during and between discharge
cycles. The pressure should be removed when the batching operation is shut down. The expected
average gas flow rates are less than 1 scfm each at both permeation shelves. Some peaking of gas
flow will occur during cycles, with a maximum flow of approximately 5 scfm.

Discharger operation

The Nol-Tec aeration hopper has a common header leading to four individual nozzles, each of which
is located approximately 8 in. from the top of the cone. There is an individual gate valve next to the
hopper at each of these four nozzles.

As with the air supply to the two permeation shelves, the Nol-Tec header has its own rotameter that
controls the air flow rate to 300 scfh. Air flow is cycled on and off when the discharge valve is open
as described above.

1 The rotameter for the mid-level aeration ring goes from 0 to 900 scfh, but the line size for the air supply is the same as
for the other two levels; therefore the maximum flow rate is limited to 300 scfh.
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We recommend that the primary plenum gas supply provide a no-flow pressure of 0.3 psig in the
Nol-Tec plenum, maintain a pressure of 0.25 psig at 20 scfm, and provide a maximum (choked)
flow of 100 scfm. Expected gas flow during discharge is approximately 10 to 30 scfm if levels in
the silo are above the cylinder-cone transition. Plenum pressure should cycle on with the outlet valve
opening and off with the valve closing. If discharge rates are excessive, the gas should be applied
for only 10 seconds upon valve opening, and the amount of open time adjusted with operating
experience to obtain a reasonable flow rate. If excessive discharge rates occur even with limited gas
pressurization time, the plenum should be vented when not discharging, to allow partial deaeration
of silo contents. Plenum gas should always turn off before the valve closes, and should always
remain off when the valve is closed.

Fly ash in the silo is not intended to fluidize unless levels drop to within the fluidization cone.
Weigh hopper venting

According to Nol-Tec Drawing D-1031A-3, there is a dust filter at the top of the weigh hopper. It is
essential that this filter be operable and allow full venting of the weigh hopper to prevent discharging
from the silo into a pressurized environment. A pressure differential between the silo interior and
the weigh hopper is the motive force for discharge from the silo. Any decrease in this differential
will limit the silo discharge rate or prevent reliable discharge.

Air supply - general recommendations

Gas should be supplied by a pilot operated low-pressure regulator, such as a Fisher-Rosemont 299
series. Pilot operated regulators supply a reliably constant outlet pressure from shutoff conditions up
to choking flow rates. Direct operating regulators, which are more commonly used in compressed
air systems, provide an outlet pressure that varies considerably with flow rate, making them
unsuitable for discharger service. Alternate gas supply methods include regenerative and lobed-type
blowers, if supplied with suitable controls to maintain a constant pressure output over the required
range of gas flow rates.

Gas supply to each permeation shelf and to the discharger plenum should be three independent
systems.

When using regulators we recommend the control scheme shown in Figure 4, which consists of a
step-down regulator'’, a low-pressure/high-flow regulator, a rotameter or flow transducer, and an
overpressure relief valve or regulator. A pressure gauge should be connected directly to the
membrane plenum to determine the conditions in the silo and to serve as an indicator of a plugged or
damaged membrane.

' This regulator may not be needed if the maximum pressure of the gas supply is well below the allowable pressure for
the flow rate control device, or if the flow rate control device is unaffected by anticipated gas supply pressure
fluctuations.
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The flow rate required to clean off a membrane is dependent on the degree of clean-off required, the
discharger slope, fluidization characteristics of the bulk material, and fluidization membrane
permeability.

Regardless of gas supply equipment, an independent overpressure protection device connected
directly to the plenum should be used for safety reasons in all applications. If possible,
instrumentation to measure both gas flow rate into the plenum as well as plenum pressure also
should be installed. In addition, the silo should be evaluated for or equipped with a safety
overpressure/vacuum relief device.

Miscellaneous

For safety, the silo roof should be vented and provided with overpressure protection rated at
minimum for the pressure and flow capacity of the gas supply to the plenum.

A structural check should be performed to ensure that the modifications will not affect the integrity
of the silo. A quote for such work will be provided upon request.

6 GENERAL COMMENTS
Mass flow conditions

In a mass flow silo, the hopper section must be sufficiently steep and low enough in friction to cause
all the material to flow, without stagnant regions, whenever any material is withdrawn. Saying that
“all the material is flowing” does not imply or require that all the particles are flowing at the same
velocity. This is particularly true of particles that are in the converging hopper section. Material
flows more slowly at the walls than at the centerline of the hopper, due to friction with the walls.
This effect becomes visibly apparent when the material level is just above or within the hopper. It
also becomes more pronounced here because of the lack of head pressure.

In some cases, such a velocity differential may be beneficial (e.g., for in-silo blending). In other
applications, a uniform velocity may be required to minimize particle segregation effects, enforce
uniform residence time, or provide a well defined transition from one material to another. It is
essential that the design engineer be aware of any such requirements, and that they be properly taken
into account when designing a silo.

In addition to a proper design for a mass flow silo, the quality of construction is critical. Protrusions
into the flow channel caused by horizontal welds, incorrectly lapped liner plates, or poorly
constructed mating flanges will prevent mass flow. Similarly, poor quality surface finish caused by
weld spatter, poor quality workmanship, or simply not using the liner material specified may prevent
mass flow.

Conditions below the outlet are just as important as the hopper design. Gates must allow the bulk
solid to flow uniformly, and feeders must withdraw the bulk solid from the entire outlet area.
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It is imperative that the fabricator be made aware of both the design intent and the need for good
quality workmanship. In addition, the engineer should carefully inspect the fabrication of the hopper
and feeder.

Interior surface finish. Whenever possible, welding should be done on the outside of the hopper. If
interior welding is necessary, all welds on sloping surfaces must be ground flush and power brushed
to retain a smooth surface. After welding, all sloping surfaces must be clean and free of weld
spatter.

The surface finish is most critical in the region of the hopper outlet; therefore, any blisters from
exterior welding in this area must be brushed smooth. Horizontal or diagonal welded connections
should preferably be lapped with the upper section on the inside so that the resulting ledge does not
impede flow. If horizontal butt welds are used, care must be taken to avoid any protrusion into the
flowing solid. Vertical welds coinciding with the direction of material flow should preferably be
butted, then ground flush and power brushed as noted above.

Mating flanges. The lower of two mating flanges must be oversized to prevent any protrusions into
the flowing solid. The amount of oversize depends on the accuracy of the construction and erection;
usually one inch overall is sufficient.

All flanges should be attached to the outside of the hopper, with the hopper wall material being the
surface in contact with the flowing solids. This ensures that the flange does not protrude into the
flowing solids.

Feeder or gate below hopper. A feeder, a cutoff gate, or both may be used below the hopper outlet.
The key to feeder and gate design is to provide uniform withdrawal of the bulk solid from the entire

area of the outlet.

If a gate is used below a mass flow hopper, the gate must be either fully open or fully closed. A
partially opened gate creates a flow obstruction and will convert what would otherwise be a mass
flow design into funnel flow.

Poke holes and access doors

In general, poke holes are not recommended in mass flow silo designs, as they have a tendency to
prevent flow along the walls, thus creating a problem that mass flow silos are intended to solve.

Access doors are also a frequent cause of problems. If they are essential, it is better to locate them in
a vertical, cylindrical section rather than in the hopper section.

Stainless steel

Stainless steel plate and sheet can be obtained in a variety of surface finishes. Generally, a given
finish is smoother for sheet thicknesses (10 ga or thinner) than for plate thicknesses (3/16 in. or
thicker). Some finishes—such as 2B —may be available only in sheet thicknesses. Unless otherwise
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specified, all recommendations in this report concerning the use of stainless steel are based on a
surface finish normally associated with sheet thickness material in contact with the bulk solid.

Warning

These recommendations are based upon samples and information provided by WSRC, and upon
expected operating conditions as described by WSRC. We assume that the information furnished by
WSRC is accurate and complete, that the samples and expected operating conditions are
representative of those which will exist in the completed facility, and that WSRC will carry out
routine tests and maintenance during periods of operation in accordance with prudent industrial
practice.

Bulk materials of inferior flowability (e.g., more cohesive, with larger critical arching and ratholing
dimensions, or more frictional, requiring steeper wall angles) should not be placed in the silo since
erratic flow or flow obstructions are then likely to occur.

This may lead to the development of voids within the silo and impose dynamic loads when material
collapses into the voids. In addition to problems associated with process stoppages, such conditions
can create severe safety hazards and structural failures.

If the silo is to store material whose properties may vary over a wide range of flowability and
density, we recommend that WSRC routinely test the flow properties and bulk density of the
material prior to placing it in the silo in order to avoid such problems.

Mass flow in silos may cause unusually high localized loads at the transition between the vertical
section and the mass flow hopper. In using mass flow designs or converting an existing silo to mass
flow, the structure must be checked to be sure it is sufficiently strong to withstand these loads.

Follow-on services

Prefabrication drawing review. We strongly recommend that we review, before fabrication, any
detail drawings resulting from our recommendations. This review will ensure that the design

follows our recommendations and that any design details or changes are consistent with reliable
material flow.

Only those aspects of the design that affect material flow will be addressed. Review of structural or
mechanical details or calculations is not included.

There will be no fee for this review if our recommendations are closely followed; however, if
substantial changes are made and redesign is necessary, the client will be notified of this and we will
provide a quotation for this work.

Bulk solids training. Proper training of personnel involved in solids handling and processing is
essential to operating an efficient and reliable bulk solids handling system. Since the theory of bulk
solids handling is seldom a part of formal engineering training, many in industry lack an
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understanding of why solids handling problems occur and what practical steps can be taken to
diagnose, alleviate, or prevent them.

As the leader in this field, Jenike & Johanson provides training for engineers, operators, scientists,
formulators, and other personnel on the key elements of bulk solids handling theory and their
application to common industrial problems. Training helps to foster greater awareness of operating
efficiency, safety, and process improvement, along with an understanding of the reasoning behind
our recommendations. Presenting this training at your facility enables us to focus on your
company’s bulk solids and flow-related concerns, and to discuss related issues in confidence.

Further details about our courses are available from a Jenike & Johanson engineer and also can be
found at www.jenike.com.
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Flow Properties Test Data
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SUMMARY OF TESTS PERFORMED

This report presents various flow property test results as indicated for the
following material(s) :

BULK MATERIAL MOISTURE
MATERIAL ID # DESCRIPTION PARTICLE SIZE CONTENT
1 24342 Boral Class F Flyash As Rec’'d 0.07%

BULK TIME TEMPERATURE PAR.SIZE BIN BULK HOPPER CHUTE FLOW OTHER

MATERIAL hr deg F ANALYSIS DIM DENSITY ANGLES ANGLES RATE
1 0.0 72 X X X X X X
162.0 72 X X
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BULK MATERIAL 1: Boral Class F Flyash
PARTICLE SIZE As Rec’d

MOISTURE CONTENT 0.07%

SECTION I. BIN DIMENSIONS FOR DEPENDABLE FLOW

Storage Time at Rest 0.0 hrs
Temperature 72-deg F

PART A. BINS WITH UNLIMITED MAXIMUM SIZE

Optimum Mass Flow Dimensions

P-Factor BC feet BP feet
1.00 0.* 0.*
1.25 0.* 0.*
1.50 0.* 0.*
2.00 0.* 0.*

Funnel Flow Dimensions

P-Factor BF (feet) EH= 1.0 2.5 5 10 20 27 feet

Critical Rathole Diameters, DF (feet)

1.00 0.* 0.5 1.1 1.9 3.1 4.4 5.0
1.25 0.* 0.6 1.3 2.3 3.5 4.8 5
1.50 0.* 0.7 1.5 2.6 3.9 5 6
2.00 0.* 0.9 1.9 3.1 4.4 6 6

0.* Indicates that no minimum dimensions are given by the tests. Instead,
the outlet size should be selected by consideration of particle
interlocking, flow rate, etc.

TERMS
P-FACTOR = overpressure factor

BC = recommended minimum outlet diameter, conical hopper

BP = recommended minimum outlet width, slotted or oval outlet
BF = minimum width of rectangular outlet in a funnel flow bin
EH = effective consolidating head

For detailed explanations of terms see appendix pages A5, A6, and A7.
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BULK MATERIAL 1:

PARTICLE SIZE As

MOISTURE CONTENT

Storage Time at Rest 162.0 hr
Temperature 72 deg F

Boral Class F Flyash

Rec’d

0.07%

PART A. BINS WITH UNLIMITED MAXIMUM SIZE

Optimum Mass Flow Dimensions

P-Factor BC feet BP feet
1.00 5.2 2.6
1.25 8.1 4.1
1.50 10.7 5.4
2.00 14.2 7.1
Funnel Flow Dimensions
P-Factor BF (feet) EH= 1.0 2.5 5 10 20
Critical Rathole Diameters, DF (feet)
1.00 2.8 2.8 4.9 8 12 17
1.25 4.3 3.2 6 9 14 19
1.50 5.5 3.5 6 10 15 20
2.00 7.2 4.2 8 12 17 22
TERMS

P-FACTOR = overpressure factor
BC
BP
BF
EH

W onon

For detailed explanations of terms see appendix pages A5, A6, and A7.

Sheet 26 of 84

recommended minimum outlet diameter, conical hopper
recommended minimum outlet width, slotted or oval outlet
minimum width of rectangular outlet in a funnel flow bin
effective consolidating head

Attachment 7.1

5164-2
27 feet
19
21
22
24



M-DCP-Z-11003 Rev 1

M-DCP-Z-11003-clc-t2-m1_rev 1

BULK MATERIAL 1:

Boral Class F Flyash

PARTICLE SIZE As Rec’'d

MOISTURE CONTENT 0.07%
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SECTION II. SOLIDS DENSITY
TEMPERATURE 72 deg F

BULK DENSITY
The bulk density, GAMMA, is
pressure, SIGMAl, expressed

a function of the major consolidating
in terms of effective head, EH.

EH (feet) 0.5 1.0 2.5 5.0 10.0 20.0 40.0
SIGMAl (psf) 34. 71. 181. 370. 752. 1529. 3108.
GAMMA (pcf) 68.0 70.5 72.5 73.9 75.2 76.5 77.7

COMPRESSIBILITY PARAMETERS

Bulk density, GAMMA, is a function of the major consolidating pressure

SIGMAl, as follows:

For SIGMAl(I-1) < SIGMAl < SIGMA1(I) :

GAMMA = MAX [GAMMA(I) (SIGMA1/SIGMA1(I))

Minimum bulk density GAMMAM =

I SIGMA1(I)

psf
1 14.1
2 43.2
3 64.8
4 102.0
5 177.7
6 307.9
7 425.3
8 601.9
9 837.5
10 1191.4
11 1484.1
12 1777.3
13 2072.2
14 2364.4
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BETA(I)
,GAMMAM ]
62.6 pcf

GAMMA(I) BETA(I)

pcf

66.1 0.02766

68.5 0.03179

70.3 0.06440

71.4 0.03220

72.5 0.02794

73.6 0.02718

74.2 0.02396

74.7 0.02300

75.4 0.02553

76.0 0.02413

76.4 0.02269

76.7 0.02421

77.0 0.02141

77.2 0.02254

4
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M-DCP-Z-11003-clc-t2-m1_rev 1

JENIKE&
JOHANSON

BULK MATERIAL 1: Boral Class F Flyash

PARTICLE SIZE As Rec’d

MOISTURE CONTENT 0.07%

SECTION III. MAXIMUM HOPPER ANGLES FOR MASS FLOW

WALL MATERIAL: 304 #2B Finish Stainless Steel Sheet
STORAGE TIME AT REST 0.0 hrs
TEMPERATURE 72 deg F

HOPPER ANGLES FOR VARIOUS HOPPER SPANS

Dia of Cone (feet) 0.27 0.50 1.00 2.00 4.00 8.00
Width of Oval (feet) 0.14 0.26 0.50 0.99 1.95 3.85
SIGMA (psf) 7.4 15.4 34. 77. 165. 343.
SIGMAl (psf) 9.2 19.6 43. 95. 194. 393.
Wall Friction Angle

PHI-PRIME (degq) 26. 25. 24. 22. 19. 18.
Hopper Angles

THETA-P (deg) 26. 27. 30. 33. 36. 38.
THETA-C (deg) 15. 16. 18. 21. 25. 28.

304 #2B Finish Stainless Steel Sheet
162.0 hr

WALL MATERIAL:
STORAGE TIME AT REST
TEMPERATURE 72 deg F

HOPPER ANGLES FOR VARIOUS HOPPER SPANS

Dia of Cone (feet) 0.66 1.00 2.00 4.00 6.67
width of oOval (feet) 0.34 0.50 0.99 1.96 3.24
SIGMA (psf) 20.4 33.7 76. 163. 281.
SIGMAl (psf) 27.9 44.0 95. 197. 331.
Wall Friction Angle
PHI-PRIME (deg) 28. 25. 22. 21. 19.
Hopper Angles
THETA-P (deg) 24. 28. 31. 34. 36.
THETA-C (degq) 13. 16. 20. 23. 25.

5
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M-DCP-Z-11003-clc-t2-m1_rev 1

JENIKE&
JOHANSON

BULK MATERIAL 1:
PARTICLE SIZE As

MOISTURE CONTENT

WALL MATERIAL: Tivar 88
STORAGE TIME AT REST 0.0 hrs
TEMPERATURE 72 deg F

Boral Class F Flyash
Rec’'d

0.07%

HOPPER ANGLES FOR VARIOUS HOPPER SPANS

Dia of Cone (feet) 0.27
Width of Oval (feet) 0.15
SIGMA (psf) 7.4
SIGMAl (psf) 9.5
Wall Friction Angle

PHI-PRIME (deg) 27.
Hopper Angles

THETA-P (deg) 24.
THETA-C (deg) 13.
WALL MATERIAL: Tivar 88
STORAGE TIME AT REST 162.0 hr

TEMPERATURE 72 deg F

0.50 1.00 2.00 4.00
0.26 0.50 0.99 1.96
15.3 34. 75. 160.
19.7 44. 96. 200.
26. 24. 23. 22.
26. 28. 30. 32.
15. 17. 18. 20.

HOPPER ANGLES FOR VARIOQUS HOPPER SPANS

Dia of Cone (feet) 0.65
Width of Oval (feet) 0.33
SIGMA (psf) 20.4
SIGMAl (psf) 26.9
Wall Friction Angle

PHI-PRIME (deg) 26.
Hopper Angles

THETA-P (deg) 26.
THETA-C (deg) 15.
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1.00 2.00 4.00 6.78
0.50 0.99 1.97 3.31
33.7 75. 159. 281.
44.0 97. 200. 343.
25. 24. 22. 21.
28. 29. 31. 33.
16. 18. 20. 22.
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JENIKE& 5164-2
JOHANSON

BULK MATERIAL 1: Boral Class F Flyash
PARTICLE SIZE As Rec’d

MOISTURE CONTENT 0.07%

WALL MATERIAL: Mild Carbon Steel Plate, Aged
STORAGE TIME AT REST 0.0 hrs
TEMPERATURE 72 deg F

HOPPER ANGLES FOR VARIOQOUS HOPPER SPANS

Dia of Cone (feet) 0.29 0.50 1.00 2.00 4.00 8.00 10.50
wWidth of Oval (feet) 0.16 0.26 0.51 1.01 1.99 3.95 5.18
SIGMA (psf) 7.4 13.9 31. 68. 146. 309. 412.
SIGMAl (psf) 10.7 21.0 47. 102. 210. 427. 563.
Wall Friction Angle

PHI-PRIME (degq) 32. 32. 31. 29. 27. 26. 26.
Hopper Angles

THETA-P (degq) 18. 18. 19. 22. 24. 26. 27.
THETA-C (deg) 7. 7. 7. 8. 11. 13. 14.
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M-DCP-Z-11003-clc-t2-m1_rev 1 Attachment 7.1
JENIKE & 51642
JOHANSON

BULK MATERIAL 1: Boral Class F Flyash
PARTICLE SIZE As Rec’d

MOISTURE CONTENT 0.07%

SECTION IV. CRITICAL STEADY SOLIDS FLOW RATES IN AIR

TEMPERATURE 72.0 deg F

CONICAL MASS FLOW HOPPER

Flow rate expressed in units of tons/hr.

BC EH = 2.5 feet 5.0 feet 10.0 feet 20.0 feet 40.0 feet
0.25 feet 0.02 0.02 0.02 0.02 0.01
0.50 feet 0.20 0.17 0.15 0.13 0.12
0.75 feet 0.50 0.43 0.40 0.36 0.32
1.00 feet 0.97 0.85 0.76 0.68 0.63
2.00 feet 4.2 3.7 3.3 3.0 2.8
4.00 feet 17. 15. 14. 12. 11.
8.00 feet 73. 64. 57. 52. 48.

TRANSITION MASS FLOW HOPPER

Flow rate expressed in units of tons/hr per feet length of outlet.

BP EH = 2.5 feet 5.0 feet 10.0 feet 20.0 feet 40.0 feet
0.25 feet 0.22 0.18 0.17 0.15 0.14
0.50 feet 0.59 0.50 0.47 0.41 0.38
0.75 feet 0.95 0.85 0.76 0.68 0.63
1.00 feet 1.3 1.1 1.0 0.95 0.88
2.00 feet 2.8 2.4 2.2 2.0 1.8
4.00 feet 5.8 5.0 4.5 4.1 3.8
8.00 feet 11. 10. 9.2 8.3 7.7

TERMS

BC = diameter of circular outlet
BP = width of slotted outlet
EH = effective consolidating head
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JENIKE & §164-2
JOHANSON

BULK MATERIAL 1: Boral Class F Flyash
PARTICLE SIZE As Rec’d

MOISTURE CONTENT 0.07%

SECTION V. AIR PERMEABILITY TEST RESULTS

Temperature of test 68 deg F

K, the AIR permeability factor of the solid is defined from
Darcy’s law in the following form:

K = -u (GAMMA) / (dp/dx)

where:

=}
]

superficial AIR velocity through the bed of solids
dp/dx = AIR pressure gradient across the bed

bulk density of the solid in the bed

|

K is a function of the bulk density of the solid

-a
K = KO (GAMMA / GAMMAO)

At room temperature, for GAMMA between 65.4 and 81.1 pcf:

KO = 0.001264 ft/s

GAMMAO 66.0 pcf

a= 5.58
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JENIKE&
JOHANSON

Sample Name:

Boral_Class_F_Flyash_Grab_0.5Bar_Avg

Particle Size Distribution Analysis

Atta

chment 7.1

5164-2

Jenike & Johanson ID: Supplier Vol. Weighted Mean D[4,3]: 47.049 um
Surface Weighted Mean D[3,2]: 15.452 um
d(0.1): 7.583 um
Measured: Friday, November 04, 2005 10:43:44 AM d(0.5): 34.412 um
Notes: Average of 3 measurements from Flyash.mea d(0.9): 106.284 um
Particle Size Distribution
T T } ‘ T T 1 1 T i T 11‘
o T HH T | .
‘ | | | |
5 1 }‘ { Il 44 }!,“} |
= ! | ) ‘ ! [ | l [ | ’ HI
£ 4 e ' f
p l I\ [l . <
S 3 ’ i | / : ‘ |
o [ | f |
> 2l o | [ | /‘ ! R 01 |1 !
| A | |
1 P ! /‘ 25 * S B \
LT LU 1]
0 £t | | L1 i = ‘ I 11 = B { 14 & | S S 1
0.1 1 10 100 1000
Particle Size (um)
—Boral_Class_F_Flyash_Grab_0.5Bar_Avg, Friday, November 04, 2005 10:43:44 AM
Particle Size Distribution
T 1 117111 [T 11710 ' ‘ HEER
100 | E— ! ‘“ | ,.,A,AJ,,A‘AE,.( \ ! Il 1 ' . ; " [
o] N R A1} AR 81) i
| — —t= N T T t
_ 1 i [T TTTIT [ TTU Il
s 70 | 11 T 7T I
® 60 | | | | | | / ! | '.
E 50 . b i) 7] e N
3 sl W ’ T
> [ (111 | ‘ |
0 — T ]
20 EE | -
10 B ‘ ;\ JA
0 [ 1 11 \ LIV
0.1 1 100 1000
Particle Size (pm)

[Sze (pm)[VolUnder %| [Size (pm)[VolUnder %| [Size (um)[VolUnder %| [Size (um)[VolUnder %] [Size (um)| Vol Under %
0.300 0.00 1.803 1.47 10.840 16.41 65.156 7410 391.651 100.00
0.353 0.00 2123 1.79 12.759 20.09 76.695 79.99 461.012 100.00
0.416 0.00 2499 2.15 15.019 2418 90.278 85.35 542.656 100.00
0.489 0.00 2.941 2.60 17.679 28.64 106.266 90.00 638.761 100.00
0.576 0.00 3.462 3.19 20.810 33.41 125.085 93.78 751.885 100.00
0.678 0.01 4.075 3.99 24.495 38.48 147.238 96.66 885.043 100.00
0.798 0.13 4.797 5.04 28.833 43.84 173.314 98.64 1041.784 100.00
0.939 0.34 5.646 6.44 33.939 49.51 204.008 99.74 1226.283 100.00
1.106 0.60 6.646 8.23 39.950 55.45 240.137 100.00 1443.457 100.00
1.301 0.89 7.823 10.47 47.025 61.63 282.665 100.00 1699.092 100.00
1.532 1.18 9.209 13.19 55.353 67.91 332.725 100.00 2000.000 100.00

Optical particle model:  Default Analysis model: General purpose

Particle RI: 1.520 Obscuration: 345 %

Absorption: 0.1 Weighted Residual: 0413 %

Dispersant: Dry dispersion Measurement int. time: 16806 mS FAM

Plot 1 File name: Flyash.mea

Malvern Instruments Ltd.
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M-DCP-Z-11003-clc-t2-m1_rev 1 Attachment 7.1

RSN sios2
Particle Size Distribution Analysis
Sample Name:
Boral_Class_F_Flyash_Grab_3Bar_Avg
Jenlke & Johanson ID: Supplier Vol. Weighted Mean D[4,3]: 36.700 um
Surface Weighted Mean D[3,2]: 10.652 um
d(0.1): 5.727 um
Measured: Friday, November 04, 2005 10:49:23 AM d(0.5): 25.588 um
Notes: Average of 3 measurements from Flyash.mea d(0.9): 84.858 um
6 —— Particle Size Distribution i —
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0.1 1 10 100 1000
Particle Size (um)
L —Boral_Class_F_Flyash_Grab_3Bar_Awg, Friday, November 04, 2005 10:49:23 AM
Particle Size Distribution
{ | 1111 [ T | \ [ | | ’ IRERE
100 + T 1 , { : !
90 — - T L o N
80 ol | 1
9 70 —1—— ' H—
) 60 ' 1l
S 50 - [ '
| |
§ 40 T St »;
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20 i o=
10 ’ :
g 1] 1]
0.1 1000
Particle Size (um)

Size (pm)| Vol Under % Size (um)| Vol Under % Size (um)| Vol Under % [Size (um)| Vol Under % Size (pm) | Vol Under %
0.300 0.00 1.803 2.41 10.840 22.56 65.156 82.68 391.651 100.00
0.353 0.07 2123 2.89 12.759 27.08 76.695 87.40 461.012 100.00
0.416 0.18 2.499 3.49 15.019 32.02 90.278 91.45 542,656 100.00
0.489 0.33 2.941 4.25 17.67% 37.29 106.266 94.72 638.761 100.00
0.576 0.50 3.462 5.20 20.810 42.79 125.085 97.22 751.885 100.00
0.678 0.70 4.075 6.40 24.495 48.46 147.238 98.92 885.043 100.00
0.798 0.92 4.797 79 28.833 54.24 173.314 99.90 1041.784 100.00
0.939 1.15 5.646 9.81 33.939 60.10 204.008 100.00 1226.283 100.00
1.106 1.40 6.646 12.18 39.950 65.98 240137 100.00 1443457 100.00
1.301 1.69 7.823 15.08 47.025 71.79 282.665 100.00 1699.092 100.00
1.532 2.02 9.209 18.54 55.353 77.41 332.725 100.00 2000.000 100.00

Optical particle model: Default Analysis model: General purpose

Particle RI: 1.520 Obscuration: 294 %

Absorption: 0.1 Welghted Residual: 0.286 %

Dispersant: Dry dispersion Measurement int. time: 9433 mS FAM

Plot 2 File name: Flyash.mea

a

Malvern Instruments Ltd.
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M-DCP-Z-11003-clc-t2-m1_rev 1 Attachment 7.1
JENIKE&
JOHANSON fi64-2
BULK MATERIAL: Boral Class F Flyash
PARTICLE SIZE: As Rec'd CREATE: 5/11/11 JOB#: 5164.01
MOISTURE % WT: 0.07% RUN: 5/11/23 ID#: 24342

DELTA & PHIRELATIONS
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Plot 3
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JENIKE&
JOHANSON 51642
BULK MATERIAL: Boral Class F Flyash
PARTICLE SIZE: As Rec'd CREATE:  5/11/11 JOB#: 5164.01
MOISTURE % WT: 0.07% RUN: 5/11/23 ID#: 24342
YIELD LOCUS
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Normal Load V, Ibf for 2.50 inches cell

Plot 4
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JENIKE&
JOHANSON 5164-2
BULK MATERIAL: Boral Class F Flyash
PARTICLE SIZE: As Rec'd CREATE:  5/11/11 JOB#: 5164.01
MOISTURE % WT: 0.07% RUN: 5/11/23 1D#: 24342
YIELD LOCUS
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M-DCP-Z-11003-clc-t2-m1_rev 1 Attachment 7.1
JENIKE&
JOHANSON 5164-2
BULK MATERIAL: Boral Class F Flyash
PARTICLE SIZE: As Rec'd CREATE:  5/11/11 JOB#: 5164.01
MOISTURE % WT: 0.07% RUN: 5/11/23 ID#: 24342
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Plot 6

Sheet 38 of 84



M-DCP-Z-11003 Rev 1

M-DCP-Z-11003-clc-t2-m1_rev 1 Attachment 7.1
ENIKE&
]JOHANSON 51642
BULK MATERIAL: Boral Class F Flyash
PARTICLE SIZE: As Rec'd CREATE: 5M11/11 JOB#: 5164.01
MOISTURE % WT: 0.07% RUN: 5/11/23 ID#: 24342

TEMPERATURE: 72deg F

BULK DENSITY VS. CONSOLIDATING PRESSURE
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Consolidating Pressure SIGMA1, psf

Plot 7
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M-DCP-Z-11003-clc-t2-m1_rev 1 Attachment 7.1
JENIKE&
JOHANSON 5164-2
BULK MATERIAL: Boral Class F Fiyash
PARTICLE SIZE: As Rec'd CREATE:  5/11/11 JOB#: 5164.01
MOISTURE % WT: 0.07% RUN: 5/11/23 |D#: 24342

TEMPERATURE: 72 deg F
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JENIKE&
JOHANSON 5164-2
BULK MATERIAL: Boral Class F Flyash
PARTICLE SIZE: As Rec'd CREATE:  5/11/11 JOB#: 5164.01
MOISTURE % WT: 0.07% RUN: 5/11/23 ID#: 24342

TEMPERATURE: 72deg F
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JENIKE&
JOHANSON 51842
BULK MATERIAL: Boral Class F Flyash
PARTICLE SIZE: As Rec'd CREATE:  5/11/11 JOB#: 5164.01
MOISTURE % WT: 0.07% RUN: 5/11/23 ID#: 24342

TEMPERATURE: 72degF
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JENIKE&
JOHANSON 6164-2
BULK MATERIAL: Boral Class F Fiyash
PARTICLE SIZE: As Rec'd CREATE:  5/11/11 JOB#: 5164.01
MOISTURE % WT: 0.07% RUN: 5/11/23 |D#: 24342

TEMPERATURE: 68 deg F

Permeability vs. Bulk Density
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Bulk Density GAMMA, pcf

Plot 11
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SELECTION OF BIN AND FEEDER
Types of bins
A bin (silo, bunker) generally consists of a vertical cylinder and a sloping, converging hopper.

The first step in the process of bin selection is to decide on the type of bin required. From the
standpoint of flow, there are three types: mass flow, funnel flow, and expanded flow.

Mass flow bins

In a mass flow bin, the hopper is sufficiently steep and smooth to cause flow of all the solids
without stagnant regions whenever any solids are withdrawn.

Mass flow bins, examples of which are shown in Figure A1, have certain advantages. Flow is
uniform, and the feed density is practically independent of the head of solids in the bin. This
frequently permits the use of volumetric feeders for feed rate control. Since stagnant regions are
eliminated, low level indicators work reliably. Even though the solids may segregate at the point of
charge into the bin, segregation of the discharge is minimized by the first-in-first-out flow sequence
associated with mass flow. This flow sequence also ensures uniform residence time and deaeration
of fine powders.

Mass flow bins are recommended when handling cohesive materials, powders, and materials which
degrade with time, and when segregation needs to be minimized.

Ledges and protrusions are not permitted in a mass flow hopper. In addition, the outlet must be
fully effective. If the hopper is equipped with a shut-off gate, the gate must not prevent flow of
material along the hopper wall. If a feeder is used, it must draw material across the full outlet area.
(See "Feeders" below)

Mass flow bins can be used for in-bin blending. Of particular benefit in this regard is Jenike &
Johanson's patented BINSERT® system. This device controls the flow pattern of solids in a bin.

Funnel flow bins

Funnel flow occurs when the hopper is not sufficiently steep and smooth to force material to slide
along the walls. It also occurs when the outlet of a mass flow bin is not fully effective. Examples
of funnel flow bins are shown in Figure A2.

In a funnel flow bin, solids flow toward the outlet through a channel that forms within stagnant
material. With non-free-flowing solids, this channel expands to a diameter that approximates the
largest dimension of the outlet. When the outlet is fully effective, this dimension is the outlet’s
diameter if circular, or the diagonal if the outlet is square or rectangular. The channel will be stable
if its diameter is less than the critical rathole diameter.

With free-flowing solids, the flow channel expands at an angle which depends on the effective angle
of friction of the material. The resulting flow channel is generally circular with a diameter in excess
of the outlet diameter or diagonal.

‘When the bin discharge rate is greater than the charge rate, the level of solids within the channel
drops, causing layers to slough off the top of the stagnant mass and fall into the channel. This
spasmodic behavior is detrimental with cohesive solids since the falling solid packs on impact,
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thereby increasing the possibility of arching. With sufficient cohesion sloughing may cease,
allowing the channel to empty out completely and form a stable rathole. Aerated solids charged into
this empty rathole might overflow the feeder.

When a fluidized powder is charged directly into a funnel flow channel at a sufficiently high rate
and is withdrawn at the same time, it has no chance to deaerate. It therefore remains fluidized in the
channel and floods when exiting the bin. A rotary valve is often used under these conditions to
contain the material, but a uniform flow rate cannot be ensured because flow into the valve is erratic.

In general funnel flow bins are suitable only for coarse, free-flowing or slightly cohesive, non-
degrading solids when segregation is unimportant.

Converting funnel flow bins to mass flow can often be achieved with relatively little expense. One
way to do this is to use the BINSERT® system referred to in the paragraph on blending above.
Another way is to install a low friction liner.

Expanded flow bins

Examples of expanded flow bins are shown in Figure A3. The lower part of such a bin operates
with flow along the hopper walls (similar to mass flow), while the upper part operates in funnel
flow. The mass flow outlet usually requires a smaller feeder than would be the case for a funnel
flow bin. The mass flow hopper section should expand the flow channel to a diagonal or diameter
equal to or greater than the critical rathole diameter. This eliminates the likelihood of ratholing in
the funnel flow section.

These bins are used for storage of large quantities of non-degrading solids. This design is also
useful as a modification of existing funnel flow bins to correct erratic flow caused by arching,
ratholing, or flooding.

This concept can be used with multiple outlets as shown in Figure A3 (B), where simultaneously
flowing mass flow hoppers are placed close enough together to cause a combined flow channel
larger than the critical rathole diameter.

With extremely free-flowing solids such as plastic pellets, cement clinker, and coarse sand, both
funnel flow and expanded flow bins may pulsate. This is caused by the flow pattern suddenly
switching from a steady state, central channel-type flow to a much more extensive secondary flow
pattern that may extend to the bin walls. Such a condition may reduce segregation problems, but
the shock loads imposed may seriously challenge the structural integrity of the bin.

Feeders

Feeders are used to control the rate of material discharge from a bin (hopper, silo, bunker) outlet.
They must not be confused with conveyors, which simply transport material from one point to
another. Common feeders include screws, belts, rotary vanes, rotary plows, rotary tables, vibrating
pans, and vibrating louvers. The rate of material being discharged is most commonly controlled
volumetrically from these feeders, i.e., the volume of material per unit time may be varied by
changing feeder speed, amplitude, or frequency. Several of these feeders may also operate
gravimetrically, i.e., the mass of material per unit time is measured and controlled.

Proper feeder selection depends on a number of factors based on the bin choice and feed
requirements.

Two major objectives for efficient feeder design are uniform withdrawal of the material from the
entire bin outlet area (i.e., fully effective outlet) and minimizing the material loads on the feeder, all
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within the process requirements of flow rate and layout. In order to ensure that the outlet is fully
effective, the choice of feeder must be based on the outlet size and shape. If the requirements of bin
selection dictate that the outlet be slotted, the feeder must increase in capacity in the direction of feed
to ensure a uniform draw of material across the entire outlet. The choice of feeders is generally
limited to either a belt or a screw. If the feeder's capacity does not increase properly, the feeder will
tend to draw material from either the front or back of the slot, resulting in a high velocity flow
channel having a diameter only one to two times the width of the slot. This becomes critical when
feeding powders, since the powder may remain fluidized within this channel and flood on exiting
the bin.

To limit high initial loads and starting torque caused by differential settlement between the hopper
and the feeder, it is essential that the feeder be either suspended from the bin itself or supported on
a flexible frame so as to readily deflect with the bin as solids are added to it.

Detailed feeder selection guidelines are explained in technical papers available from Jenike &
Johanson, several of which are listed in the Technical Papers Reference at the end of this Appendix.

DISCUSSION OF TEST REPORT DATA

In the discussion that follows, each section of the test report is explained in general terms. Please
refer to Figures A1, A2, and A3, where many of the symbols are shown. The symbols and other
terms used in the text are explained in the Glossary of Terms and Symbols on pages A13 to A15.
The concepts of gravity flow of solids and examples of application of solids flow data are described
in technical papers available from Jenike & Johanson. (See the Technical Papers Reference at the
end of this Appendix).

Moisture

Unless otherwise noted, moisture values quoted in this report have been determined by preparing
three samples, approximately 15 g each. If the material contains coarse particles, each sample was
first screened to -6 mesh. The samples were then dried at 107°C for two hours in a forced
convection oven. The three values of loss in weight of each sample divided by its original weight
were averaged and denoted as the sample's moisture.

Section I - Bin dimensions for dependable flow

This section specifies the bin outlet dimensions necessary for dependable flow in both mass flow
and funnel flow bins. These dimensions have been calculated on the basis of the frictional and
cohesive properties of the solid given in a subsequent part of the report. In all cases, it is assumed
that flow takes place only under the action of gravity, i.e., without internal or external assistance.

In general these dimensions are a function of the time the solid remains in storage at rest; its
moisture content, temperature, and particle size; and overpressure, if any, that is applied to it during
storage. The P-FACTORs given in the table are ratios of applied compaction pressure to that
pressure resulting from gravity flow only. If there are no overpressures present, the critical
dimensions for P-FACTOR = 1.0 should be used. If the P-FACTOR is greater than 1.0, it is
assumed that overpressures have been exerted on the solid during storage, but are removed when
the solid is required to flow. See pages A6 to A8 for calculation of P-FACTORs. If overpressures
are applied during discharge, additional considerations are required; contact a Jenike & Johanson
engineer to discuss your specific application.

When considering the effect of overpressure, which acts on a solid during time of storage at rest, it
is not necessary that the overpressure act during the entire time at rest. Soon after an overpressure
has been applied, a solid reaches the maximum densification associated with the overpressure.
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Hence, the critical outlet dimensions will be essentially the same whether the overpressure acts for a
short time or continuously during the entire time at rest.

Mass flow bins have hopper walls that are smooth enough and steep enough to cause flow along
them; hence, stable channels within the material (ratholes) do not develop. Only two dimensions,
both of which are shown in Figure A1, are specified: BC, the minimum outlet diameter for a conical
hopper; and BP, the minimum width for a slotted or oval outlet. The length of the slot or oval
should be at least three times its width or the end walls must be vertical and smooth for BP to apply.
These outlet dimensions are recommended to prevent cohesive arching. Particle interlocking should
also be considered.

A funnel flow bin is created whenever the hopper walls are not steep enough and smooth enough to
cause flow along them. Slotted outlets are recommended for these bins unless the material is quite
free flowing. To prevent stable arches from forming, the width of the slot must be at least equal to
BF. In a funnel flow bin the solid is held up at the walls and flows only within a circular channel
whose diameter is approximately equal to the diameter or length of the effective outlet. If this flow
channel diameter is less than the critical rathole diameter DF given in the report, a stable rathole is
likely to form, and the live capacity of the bin will be essentially only that material which is in the
flow channel above the outlet. To prevent stable ratholes from forming, funnel flow bins should be
designed with slotted outlets of length at least as long as DF.

In general, DF is proportional to the consolidating pressure imposed on the solid during filling of
the bin. Hence, in the upper regions of a bin where pressures are low, the critical rathole diameter
DF is small and the flow channel diameter may exceed DF. This causes the rathole to be unstable
at this point, allowing the material to collapse into the stable rathole below. A partial emptying of
the bin will result.

Calculation of effective head EH

The critical rathole diameter DF is a function of the major consolidating pressure which acts on the
solids in the bin. It is convenient to express this pressure in terms of EH, the effective
consolidating head of solid in the bin, as follows:

EH = [R/(x k)] [1 - e-#k H/R]
or ¢}
EH =2R
whichever is larger. The parameters are:
R = hydraulic radius of the cylindrical portion of the bin, i.e., ratio of cross
sectional area to circumference
R = D/4 for a circular cylinder of diameter D or a square cylinder of side D
R = W/2 for a long rectangular cylinder of width W

pu = tan (PHI-PRIME), coefficient of friction between the stored solid and the
cylinder walls (see Section III)

k = ratio of horizontal to vertical solids pressure. A value of 0.4 is usually
acceptable within cylinders

H = height of the cylindrical portion of a bin
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When the feeder is properly designed for uniform flow and when convergence of the hopper
extends to the feeder, the effective head EH of solid on the feeder during flow in a mass flow bin is

approximately

EH = BP for a transition mass flow hopper
(05
EH = BC/2 for a conical mass flow hopper

See page A5 for definitions of BP and BC.

Initial loads may be several times these values.

Calculation of P-FACTORS

The magnitude of the overpressure factor can be estimated for vibration, impact during charging
into the bin, external loading, and fluid flow loading as follows (note these are valid only if applied
prior to flow):

Vibration. Vibration has two effects: while it tends to break arches that obstruct flow, it also packs
the solid in stagnant regions, thereby giving it greater strength. In order to allow for this packing,
the recommended outlet dimensions at zero time at rest for a P-FACTOR of 1.5 may be used as an
approximation when calculating critical arching dimensions for use with vibrating equipment.

Vibrators are suitable for materials which are free flowing under conditions of continuous flow but
cake and gain strength when stored at rest for hours or days. Hoppers for these materials should
be equipped with pads for mounting external vibrators. Vibrators should be used only to initiate
flow and should be turned off once flow has started.

Fine powders and wet materials tend to pack severely when vibrated; hence, vibrating equipment is
generally not recommended for them.

P-FACTOR = (1 + az/g)
or 3)
P-FACTOR = ay/g

whichever is larger, where:

az = vertical upward component of acceleration imposed on the solid
ay = horizontal component of acceleration imposed on the solid
g = gravitational acceleration constant

Impact pressure from fall into a bin. A coarse material compacts as it is charged into a bin, under
the impact of the falling particles. When the material contains fines and the impact area is close to

the outlet, the impact P-FACTOR should be used in the design.

P-FACTOR = (1 + m) [w/(A B GAMMA)] \2h/g “)
where:

w = weight flow rate into the bin

h = height of fall

m = O for a long rectangular outlet

m = 1 for a circular or square outlet
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A = areaimpacted by the falling stream of solids
B = outlet size or bin dimensions in the region of impact, i.e., the diameter in a

conical hopper or the width in a wedge shaped or transition hopper
GAMMA = bulk density of solid

External loading. If the solid has been compacted by an external load F (such as the weight of a
tractor passing over an outside stockpile), the overpressure factor at the point of application is given
by

P-FACTOR = (1 + m) F/(A B GAMMA) )
where:
A = area of load application

Liquid or gas flow loading. If the solid has been subjected during storage to fluid or gas flow such
as may have been imposed by an air blaster, draining of a saturated solid or the flow of air or gas
during drying or chemical processing, the overpressure factor is given by

P-FACTOR = 1 + (dp/dz)/(GAMMA) 6)
where:

dp/dz = the (vertical) liquid or gas pressure gradient at the bin outlet where z is
positive upward.

Limits on bin sizes

The bin dimensions in part A of this Section I apply to bins of unlimited maximum size. However,
some materials will compact in large bins, causing large stable arches in the upper part of the
hopper while the lower portion may discharge without a problem. This can lead to a very
dangerous condition when a large arch is broken high in the hopper. The impact of the falling
material may cause structural damage to the bin and possibly tear the hopper from the vertical bin
section. If the material is capable of this type of behavior, an additional part B is included which
gives the maximum allowable mass flow bin and hopper dimensions.

Often the upper limits on bin size occur only for compaction with time or for significant
overpressure conditions. If this is the case, the bin can be designed for an unlimited size, provided
the critical time and overpressure values are not exceeded during the bin operation.

Section II - Bulk density
The bulk density GAMMA of a material is used in bin load and capacity calculations. Values of
bulk density of the sample tested are given in Section II as a function of the effective head of solid
EH and the major principal oonsolidatin_g pressure SIGMAL1. The relationship is:

SIGMAl1 =EH GAMMA ™

Within the cylindrical part of a bin, the effective consolidating head EH is given by eq. (1). At the
outlet of a mass flow bin, the head is given by eq. (2). '

Note that if the sample tested is the fine fraction of a material having a wide range in particle size,
inclusion of the coarser particles will usually increase the bulk densities above those given in this
section.
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Bulk density values have been computed from measured compressibility parameters of the material,
which are also given in Section 1I. In general, all materials have a minimum density GAMMA
MINIMUM without fluidization. The relationship between bulk density and consolidating
pressure applies only when densities are greater than GAMMA MINIMUM.

Section III - Maximum hopper angles for mass flow

A solid sliding on a bin wall encounters frictional resistance proportional to the tangent of the wall
friction angle PHI-PRIME. This angle generally depends not only on the roughness of the wall but
also on the pressure that the solid exerts on the wall. For many hard wall surfaces, the friction
angle decreases as the solids contact pressure increases. This pressure, which varies with position
in the bin, is usually lowest at the outlet; therefore, the hopper angle required is often dictated by the
outlet size selected.

THETA-C and THETA-P are the recommended maximum hopper wall angles, measured from the
vertical, for conical and transition mass flow hoppers, respectively. See Figure Al. These values
have been calculated from the friction tests (wall yield loci) included at the end of the report and are
tabulated for a series of widths of oval hoppers and diameters of conical hoppers.

To minimize headroom, consider changing the slope of the hopper wall as a function of position.
For example, if a conical hopper is to be designed with an outlet diameter of 1 ft. and the
recommended THETA-C is 14° at 1 ft. diameter and 23° at 2 ft. and larger diameters, use two
conical sections. In the lower section where the diameter varies from 1 ft. to 2 ft., use a hopper
angle of 14°. Above the 2 ft. diameter, use a hopper angle of 23°.

Often, both continuous flow and time friction tests are run on a material. If the solid adheres to the
wall with time, the time test results will indicate an increase in friction angles. To overcome this
time effect, the hopper walls should be made steeper, as recommended, or other means — such as
vibration of the bin walls — should be provided to initiate flow.

Section IV - Critical solids flow rate

C lids

The maximum rate Q at which a coarse solid (say, 95% plus 1/4 in.) flows out of a mass flow
hopper is practically independent of the head of solid and is approximately given by

Q = (A GAMMA) +/Bg/[2(1 + m)tan(THETA)) ®)
where:
A = area of the outlet
B = diameter or width of the outlet
THETA = planar hopper wall angle for rectangular or oval outlets, or
= conical hopper wall angle for circular outlets
Fine bulk solids

Predicting the flow rate of fine solids from mass flow bins is more complicated because their
outflow is critically affected by the amount of air entrained in the solid.

A8

Sheet 51 of 84



M-DCP-Z-11003 Rev 1

M-DCP-Z-11003-clc-t2-m1_rev 1 Attachment 7.1
JENIKE& 51642
JOHANSON

Two limiting cases may occur: first, the bin may be charged and discharged at such a rapid rate that
a large amount of air is entrained within the solid. As a result the solid may flood uncontrollably
from the outlet independent of feeder speeds. The prediction of this critical flooding condition
requires an extensive two-phase flow calculation using a Jenike & Johanson proprietary computer
program and is not a part of this Flow Properties Test Report.

Second, the bin may be filled intermittently, with sufficient retention time before discharging so that
the powder is deaerated. As a result there may be a deficiency of air as the solids expand upon
discharging. This generally causes a critical flow rate at the outlet which is tabulated in this section
as a function of effective head of solid in the bin. Above this critical rate, flow will be non-steady.

The critical rates are computed on the assumptions that there is no air in-flow or out-flow along the
height of the bin, that air pressure at the outlet of the bin is the same as at the top of the bin, and that
the feeder outlet is not sealed against air in-flow. Should the operating conditions deviate from
these assumptions, a controlled rate different from the critical may be possible.

If the tabulated flow rates are lower than desired, it may be necessary to use an air permeation
system to increase the rate; increase the outlet size; decrease the bin size; or limit the storage time to
prevent deaeration of the solid. Jenike & Johanson can analyze the system and make
recommendations. ‘

If the specified flow rate from a bin is close to critical values, it is particularly important that the
feeder withdraw uniformly across the entire outlet. If this is not done, localized limiting rate effects
may occur at the outlet, especially at the ends of a slotted outlet. This may result in pulsating flow
from the bin, the development of fast flowing columns, and an uncontrolled rate of withdrawal with
flooding.

All the above comments apply as well when a gas other than air is used in the bin. The critical
property is the viscosity of the gas. The permeability tests run by Jenike & Johanson are usually
done with air at room temperature. When the gas or the temperature is different, the coefficient of
permeability needs to be modified, as discussed below.

Section V - Air permeability test results

Values of air permeability are expressed as a function of the bulk density of the solid. These values
are used in the calculation of critical flow rates, given in Section IV, and in the design of air
permeation systems. Permeability is also used for purge vessel or dryer design and when
fluidization is recommended.

The equation given in this section and the test method are both based on the assumption of laminar
flow of gas. This assumption is generally valid for all powders and for most materials which have a
significant portion of particles less than 20 mesh in size.

The permeability factor K has dimensions of velocity and is inversely proportional to the viscosity
of the gas. The results can be adjusted to elevated temperatures and to other gases by multiplying
the constant KO by the ratio of the viscosity of air at room temperature to that of the gas at the

temperature in question.

Section VI - Chutes

A chute, unlike a hopper, does not operate full of material. As an example, a transfer chute between
two conveyors encloses and directs the stream of material, but discharges the material before any
level accumulates.
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The chute design concepts given below apply only to a fast (i.e., accelerated) flow mode in which
material flows in contact with the chute bottom and side walls without contact with the top surface.
A good rule of thumb is that a chute should be sized such that it is no more than one-third full in
cross section over the entire chute length. If the chute fills with enough material, it may have to be
considered a hopper. This case would require a proper hopper design to ensure reliable flow.

In order to maintain material flow in a chute, its inside surface walls must be steep enough and have
sufficiently low friction to allow the material to flow along them. This is dictated by the friction
between the chute surface and the bulk material. This friction is dependent upon the roughness of
the surface and the impact pressure caused by the material hitting it.

The chute angle test measures the critical chute angles required for cleanoff as a function of impact
pressure for the limiting case where the material adheres to the surface. These angles are used to
determine the minimum chute angle required at an impact point to overcome adhesion and ensure
flow.

The test consists of loading a sample of the bulk solid on a representative coupon of the chute
surface with a range of loads to represent different impact pressures. After each load is applied for
a few seconds, the load is removed and the coupon is inclined about a distant pivot point. The angle
at which the bulk solid slides is plotted as a function of impact pressure. Results are given in
Section VI of the test report.

The impact pressure, o, may be approximated using the following formula:
yV,2sin” @
8

®)

O = impact pressure =

y = bulk density (pcf)

V. = velocity before impact (for the case of a simple freefall, Vl2 = 2gh), (ft/s)
= angle of impact between incoming stream and chute surface (degrees)

g = acceleration due to gravity (32.2 ft/sz)

A factor of 5° to 10° should be added to the highest measured value given to ensure cleanoff.

Other design considerations include: controlling the particle stream, minimizing (de)accelerations of
particles, minimizing wear and power requirements on downstream conveyors, minimizing abrasive
wear of the chute itself, controlling dust, minimizing attrition. For additional information on many
of these considerations, see Jenike & Johanson's paper #145, “Design Principles for Chutes to
Handle Bulk Solids.
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GLOSSARY OF TERMS AND SYMBOLS

Arching - ano-flow condition in which material forms a stable arch (dome,
bridge) across the bin

Bin . - container for bulk solids with one or more outlets for withdrawal, either
by gravity alone or by flow-promoting devices which assist gravity

Bunker - same as bin, often used in reference to storing coal

Chute - means of collecting material which, unlike a hopper, does not operate
full

Cylinder - vertical part of a bin

Discharger - device used to enhance material flow from a bin but which is not
capable of controlling the rate of withdrawal

Effective Head - convenient way to express consolidating pressure by dividing it by bulk
density; see egs. (1) and (2)

Elevator - same as bin, often used in reference to storing grains

Expanded flow - flow pattern that is a combination of mass flow and funnel flow

Feeder - device for controlling the rate of withdrawal of bulk solid from a bin

Flow channel - space in a bin through which a bulk solid is actually flowing during
withdrawal

Flooding, flushing - condition where an aerated bulk solid behaves like a fluid and flows
uncontrollably through an outlet or feeder

Funnel flow - flow pattern in which solid flows in a channel formed within stagnant
material

Hopper - converging part of a bin

Mass flow - flow pattern in which all solid in a bin is in motion whenever any of it is
withdrawn

Piping - same as ratholing

P-FACTOR - the ratio of the applied solids compacting pressure to the solids
pressure during steady gravity flow; see egs. (3) to (6)

Ratholing - ano-flow condition in which material forms a stable vertical hole within
the bin

Silo - same as bin

All
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A - area of impact of falling stream of solids, area over which external load

is applied, or area of outlet, ft2

a - acceleration along a chute surface, ft/sec?; see eq. (11)

az,ay- vertical and horizontal accelerations, respectively, ft/sec?

B - span across a bin at any elevation of the bin, ft.

BC - minimum diameter of a circular outlet in a mass flow bin, ft.

BF - minimum width of a rectangular outlet in a funnel flow bin, ft.

BP - minimum width of an oval outlet in a mass flow bin, ft.

D - diameter of cylindrical portion of a bin, ft.

DF - critical ratholing (piping) dimension, ft.

EH - effective consolidating head, ft.

F - force from an external load on material, 1b.

fc - unconfined compressive strength of a solid, psf

g - gravitational constant = 32.2 ft/sec?

H - height of cylinder, ft.

h - height of fall of material, ft.

k - ratio of horizontal to vertical pressure

K - permeability, ft/sec.

Ko - permeability constant, ft/sec.

L - length of hopper outlet, ft.

m - parameter equal to O for rectangular outlet and equal to 1 for circular or
square outlet

p - liquid or gas pressure, psf

Q - maximum discharge rate of a coarse solid, Ib/sec.

R - hydraulic radius, ft.

S - ;thean'ng force applied to a shear cell, 1b.; distance along chute surface,

A% - normal force applied to a shear cell, 1b.
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Vi - velocity of stream of particles just before impact on a chute surface,
ft/sec.

A - width of rectangular bin cylinder, ft.

w - weight flow rate into the bin, Ib/sec.

y - horizontal coordinate, ft.

z - vertical coordinate, ft.

v, GAMMA - bulk density, pcf

9, DELTA - effective angle of internal friction of a solid during flow, degrees

0 - impact angle on chute surface, degrees

6c, THETA-C - maximum recommended angle (from vertical) of conical hoppers and
end walls of transition hoppers for mass flow, degrees

6p, THETA-P - maximum recommended angle (from vertical) of side walls of transition
or wedge-shaped hoppers for mass flow, degrees

#, MU - tan (PHI-PRIME)

o, SIGMA - normal stress applied to a shear cell, psf

o1, SIGMA1 - major consolidating pressure, psf

1, TAU - shearing stress applied to a shear cell, psf

¢, PHI-PRIME - kinematic angle of friction between a solid and a wall, degrees

¢, PHI - angle of internal friction of a solid in incipient flow, degrees

Al3
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TECHNICAL PAPERS REFERENCE

Bin and Feeder Design

Storage & Flow of Solids — Bulletin 123, Utah Engineering Experiment Station
Hopper Design Reference Card

142.  Fine Powder Flow Phenomena in Bins, Hoppers, and Processing Vessels

149.  Solve Solids Flow Problems in Bins, Hoppers, and Feeders

153.  Use Screw Feeders Effectively

165. Mass Flow Purge and Conditioning Vessels

197.  Solve Solids Handling Problems by Retrofitting

199. Hopper Selection Guidelines

200. Feeder Selection Tips

214. Design Considerations When Silos Are Used As Processing Vessels

223. Feeding of Bulk Solids: A Review

249. Designing Storage Bins for Bulk Solids: A Step-By-Step Procedure

263. The Selection and Sizing of Bins, Hopper Outlets, and Feeders

Testing
162.  Characterize Bulk Solids to Ensure Smooth Flow
179. Wall Friction: A Complex Variable in the Design of Bulk Solids Storage Systems
190. Measuring Relative Flowability of Powders
231. Benefits of Global Standards for Shear Testing
236. Understanding the Effects of Temperature on Bulk Solids Flow
258. A Preliminary Investigation Concerning the Effect of Particle Shape on a Powder’s
Flow Properties
276. Measuring Powder-Flow Properties

Chutes
145.  Design Principles for Chutes to Handle Bulk Solids
181.  Chute Design for Effective Pet Cokes Handling
250. Effective Chute Design

Case Histories

116. Bin Design Gets System Moving Again

118.  Solving Soybean Meal Flow Problems

137.  Consulting Firm Helps Pet Food Manufacturer Save Time and Money

168. Case Study: How Northern States Power Company Solved Handling Problems
Associated with Sub-Bituminous Coal

172.  Case History: Power Plant Solves a Burning Coal-flow Problem with Bunker
Modifications

237. Lone Star Case History

238.  Glass Quality Improved with Reduced Segregation

274.  Paper Mill Tackles Material Flow Problem at Hot Lime Bin

Segregation and Blending
107.  Understanding and Eliminating Particle Segregation Problems
139. In-Bin Blending Improves Process Control
161. Tumble Blending with Mass Flow Containers Improves Productivity and Quality
166. Blending and Segregation (capabilities available from Jenike & Johanson)
178. How to Mix Dry Bulk Solids and Maintain Blend Integrity
207  Analyzing and Overcoming Industrial Blending and Segregation Problems
230. Bench-Scale Segregation Tests as a Predictor of Blend Sampling Error

Al4
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Inserts
30.

88a.

119.

Bin Loads

157.
260.

5164-2

The Use of Flow-Corrective Inserts in Bins
Controlling Flow Patterns in Bins by Use of an Insert
Versatile BINSERT® System Solves Wide Range of Flow Problems

Load Development and Structural Considerations in Silo Design
Silo Failures: Case Histories and Lessons Learned

Pneumatic Conveying

109.
115.
174.
180.
226.
246.

Interfacing Storage Bins with Pneumatic Conveying Systems

Pneumatic Conveying: Principles of Operation

Characterization of Dilute Gas-Solids Flows Using the Rescaled Range Analysis
Pneumatic Conveying Services

Troubleshooting Pneumatic Conveying Problems

Propel Your Pneumatic Conveying System to Higher Efficiency

Purge and Conditioning Vessels

165.
184.
212.
215.

Mass Flow Purge and Conditioning Vessels

Uniform Conditioning of Bulk Solids in Processing Vessels
Gravity Flow Processing Vessels

Uniform Purging of Resins in Contact Bed Purge Vessels

Stockpile Design

185. Tunnel Reclaim from Ore Stockpiles
187. Design of Stockpiles in Mining Operations
Papeles en Espafiol
194. Disefio de Stockpiles en Operaciones Mineras
203  Velocidad Minima de Transporte en Sistemas de Transporte Neumitico en Fase
Diluida
255. Propiedades de Fluidez de Los Materiales Solidos A Granel
256. Almacenamiento y Flujo de Materiales Solidos a Granel
257. Disefio y Operacion de Stockpiles en Operaciones Mineras
Miscellaneous
89. Measuring and Use of Wear Properties for Predicting Life of Bulk Materials
Handling Equipment
105.  Ultrahigh Molecular Weight Polyethylene Abrasion Resistant Liners Facilitate Solids
Flow in Hoppers
163. Identifying and Controlling Silo Vibration Mechanisms: Part I and Part IT
164. Survey of Industrial Plants Handling Bulk Solids
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%——— Cylinder diameter————>
(xx) = Critical dimension

<

Cylinder diameter———>

Cy!. height :

Cyl. height

End-wall
angle (6c)

! : Side-wall
T - angle (6p)

' 77 \é

7\ Outlet width (BP)

QOutlet length (3xBP min.)
Hopper

angle (6c)
A. Transition hopper

QOutlet diameter (BC)L—)I

B. Conical hopper

Figure Al
Examples of Mass Flow Bins

Al6
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Width
(xx) = Critical dimension
A. Pyramidal hopper Cyl. height
Valley angle
too shallow,
for mass S
flow Cyl. height -
[«

7- Outlet width (BF)
%l Outlet diagonal length (DF)

&———— Cylinder diameter———>|

\

N |
\__,/_Jr

A A Outlet width (BF)

Cyl.

height
B. Flat bottom

C. Conical Not steep enough for mass flow

hopper

.........
............

H Outlet diameter (DF)

Figure A2
Examples of Funnel Flow Bins

Al7

Sheet 60 of 84



M-DCP-Z-11003 Rev 1

M-DCP-Z-11003-clc-t2-m1_rev 1 Attachment 7.1
JENIKE& 5164-2
JOHANSON

(&————————— Cylinder diameter———>

(xx) = Critical dimension

Cylheight[i © i i i i i b b

Funnel flow

Mass flow

5ide-wall

End-wall
angle (6c) '.-Il angle (6p)
- N-Z

7 Outlet width (BP)

Qutlet length (3xBP min.)

e

Width

Cyl. height

Funnel flow
Mass flow

Hopper angle (6c)

"Slot" length (DFy—————>

Figure A3
Examples of Expanded Flow Bins
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APPENDIX 2

Fluidization and Discharge Test Data

5164-2
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Plenum | Discharge
| Pressure, Rate, Gas flow,

Test # Test Type psi Ib/min | SCFM/ftA2 | Comments/ Description
TO1 | Fluidization | - - [ - | Fluidized well
Characteristics i

T02 | Discharge, vacuum | 0,0.29 | 85,227 | Varied from| Material achieved discharge on opening of vale with no

applied to plenum 0to 0.5, plenum pressure. Flow channel & funnel flow. Application
prior to discharge 0.18 of low plenum pressure increased rate dramatically. Gas
average flow initially high, had gone to zero by end of test (solids
| flow still high).
T03 | Discharge, vacuum | 0,0.24 @ 0,229 Varied from | Material discharged little then stopped prior to application
applied to plenum | 0.64t0 0.2 | of gas pressure. After gas pressure applied flow went ot
E and 420 psf applied at maximum, had almost equilibtraed at 0.2 scfm/ft~2 by test
| to top surface prior | equilibration| end.
| to discharge '
|
T04 | Discharge 0, 0.5 210,430 | Varied from| Material recirculated and discharged with approx 1/2 hr at
| 1.28t0 0.98] rest, plenum vented, no vacuum or weights applied.
| at Material did not deaerte, considerable discharge with no

| equilibration] plenum pressure.

T05 | Discharge 0.54 400 to 450/ 1.76-1.9, Material consolidated with weight & vacuum for approx 1.5
{ decreasing | hrs. Little material discharged after valve opened and
tol6at | before gas applied. After gas applied discharge and gas
end of test | flow relatively constant.

T06 | Discharge 0.9 ; 470 3.7 | Material consolidated with weight & vacuum for approx 1 hr-
| | 15 min. Little material discharged after valve opened and

| before gas applied. After gas applied discharge an gas flow
relatively constant.

T07 | Discharge 0.0,0.26 A 84,365 | 0,0.7 Material consolidated with weight for. approx 6 days.
| Material discharged at low consistent rate after valve
opened and before gas applied. After gas applied discharge
! and gas flow relatively constant.

Client: WSRC Test Log Nov. 18, 2005
5164-2
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dP per unit ht., psi/ft

0-0 T T ‘I
00 05 10 15

80
A dP2,psi }
@ dP1,psi |
flow decreasing
------ flow increasing ——— 70
— — = Umf=0.83 ft/min
------ Ucf=1.35 ft/min
O density, pcf 60
o — 50
4
140 2
(72}
]
°
l
30
20
10
YT T — l o

3.0 3.5 4.0 4.5 5.0

superficial gas velocity, ft/min

Client: WSRC
Job #: 5164

Run date and time: 11/10/2005 7:11
Material: Fly ash, Boral Class F

Test #: TO1

Test type: Characteristics

Tare wt: 63.67

Test rig description: 8" column
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Test Description: Material loaded and 1.6 psi vacuum applied to plenum for approx 15 min. Discharge started
without plenum pressure, variable rate of 80 Ib/min & lower achieved. Initial plug flow at top surface bbecame
funnel flow at approx 4" discharged. Gas on at t=215, immediate increasein rate to approx 220 Ib/min,
increase in steadiness of discharge also. Terminated tet when receiving drum was full.

1.2 - - 900
+ 800
1.0
+ 700
0.8 - O plenum pressure, psi 600
Ogas flow, scfm i
= O weight, Ib 1500 §
_gi 0.6 1 Adischarge rate, Ib/min K b
a + 400 &
0.4 i 300
|
l - 200
0.2 l
100
0.0 4 0
0 50 100 150 200 250
time, seconds
Conveying Parameter| plenum gas flow, | discharge
Averages for time: | pressure, | gas flow, | SCFM/ft™|  rate,
> < psi scfm 2 Ib/min
50 120 0.0 0.0 0.00 86.1
180 200 0.0 0.0 0.00 81.7
225 | 275 0.26 0.48 0.18 225.1
|
Test #: T02 Material:  Fly ash, Boral Class F Job#: 5164
Test date: 11/10/05 3:50 PM Client: WSRC
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Test Description: Repeat of T02 with time at rest overnight, approx 1100 Ib consolidation wt.. Open valve,
some initial discharge followed by dropping of few Ibs every 5 sec or so. Applied air, discharge consistant &
steady at approx. 230 ib/min after initial equilibration period.

1.8 ~— Oplenum pressure, psi [lgas flow, scfm O weight, Ib A discharge rate, Ib/min 900

1.6 ﬁ: 800

1.4 700
IR T

1.2 600

psi, SCFM
o -

(e} (=]
\'\*
8 8

o
Ibs, Ibs/min

A\ .

0.4 \\ 200
0.2 Y =TT Y ~ - 100
0.0 “(ﬁjr: T - T T T 0
25 35 45 55 65 75 85
time, seconds
Conveying Parameter| plenum gas flow, | discharge
Averages for time: | pressure, | gas flow, | SCFM/f~|  rate,
> < psi scfm 2 Ib/min
45 48 0.23 1.68 0.64 299.1
60 80 0.24 0.65 0.25 228.6
81 | 84 0.24 0.52 0.20 228.7
|
Test #: TO03 Material: Fly ash, Boral Class F Job#: 5164
Test date: 11/11/05 10:45 AM Client: WSRC
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Test Description: Repeat T03, with higher plenum presure of 0.5 psi. Material not vacuumed or pressured btw

tests.

5.0 -r O plenum pressure, psi [0gas flow, scfm ¢ weight, Ib A discharge rate, Ib/min —— 1000
4.5 900
4.0 'o_e_e\e\ 800
3.5 , /)2\‘;\\’\\:\0\ 700
3.0 }\5‘\ \\s_ 600
[~
E / M\\Q/B\‘B‘\ i E
R 2.5 500 3
2.0 /yﬂ'yv I~ 400
1.0 /{\X‘ l \ 200
0-0 b T T 0
0 10 20 30 40 60
time, seconds
Conveying Parameter| plenum gas flow, | discharge
Averages for time: | pressure, | gas flow, | SCFM/ft~A| rate,
> < psi scfm 2 Ib/min
13 15 - 0.06 0.00 0.00 209
20 25 0.46 3.38 1.28 400
30 40 0.47 3.05 1.16 438
50 57 0.47 2.57 0.98 430
Test #: To4 Material: Fly ash, Boral Class F Job#: 5164
Test date: 11/11/05 11:55 AM Client: WSRC
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Test Description: Recirculated material fgrom T04. Applied weights & vacuum prior to test, for approx 1 1/2
hrs. Opened valve Before applying gas initial slug fell out, then slight raining for approx 10 sec., Applied gas.
Immediate strong discharge after applying gas.

Oplenum pressure  [gas flow, scfm  Oweight, Ib  Adischarge rate, Ib/min

5 T = 1000

| { + 900
e

{ =% — g 800

=3 600 E
™= =
A 1] 3
] [~ 500 g
2 /\&"w\// A W \ 400
-+ 300
1 200
= - = - O o~ o ﬂt\_ 100
0 Ll Ll L] L] 0
15 25 35 45 55 65 75
time, seconds
Conveying Parameter| discharge
Averages for time: | plenum | gas flow, | gas flow, rate,
> < pressure scfm  |SCFM/ ft~2|  Ib/min
25 30 0.53 5.0 1.89 399
40 45 0.54 4.6 1.76 421
50 55 0.53 5.0 191 407
65 70 0.54 4.2 1.60 446
Test #: TO05 Material: Fly ash, Boral Class F Job#: 5164
Test date: 11/11/05 1:41 PM Client: WSRC
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Test Description: Redirculated material from T05. Applied 1100 Ib weights and vacuum for approx 1 hr 15 min.
Removed weight & vacuum. Opened valve approx. t= 5 sec. Some material initially dropped out, then no flow
for approx 15 sec. Applied gas at plenum pressure = 0.9 psi. Discharge immediate and steady until valve shut

to stop flow when receiving drum full.

14y — — - 900
24 ——
10 ———-
O plenum pressure, psi
8 Ogas flow, scfm
= <& weight, 1b g
g. A discharge rate, Ib/min 8
2 ) — g
4 - SE—
i
117 1
+ 100
) al 0
90

0 10 20 30 40 50 60 70 80
time, seconds
Conveying Parameter| plenum gas flow, | discharge
Averages for time: | pressure, | gas flow, | SCFM/ft~| rate,
> < psi scfm 2 Ib/min
35 38 0.81 9.73 3.68 254
50 75 0.89 9.84 3.73 470
l
|
Test #: T06 Material: Fly ash, Boral Class F ; Job#: 5164
Test date: 11/11/05 3:13 PM Client: WSRC
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Test Description: Material at rest for 6 days prior to discharge , with 520 psf weight aplied to top surface and
plenum vented. Discharged without gas pressure at 84 Ib/min. After application of gas pressure increase in
rate to 365 Ib/min.

Oplenum pressure, psi  Ogas flow, scfm O weight, Ib A discharge rate, Ib/min

i
3.0 +=o—3 : 900
+ 800
2.5
+ 700
2.0 600
£
5 , + 500 €
172)
S 1.5 i %
= ‘ 1400 &
1.0 x‘\, 300
+ 200
0.5 I
o —O—B— O 7100
0.0 < -ﬁ 3' ] T T T T T T 0
0 10 20 30 40 50 60 70 80
time, seconds
Conveying Parameter| plenum gas flow, | discharge
Averages for time: | pressure, | gas flow, | SCFM/ft~|  rate,
> < psi scfm 2 Ib/min
-10 15 0.00 0.00 0.00 83.6
30 70 0.26 1.86 0.70 364.5
Test #. TO7 Material: Fly ash, Boral Class F Job#: 5164
Test date: 11/17/05 2:36 PM Client: WSRC
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SILO #
BMH-TK-0001

R PIPE MANIFOLD
(NOTE 10)

BEST AVAILABLE COPY

Attachment 7.2

Segment of pipe - PCV to the ring headers

(NOTE 25)

*

— -
EXSTING | NEW

V-2757

0 #1 AERATION PAD
BMH -AER-0001

PRA-L-870-DWPF P004-1
PRA-L-871-DWPF P004-1 —/ /| /
PRA-L-872-DWPF P004-1 — |

PRA-L-873-DWPF P0O04-1 _ /

BMH s
S w
538 o

z
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////-PRA-L-BGS-DWPF P004-1172
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Product Specifications - Capacity Tables, 3809/3810

CONNECTION SIZE FLOAT MATERIAL STAINLESS STEEL 316L, TITANIUM FLOAT METER SIZE 0
METER | DIN ANS| | FLOAT WATER * AR '? Press Drop |Press Drop [VIC (cSt) |Max. Visc PED
SIZE DN mm inches CODE I/h gph scfh nl’h mbar inches WC (cSt) (cSt) Category
0 0 0.96 0.25 16 44 12 5 1 5 SEP
1 0 13 0.34 2.1 59 12 5 1 10 SEP
2 15 1”2 0 3.6 0.96 49 130 12 5 1 20 SEP
3 0 10 2.8 12 350 12 5 1 35 SEP
1 0 21 55 23 650 32 13 1 70 SEP FI-1013
5 0 42 11 53 1400 38 15 1 100 SEP FI-2013
1. Air flows in scfh are given at 70°F and 14.7 psia 2. Air flows in nl/h are given at 0°C and 1.013 bar (a) 3. Water flows in I/h & gpm are given at 70°F FI-3013
CONNECTION SIZE FLOAT MATERIAL STAINLESS STEEL 316L FI1-4013
METER [ DIN ANS| | FLOAT WATER * AR '? Press Drop |Press Drop [VIC (cSt) [Max. Visc PED FI-1020
SIZE DN mm inches CODE I/h gpm scfm nm3/h mbar inches WC (cSt) (cSt) Category FI1-2020
A 25 0.11 0.49 0.8 30 13 1 40 SEP FI-3020
. 15 112" B* 65 0.28 12 2.1 30 13 1 20 SEP
C 130 0.59 2.4 3.9 30 13 1 120 SEP FI-4020
D* 200 0.88 3.7 6.1 35 15 1 20 SEP
A 250 11 5.2 8.5 45 19 2 250 SEP
” 400 1.7 12 55 1 180 SEP
5 C 650 2.8 11 19 50 25 2 475 SEP
D 1000 14 21 35 130 53 15 250 SEP
A 1200 5.2 19 31 60 25 5 300 | CATI llorlll
[ B] 1500 6.6 [31] 51 70 15 300 | CATI llorlil |
% C 2400 10 41 68 85 35 7 300 | CAT I llorlll
D 3500 15 65 100 155 63 4 300 | CATI lloril FI-1006A,B,C & D
A 4000 17 67 100 50 21 50 300 | CAT I llorlll FI-2006A, B, C & D
. B 6000 26 95 150 60 25 30 300 | CATI llorlll
12 40 112 C 8000 35 150 240 150 61 2 300 | CATI llorill FI-3006A, B, C & D
D 10000 46 210 340 300 121 2 300 | CATI, llor il FI-4006A,B,C & D
A 6500 28 100 160 50 21 50 300 | CAT I llorlll
13 50 o B 9500 a1 160 260 60 25 50 300 | CAT I llorlll
C 12000 55 200 330 100 41 25 300 | CAT I llorlll
D 20000 88 390 650 300 121 1 B CAT I, llor Il
A 20000 88 390 640 110 45 8 5 CAT I, llor Il
15 80 3" B 30000 130 550 900 140 57 7 5 CAT I, llor MMl
C 40000 170 750 1200 280 113 5 5 CAT I, llor MMl
A 49000 210 NA NA 160 65 15 - CAT I, llor MMl
16 100 4" B 70000 300 NA NA 210 85 10 5 CAT I, llor Il
C 100000 | 440 NA NA 300 121 5 5 CAT I, llor Il

1. Air flows in scfm are given at 70°F and 14.7 psia 2. Air flows in nm3/h are given at 0°C and 1.013 bar (a)
3. *Minimum operating pressure required 7 psig / 0.48 bar 4. Water flows in I/h & gpm are given at 70°F

CONNECTION SIZE | TUBE STANDARD FLOAT MATERIAL CAPACITIES (See Note 3)
METER DIN ANS| | FLOAT WATER ° AIR 2# Press Drop |Press Drop PED
SIZE DN mm inches CODE I/'h gpm scfm nm3/h mbar inches WC Category
7 15 1/o" GA 110 0.48 2.2 3.7 25 11 SEP
GB 170 0.75 3.5 5.8 50 21 SEP
A 250 1.1 5.1 8.3 30 13 SEP
" B 420 1.8 8.5 13 45 19 SEP
8 15 172 C 500 2.2 9.9 16 40 17 SEP
D 850 3.7 18 30 130 53 SEP
A 1400 6.2 27 45 45 19 CAT |, Il or lll
10 25 qn B 2000 8.8 39 63 106 43 CAT |, ll or Il
C 2400 10 47 77 90 37 CAT |, ll or Il
D 3000 13 58 95 130 53 CAT |, Il or Il
A 3000 13 58 95 50 21 CAT |, ll or Il
" B 4000 18 73 120 75 31 CAT |, Il or lll
12 40 1172 C 5000 22 94 150 85 35 CAT |, ll or lll
D 6000 26 110 180 120 49 CAT |, ll or Il
A 6000 26 110 180 95 39 CAT |, Il or Il
13 50 o B 8000 35 150 250 125 51 CAT |, Il or Il
C 12000 53 220 370 200 81 CAT |, ll or Il
D 15000 66 280 470 225 91 CAT |, Il or lll

1. Air flows in scfm are given at 70°F and 14.7 psia 2. Air flows in nm3/h are given at 0°C and 1.013 bar (a)

3. Sizes 7 & 8 floats are Hastelloy C-276 (Density = 8.94 kg/dm3), Sizes 10, 12 & 13 are PVDF (Density = 4.22 kg/dms)
4. For gas applications operating pressure must be greater than 29 PSIA/ 2 bar (a)

5. Water flows in I/h & gpm are given at 70°F
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Definitions
Symbol
K
K1
Kis
Kos
Koos
T
SG
P
P,
P,
Py
AP
q
a4
95
Q25
Y
d
d,
d,
D
D,
D,
P
P4
()
w
Wi
Wis
Wos
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Units

unitless

degrees Rankin
unitiess

psia

psia

ftS/hr

unitless

inches

feet

b /ft3

Ib/hr

Definition

resistance coefficient
(line to ring header - 1 SCFM)

(line to ring header - 5 SCFM)
(line to aeration pad - 5 SCFM)
(line to aeration pad - 25 SCFM)

inlet temperature (absolute)
specific gravity - relative to air

pressure (absolute)
(inlet of line to ring header)

(inlet of line to aeration pad)
(outlet of all lines)

pressure drop in the line

flow rate (standard conditions)
(flow = 1 SCFM)

(flow = 5 SCFM)
(flow = 25 SCFM)

net expansion factor

pipe internal diameter
smaller dia. for exp. & cont.

larger dia. for exp. & cont.

pipe internal diameter
3/4" line

1"line

weight density
(line to ring header)

(line to aeration pad)

flow rate
(line to ring header - 1 SCFM)

(line to ring header - 5 SCFM)
(line to aeration pad - 5 SCFM)

Attachment 7.4



M-DCP-Z-11003 Rev 1

M-DCP-Z-11003-clc-t2-m1 rev 1 Attachment 7.4
Woos (lne to aeration pad - 25 SCFM)
¥ centipoise dynamic viscosity
R unitless Reynolds number
Ry (line to ring header - 1 SCFM)
Ris (line to ring header - 5 SCFM)
Ros (line to aeration pad - 5 SCFM)
Roos (lne to aeration pad - 25 SCFM)
f unitiess friction factor
fiq (line to ring header - 1 SCFM)
fi5 (line to ring header - 5 SCFM)
fo5 (line to aeration pad - 5 SCFM)
f505 (line to aeration pad - 25 SCFM)
L feet pipe length
L, 3/4" pipe (lines to ring headers)
L, 1" pipe (lines to ring headers)
B unitless ratio of pipe diameters (d, /d,)
Equations
q,=40700Y d? (AP P/KTISG)'2 ref. 2.1 egn. 6-28
or

AP =(KTISG/P)(q, /40700 Y d?)?

p=27PSG/TI ref. 2.1 eqgn. 6-52
W=q,p

R=6.315W/dy ref. 2.1 eqgn. 6-3
K=fL/D (for pipe) ref. 2.1 eqn. 2-7
K=N8f (for gate valves where N is the quantity) ref. 2.1 A-28

K=N30f (for ebows where N is the quantity) ref. 2.1 A-30
K=0.5(1-p2)/p* (sudden contraction, 8 = 180) ref. 2.1 A-27
K=(1-B2)?2/p* (sudden expansion, 6 = 180) ref. 2.1 A-27
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M-DCP-Z-11003 Rev 1

M-DCP-Z-11003-clc-t2-m1 rev 1 Attachment 7.4
Design Input
Flow rates:
Ring headers 1SCFM < q,, <5 SCFM ref2.2
Aeration pads 5 SCFM < g, < 25 SCFM ref2.2

Pressure - at discharge into the silo
P;=0.25 psig ref2.2

Pipe diameter 1 1/2"
(schedule 80) 1"

d=1.50in,D= 0.1251t) ref2.1B-13
d =0.957 in, D =0.0798 f)

—~ o~~~

3/4" d=0.742in, D =0.0618 ft)
1/2" d=0.546 in, D = 0.0455 ft)
Pipe lengths:
from pressure regulator to the ring headers Input 3.1.5

L, =161t (3/4" pipe)
L,=30ft +39 ft. =69 ft. (1" pipe)

form pressure regulator to the aeration pads Input 3.1.5
L =45ft. (1" pipe)

Size and quantity of in-line fittings and instrumentation Input 3.1.6

(gate valves, flow indicators, reducers)

Pressure drop in flow indicators

to the ring headers: 23"WC Input 3.1.7
to the aeration pads: 29"WC Input 3.1.8

TI=460°R +1000F = 5600R (based on assumption 3.2.1)
SG=1.0 (for air - by definition)

p=0.019cP (based on assumption 3.2.1) ref. 2.1 A-6
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M-DCP-Z-11003 Rev 1
M-DCP-Z-11003-clc-t2-m1 rev 1

Calculations

Pressure - inlet to all lines (ie. at the discharge of the low pressure regulator) (psia)

Initial trial - assume setpoint of 1.2 psi for ring header regulators
and 2.8 psi for the aeration pad regulators

Ring headers
El =147+ 12

Aeration Pads

EZ =147+ 2.8

Flow Rates (ft3/hr)
1 SCFM

g, = 1-60

5 SCFM
a5 = 5-60

25 SCFM
4, = 2560

El =159

EZ =175

q, = 60
4= 300

3
4,5 = 1.5 10

Net Expansion Factor (unitless)

Initial trial - assume:

Y =0.96

Specific Gravity (unitless)

SG:= 1.0

Inlet Temperature (°R)

TI := 460 + 100
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1.0<AP<20 (pressure drop in the line)
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ref2.2 A-23
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M-DCP-Z-11003 Rev 1
M-DCP-Z-11003-clc-t2-m1 rev 1

Air Density (Ib /ft3)
Ring headers

Ql = 2.7-El~ 1

Aeration pads

—27P
£ TI

Flow Rates (b / hr)

Ring header
1 SCFM

1T 4y®
5 SCFM

Ws=450

Aeration Pads
5 SCFM

E_S = 9.592

25 SCFM

Wors =950,

e, = 0.077

p, = 0.084

W15 =22.998

W25 =25.312

W, , s = 126.562

Reynolds Number (unitless) and Friction factor (unitless)

w:=10019 d:=0.957 D= 0.0798

Ring header

1 SCFM

E11 3

R = 6315—— R, =1.597x 10" (laminar flow)
~A 1 dp 11

64
f =— f  =0.04 Ref.2.1 eqn. 6-4
117 R 11
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M-DCP-Z-11003 Rev 1
M-DCP-Z-11003-clc-t2-m1 rev 1 Attachment 7.4

5 SCFM

W5 3
R, = 6315—— R, =7.987x 10
=15 dp =15

fls = 0.035 ref. 2.1 A-26

Aeration Pads
5 SCFM

R '—6315& R . =8.791 103
R,,:=6. .du R, =8791x

§25 = 0.035 ref. 2.1 A-26
25 SCFM

E225

4

£,,5 = 0027 ref. 2.1 A-26

Resistance Coefficient (unitless)

Pipe
Ring headers
%\4 =16 Lz = 69
Nleq = 0.0618 22 = 0.0798
1 SCFM
L1 L2
A!viv}]:: Illl D—-‘rD— 511:45.014
=1 =2
5 SCFM
L1 L2
51512 IIS. D_1+D_2 515:39.325

Aeration Pads

L =45 D= 0.0798

5 SCFM
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M-DCP-Z-11003 Rev 1

M-DCP-Z-11003-clc-t2-m1 rev 1 Attachment 7.4
, L
K= Izs'ﬁ K, =19.737
25 SCFM
, L
Kys= I2255 K,ps=15.226

Resistance Coefficient (unitless)
Gate Valve

N:.=1
laaas

Ring headers
1 SCFM

= N-8-f K, =0321

K, . =028

Aeration Pads
5 SCFM

K)s=N38f) K,;=0.28
25 SCFM

Kopsi= N84y K)y5=0216

Resistance Coefficient (unitless)
Elbows

Ring headers N=10
1 SCFM
= N-30-f K, =12019

K = N-30-f K =105

Aeration Pads Ni=11
5 SCFM

K o= N30, K = 1155
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M-DCP-Z-11003-clc-t2-m1 rev 1 Attachment 7.4

Kyps= N300y K5 =891

Resistance Coefficient (unitless)
Contraction (sudden, 8 = 1809)

112"to 1"
g4,
A, = 1.049 d, = 1.6l 8= T B =0.652
=2
2
1 -
K:=05( f) K =1.597
8
1"to 3/4"
g4,
d, = 0.824 d, = 1.049 8= T B =0.786
=2
2
K:= 0.5 (1_5) K = 0.503
RN 4 =
8
3/4"to 1/2"
g4,
d = 0622 d, = 0.824 8= T B =0.755
=2
2
1 -
K = 0.5-( 8 ) K = 0.662
RN 4 =
8
Resistance Coefficient (unitless)
Expansion (sudden, 8 = 1800)
1"to 1 1/2"
g4,
d = 1.049 d, = 1.6l 8= T B =0.652
=2
2
2
K = (1_‘@) K = 1.838
RN 4 =
8
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M-DCP-Z-11003 Rev 1
M-DCP-Z-11003-clc-t2-m1 rev 1

3/4"to 1"
d, = 0.824 d) = 1.049
2
2
1 —
oo | ° )
8
1/2" to 3/4"
d, = 0.622 d, = 0.824
2
2
1 —
- ( ° )
8

Resistance Coefficient (unitless)
Exit

K=1.0

Pressure Drop and Regulator Setpoint

N"I;J“:: 560 NS"%:: 1.0 Y =097

Ring headers

1 SCFM

Kvalues: Kpipe =45.01
Kgate valve =0.32
Kelbows =12.02

Keont1-34= 0.50

C

Keont3/4-112 =0.66
Kexp 112-34 =057
Kexp 341 =0.38

K. =1.0

exit

|=a|_|=.

o

K = 0.385

d:= 0.957

K :=4501+ 032+ 12.02+ 0.5+ 0.66 + 0.57 + 0.38 + 1.0

vy

K, =60.46
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M-DCP-Z-11003 Rev 1
M-DCP-Z-11003-clc-t2-m1 rev 1 Attachment 7.4

SG 4 _
AP = (g4.n.=j. e S AP =5864x 10 °
B, )\ 40700-v-4°

Pressure drop through the flow indicator

&2 = 0.85

Total pressure drop in the line

AP, = AP + AP, AP, =0.856

Setpoint pressure

SP = Q4+0.25 SP =1.106

Ring headers

5 SCFM

Kvalues: Kpipe =39.33
Kgate valve =0.28
Ketbous =105
Kcont 1-3/4= 0.50
Keont34-112 =0.66
Ke)<IO 10-3/4 =0.57
Kexp 341 =0.38
K. =1.0

exit

K4 =39.33+0.28 + 10.5 + 0.5+ 0.66 + 0.57 + 0.38 + 1.0

K, =532
P =159
45 = 300
q 2
SG 5
AP, - (54-n~=j~ — AP, =0.129
B, )\ 40700-v-4°
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M-DCP-Z-11003 Rev 1
M-DCP-Z-11003-clc-t2-m1 rev 1 Attachment 7.4

Pressure drop through the flow indicator
&2 = 0.85
Total pressure drop in the line

AP, - AP, + AP, AP, - 0.979

Setpoint pressure

SPi= AP, + 025 SP = 1.229

Aeration Pads

5 SCFM
Kvalues: Kpipe =19.7
Kgate valve =028
Kelbows =11.55
Kexit =1.0
54 =197+ 028 + 11.55+ 1.0
54 =32.53
22 =17.5
45 = 300
q 2
SG 5
AP - (54-n~=j~ e AP -0072
B, )\ 40700-v-4°

Pressure drop through the flow indicator
&2 = 1.07
Total pressure drop in the line

AP, - AP, + AP, AP, - 1142

Setpoint pressure

SPi= AP, + 025 SP = 1.392
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M-DCP-Z-11003-clc-t2-m1 rev 1 Attachment 7.4

Aeration Pads

25 SCFM
Kvalues: Kpipe =15.2
Kgate valve =022
Kelbows =8.91
Kexit =1.0
54 =152+ 022+ 891+ 1.0
54 =25.33
22 =17.5
9y5 = 1500
q 2
SG 25
AP - (54-n~=j~ e AP - 1395
B, )\ 40700-v-4°

Pressure drop through the flow indicator

&2 = 1.07

Total pressure drop in the line
AP, = AP + AP, AP, =2.465
Setpoint pressure

SPi= AP, + 025 SP =2.715
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40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
1 1 1 I 1 I 1 1 | 1 1 1 1 1 I 1 1 1 | | I | | 1 1 | 1 ] 1 | 1 1 1 | 1
mp ANALYZE FOR SAFETY,ECOLOGY,AND MINIMUM ESSENTIAL DESIGN <mm
-A
SEE NOTE 3
VOLTS 1207208V DIST. PWR. PNL. Y168 FEEDER 4-1/C#2 MAIN BREAKER NOTE :
PHASE 3 LOCATION BLDG 210Z-ECR_ ENTRY JIOP [ ] MAIN LUGS ONLY °
WIRE AW S/N CIRCUIT BREAKER TYPE B.O MTG.  SURFACF AMP 100 \. FOR FUSE BOX DATA SHEET SEE DS-E-221 B
CKT. FUSE SCHEME WIRE CABLE CKT. BKR SCHEME WIRE CABLE
NO. RATING FROM TO ey NO. e 176 REMARKS MO, EATING FROM MMWK\% < 12E _\/\(IEMRKS 2. CABLE BLOCK DIAGRAM FOR Y168 POWER SOURCE [S SHOWN ON DWG. W774052.
< v S S e ) 3. BREAKER CLI NUMBERS ARE CONSTRUCTED AS FOLLOWS:
1 SPARE : 154 Y168 ( 3/C#12 SPARE Z-210-EEP-BKR-Y168-(CIRCUIT #) -C
EXAMPLE : Z-210-EEP-BKR-Y168-3
2 SPARE 3 20A Y168 k{ 2/C#10 SPARE
N 4 " D TCORTE NS TROMER TATTON.
4 3A TBC1004 LOS-106 210E048RD L4,.N4 2/C#14 SCHEME DWG. Ww7T74040 7 Y168 TBC1002 210E029RB L7.N7 2/C#12
5 3A TBC1004 LOS-200 210EO048RE L5,N5 2/C#14 SCHEME DWG. W774040 9 Y168 TBC1003 210E029RC L9,.N9 2/C#12 1
A NSTRUMENTA
6 3A TBC1004 LOS-107 210E048RF L6.N6 2/C#14 SCHEME DWG. W7T74061 1 Y168 TBC1004 210E029RD L11,N11 2/C#12 EIEJ[%IECBBE(DSE:HED?JEEENTLIEICD":IG +
MRS
7 3A TBC1004 LOS-201 210E048RG L7.N7 2/C#14 SCHEME DWG. W774061 13 Y168 < >/C# 2 SPARE 14
WWM
8 3 TBC1004 LOS-111 210E048RH L8.N8 2/C#14 SCHEME DWG. W774062 15 Y168 SPARE .
9 3A TBC1004 LOS-202 210E048RJ L9.N9 2/CM4 SCHEME DWG. W774062 17 Y168 TBA1001 210E029RG L17,N17 2/CH2 EE.E&Cééi"séﬂESﬁE’E‘EWI&SQ
N
10 3A TBC1004 LI-1368 \-} 205E1368RA L10,N10 2/C#14 LOOP DIAG. D193701 19 Y168 PC-1 21 0E029RH L19.N19 >/CH 2 UTILITY PWR FOR PC-1, PC-2
LSH-1381 y o T YN
1 3A TCB1004 (TBBROO2 ) 205E007RA -} L11,N11 2/C#14 ( SCHEME DWG. W774032 A 21 Y168 PC-4A 210E029RJ L21,N21 2/C#12 UTILITY PWR FOR PC-4A,PC-4B =G
T A N =
12 3A /\/\'/7:& L11,N11 SPARE 23 Y168 PC-3 210E029RK L23,N23 2/CH12 UTILITY PWR FOR PC-3
13 SPARE 25 Y168 SPARE
_H
PAR 27 Y168 1
15 SPARE 29 Y168 ( SPARE
PN —
16 SPARE 31 40A Y168 ~— -1
17 SPARE 33 Y168 SPARE
18 SPARE 35 ! Y168
-J
37
MAIN FEEDER 2/C#12 FROM PNL Y168 CKT #11 (THIS DWG) SPACE
39 SPACE
120VAC FUSE BOX TBC1004 CABLE SCHEDULE p K
1 SPACE i
ROOF INSTRUMENTATION - 2107
2 15A Y168 LOS-123 SEE REMARKS SCH NO 201E008
Z-210-EEP-PNL-TBC1004 A2 N~ ANZ/CHI 2N DWG NO W774022 ~ N\ M
(r . ) POWER FOR TWO EA.,PROCESS
4 15A Y168 TVC-8002A,B 210J8001RG L4.N4,G4 3/C#2 RQOM CCTV CAMERAS (JJ4Z00040) L
d ;\/ijw 14
6 20A Y168 2/C#12 SPARE 11
"‘wc’“M \_/\/A AV‘ A S A
8 15A Y168 Fz-1387 205E1387RA L8. N8 2/C#12 LOOP DIAG D193703
10 15A Y168 SPARE =M
12 20A Y168 L0S-302 SEE REMARKS L12,N12 2/C#10 SSE ,’:8 5??588;
14 20A Y168 LOS-303 SEE REMARKS L14,N14 2/C#10 332 38 59?58(3); N
SCH NO 210E04
16 15A Y168 LOS-101 SEE REMARKS L16.N16 2/C#2 DSG N8 579583?
SCH NO 210E050
18 Y168 LOS-103 SEE REMARKS L18,N18 2/C#¥12 DWG NO W774039
SCH NO 210E007 0
20 Y168 LOS-109 SEE REMARKS L20,N20 2/C#2 DWG NO W774062
22 Y168 SPARE /12\
24 Y168 SPARE P
26 Y168 SPARE
SCH NO 201E039
28 Y168 LOS-312 SEE REMARKS L28,N28 2/C#12 DWG NO W774088
30 Y168 SPARE -0
32 ‘ Y168 SPARE
34 Y168 SPARE
.R
36 Y168 SPARE
38 SPACE
40 SPACE B
42 SPACE NUMBERS LAST NUMBER NUMBERS
ALLOTTED USED CANCELLED
MAIN FEEDER 4-1/C#2 FROM B123-8E (W774005)
INSTRUMENT =T
LOOP NUMBERS
120/208VAC DEDICATED POWER PANEL Y168 (Z-210-EEP-PNL-0168) BECHTEL NATIONAL INC. JOB
CABLE SCHEDULE (SEE NOTE 2)
SCHEME NO 210E029 & 210EQ30 SAN FRANC]SCO y 13239 |U
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M/F | 210z | si780 |z201 N\ 61 774053 14
2593 Pl REV. |-y
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SALASTONE FACILCYN]Y )
Bechtel is responsible for the original design TSTONE PROCESS BU I LD]
contained on this drawing, however, changes
incorporated on this drawing to reflect As-built 1 VAC PANEL 8 FUSE BOX SCHED S -Y
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¢ MTD-2005-00007 _ cond!1ons have not b PNL Y168 AND FUSE BOX TBC1004
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N/a | 8 |o8s02/0fINC. E-DCF-Z-00058, E-Def=Z-00093~E<DCF-Z-00094 | BCW [ N/A | PCM | TDL [ N/A | N/A NONEEOUIRED
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4 33 1 19 1 16 1 14 1
IO 3I9 3I8 3I7 3I6 3I5 3I4 1 3I2 3I 3IO 2 I9 2I8 2I7 2I6 2I5 2 I4 2I3 2I2 2I1 2IO | I8 1 I_( | I5 1 I3 1 I2 1 I‘I 1 Io ? ? ? ? Ei 4I % 2I 1I
mp ANALYZE FOR SAFETY,ECOLOGY,AND MINIMUM ESSENTIAL DESIGN <
-A
SEE NOTE 3
VOLTS 1207208V DIST. PWR. PNL. Y168 FEEDER 4-1/C#2 MAIN BREAKER NOTE :
PHASE 3= LOCATION BLDG 210Z-ECR ENTRY JIQP MAIN LUGS ONLY ° 5
WIRE 44 S/N CIRCUIT BREAKER TYPE B.0 MTG.  SURFACF AMP 100 \. FOR FUSE BOX DATA SHEET SEE DS-E-221.
CKT. FUSE SCHEME WIRE CABLE CKT. BKR SCHEME WIRE CABLE
NO. RATING FROM To CABLE NO. NO. S1ZE REMARKS NO. RATING FROM TO CABLE NO. NO. SI1ZE REMARKS 2. CABLE BLOCK DIAGRAM FOR Y168 POWER SOURCE 1S SHOWN ON DWG. W774052.
& 3. BREAKER CLI NUMBERS ARE CONSTRUCTED AS FOLLOWS:
1 SPARE 1 15A Y168 3/C#12 SPARE Z2-210-EEP-BKR-Y168=-(CIRCUIT #) -C
EXAMPLE : Z-210-EEP-BKR-Y168-3
2 SPARE 3 20A Y168 2/C#10 SPARE A
3 3A TBC1004 LOS-102 210E048RC L3.N3 2/C#14 SCHEME DWG. W774037 5 15A Y168 TBC1001 210E029RA L5,N5 2/C#12 EE@ECSB?’séﬁﬁ;ﬁ‘ﬂﬂ??ﬂé@? D
4 3A TBC1004 LOS-106 210E048RD L4.N4 2/CH1 4 SCHEME DWG. W774040 7 Y168 TBC1002 210E029RB L7.N7 2/C#12
5 3A TBC1004 LOS-200 210EO048RE L5.N5 2/CM4 SCHEME DWG. W774040 9 Y168 TBC1003 210E029RC L9,N9 2/C#12
DEDICATED [NSTRUMENTATION
6 3A TBC1004 LoS-107 210E048RF L6.N6 2/cm4 SCHEME DWG. W77406! " Y1es TBC1004 210E029RD L11.N11 2/C12 FUSE BOX SCHEDULE THIS DWG +
7 3A TBC1004 LOS-201 210E048RG L7.N7 2/Ccm4 SCHEME DWG. W774061 13 Y168 2/C#12 SPARE
8 3A TBC1004 LOS-111 210E048RH L8,N8 2/C#14 SCHEME DWG. W774062 15 Y168 SPARE .
9 3A TBC1004 L0S-202 210E048RJ L9.N9 2/C#4 SCHEME DWG. W774062 17 Y168 TBA1001 210E029RG L17.,N17 2/CH2 EﬁgécéggDSé”ESSEEEE%Iégg
10 3A TBC1004 LI-1368 205E1368RA L10.N10 2/C#14 LOOP DIAG. D193701 19 Y168 PC-1 21 0E029RH L19.N19 2 /C#1 2 UTILITY PWR FOR PC-1, PC-2
A
LSH-1381 -
11 3A TCB1004 (TBBR0OO? ) 205E007RA X L11,N11 2/Cm4 SCHEME DWG. W774032 ﬁz\ 21 Y168 PC-4A 210E029RJ L21.N21 2/C82 UTILITY PWR FOR PC-4A,PC-4B C
12 3A /14\ L11,. NI SPARE 23 Y168 PC-3 210E029RK L23,N23 2/C#12 UTILITY PWR FOR PC-3
13 SPARE 25 Y168 SPARE
-H
14 SPARE 27 Y168 SPARE ‘
15 SPARE 29 Y168 SPARE
16 SPARE 31 40A Y168 -1
17 SPARE 33 Y168 SPARE
18 SPARE 35 Y168
-J
37
MAIN FEEDER 2/C#12 FROM PNL Y168 CKT #11 (THIS DWG) SPACE
39 SPACE
120VAC FUSE BOX TBC1004 CABLE SCHEDULE p «
| SPACE )
ROOF INSTRUMENTATION - 2107
2 15A Y168 LOS-123 SEE REMARKS 2. N2 2 /C#1 2 SCH NO 201E008
Z-210-EEP-PNL -TBC1004 Lz, # DWG NO W774022
] POWER FOR TWO EA.,PROCESS
4 15A Y168 TvC-8002A,.B 210J8001RG L4,N4,G4 3/C#12 ROOM CCTV CAMERAS (JJ4700040) ' L
6 20A Y168 2/CH#12 SPARE /11\
8 15A Y168 FZ-1387 205E1E§7RA N8 2/C#12 LOOP DIAG D193703
10 LOS-302 210E029RH L10.N10.G10 | 3/cm2 J-J8-2-00032 } -M
____._-——""__‘-—-""'—___-4-5*"—— Vls‘vb‘ > A<7WA -—
12 0A ] S N SC 205E004
SEE REMARKS L12.N12 2/C#10 DWG NO W774028
14 20A Y168 LOS-303 SEE REMARKS L14.N14 2/C#10 BSE ',38 39?58% N
SCH NO 210E049
16 15A Y168 LOS-101 SEE REMARKS L16,N16 2/C#12 DWG NO W774037
SCH NO 210E050
18 Y168 LOS-103 SEE REMARKS L18,N18 2/C#12 DWG NO w775039
SCH NO 210E0O7 0
20 Y168 LOS-109 SEE REMARKS L20.N20 2/C#2 DWG NO W774062
22 Y168 SPARE /12\
24 Y168 SPARE
-P
26 Yies SPARE
SCH NO 201E039
28 Y168 LOS-312 SEE REMARKS L28,N28 2/C#2 DWG NO W774088
30 Y168 SPARE =0
32 Y168 SPARE
34 Y168 SPARE
.R
36 Y168 SPARE
38 SPACE
40 SPACE B
a2 SPACE NUMBERS LAST NUMBER NUMBERS
ALLOTTED USED CANCELLED
MAIN FEEDER 4-1/C#2 FROM B123-8E (W774005)
[NSTRUMENT T
LOOP NUMBERS
120/208VAC DEDICATED POWER PANEL Y168 (Z-210-EEP-PNL-0168) BECHTEL NATIONAL INC. JOB NO.
CABLE SCHEDULE (SEE NOTE 2) @
SCHEME NO 210E029 8 210EO030 SAN FRANCISCO 13239 |V
THIS DOCUMENT CONTAINS INFORMATION RELATING TO
ACTIVITIES OF THE U.S. DEPARTMENT OF ENERGY. NOT TO
BE REPRODUCED OR RELEASED WITHOUT PRIOR APPROVAL. '
~~__[BLoc.[ProJ.] DA TTVPE LAST
M/F T~e10z | s1780 |z201 61 W 774053 14
5% REV. |-y
CBU - WAST
Bechtel is responsible for the original design
contained on this drawing, however, changes
incorporated on this drawing to reflect As-built
conditions have not been verified by
*¥ MT-WD-2005-00002 — Bechtel National, 1nc.
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M-DCP-Z-11003 1

DCN No. Revision Project/Task No
M-DCP-Z-11003-J-00001 1 N/A

Design Change Notice (DCN)

Classification Reviewer:
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Design Change Notice (DCN)

DCP Number Revision

M-DCP-Z-11003 1

DCN No. Revision Project/Task No
M-DCP-Z-11003-J-00001 1 N/A

Document No. (Doc Rev)
AC52406A-6;DE1

Reason for Change (Be specific)
Provide Upgrade information for Weigh Hopper

Description of Change

Remove weigh Hopper inlet valve indicator lights (4 each) and add new v-notch slide gate valve percent indications (4 each) for the graphics panel

Engineering Approvals

Originator Date Responsible Engineer Manager Date
WALKER, DENNIS E. 05/20/2019 SUD, RAJENDRA J. 05/21/2019
Verifier/Checker Date Discipline

HEVEL, STEPHEN D. 05/20/2019 J-INSTRUMENTATION AND CONTROLS

Verification Method(s)
Design Check (GS/PS only)
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FLYASH SILO NO. 1 FLYASH SILO NO. 2 CEMENT SILO NO.3 SLAG SILO
EMERGENCY EMERGENCY EMERGENCY EMERGENCY
HIGH/HIGH HIGH/HIGH HIGH/HIGH HIGH/HIGH
(LAHH-1238) (LAHH-1239) (LAHH-1239) (LAHH-1239)
N / N / N\ / N\ /
/ N // N\ // N\ // AN
N\ / \\ / \\ / \\ /
LAH-1228 LAL-1228 LAH- 122R LAL 1229 LAH-1231 LAL-1231 LAH-1226 LAL-1226
©32302) 032303) @323@6) (@323@7) DUST COLLECTOR (@324@6 (@324@3) (@324@2 0324@7
ON (032508)
AN N
S{.O SELE9 A S\LO SELE /’ |: :
7 031808
PAH-1273
031902P8 031903P8 D/C HI DP
Q HAN uTo
75-12338 75-1233A  75-1234B 75-12344 75-12358B 75-1235A  75-12318 75-1231A
CLOSED || 96 OPEN CLOSED 0@ OPEN CLOSED || ) | oPEN CLOSED || )| OPEN
(101 (102) (103) (104) (105) (126) (107) (108)
¥ 03050855 (
F DING DING FEEDIKG
4 b b
AIR SLIDE . AIR SLIDE . CEMENT SLIDE SLAG SLIDE
NO. 1 NO. 2 . ND. 3 NO. 4
AN
75-12698 75-12694  75-1274B 75-1274A 75-12768B 75-12760  75-12708 75-1270A
CLOSED »Q OPEN CLOSED oo OPEN CLOSED || ) | OPEN CLOSED | | ) | OPEN
(121) 0 (122) (123) a (124) (125) (126) (127) (128)
(030304) (030306) (030308) N\
B38302) " “ppgT MID 75-1269C PAST MID 7S-1274C PAST MID  ZS-1276C PAST MID  Z5-1270C
75-12838 75-12834  75-1284B 75-1284A 75-1285B 75-1285A  75-12828 75-12824
CLOSED || ) | OPEN CLOSED || | | oPEN CLOSED | | ) | OPEN CLOSED || ) | OPEN
(111) (112) (113) (114) (115) (116) (117) (118)
/ N\ / AN
WEIGH HOPPER
\ / Savannah River Site
DUST C@O3L@LqE@CTOR CYOLE o DU%T [(:;;L?)ECSTOR
STARTED COMPLETED N ’
@3170) / \_ (931702) .
| . . | Sbgpher Document Stafus
/PAH 1268\ /PAH 1278\
(032101) (032102) M |
D/C HIGH DP D/C HIGH DP
HAND  AUTO CLOSED l»@l OPEN HAND___AUTO
Z8- 12738 7512734 [] 2. Xubmit Final Document-fork
(132)
Q309085 0313085 [ ] 3. Re\ise and Resubmit Mork- May
Progeed Subject to Resolution
Nl N gl
75-12688 1 1 75-1268A 75-12788 1 1 75-1278A
CLOSED Q OPEN N s CLOSED ° OPEN : -
(147) . (148)  75-27258 75-27254 75-27268 - ZS-2726A (157) (158) [ ] 4. Revisd and Resubpiit-Work May
CLOSED 0@ OPEN CLOSED 0@ OPEN
(141) (142) PAH 1271 /(151) (152)
PRESSURE PRESSURE / AN [] 5. Permissi
HIGH HIGH Required
(031705) (031801)
CLOSED I l OPEN/ - l e PKG. # 2305
e B ZSUI_S;E? ?S 1277A
(143) (144 - .
13 ) (153) (154) Permission to prgcegd does not
constitute accegftance or approval
AIR BLENDER NO. 1 LOAD LOAD AIR BLENDER NO. 2 of design detajfls, cqculations,
L 0ADED L OADED Test methods, i3 or materials
(@31708) (@31804) developed or
. / \ 4 supplier, a _
w 031205PB 031605P8 ) supplier frgm full compl\ance with
BLEND TRANS START/STOP START/STOP BLEND TRANS contracturgl obligations §r release
(@317@6)/\(@31808) BLEND BLEND (©31862) \(@314@8) of any "noflds” placed on tk contract.
BLENDED @ @ BLENDED
COMPLETE COMPLETE
31727 31803 AG62400A-006-A-N 2
SV-036 (A-0) 031206PB 031606PB SV-037 (A-0) Document (fatagory
START START
ND VALV ND VALV
SLEND VALVES TRANSPORT TRANSPORT SLEND VALVES 1.2
/ AN
75-12678 1 1 75-1267A 75-12798 1 - 75-1279A Date
CLOSED OPEN CLOSED OPEN
(145) (146) (155) (156) 1/30/2007
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FLYASH SILO NO. 1 FLYASH SILO NO.2 CEMENT SILO NO.3 SLAG SILO
EMERGENCY EMERGENCY EMERGENCY EMERGENCY
HIGH/HIGH HIGH/HIGH HIGH/HIGH HIGH/HICH
(LAHH-1238) (LAHH-1239) (LAHH-1239) (LAHH 123S
AN / AN / N\ / <:::::>
// AN / AN // AN
\\ / N / \\ /
LAH- 1228 AL 1228 LAH-1229 LAL-1229 LAH-1231 LAL-1231 LAH- 1226 AL 1226
(@323@2) (@323@3) (832306) (832307) DUST COLLECTOR (@324@6) (@324@3 (@324@2) @324@7
ON (030508)
[: ‘\\<E”//
7 031808)
PAH-1273
D/C HI DP
HAN uTo
75-12338 75-12330  75-12348B 75-12344 75-12358 75-12354  75-12318 -
CLOSED | | | | OPEN CLOSED | | ) | OPEN CLOSED | | ) | OPEN CLOSED | | OPEN
(101) (102) (103) (104) (105) (108)
33050855
FREDING
/
AIR SLIDE AIR SLIDE CEMENT SLIDE SLAG SLIDE
NO. 1 NO. 2 NO. 3 NO. 4
75-12698 75-12694  75-12748 75-1274A 75-12768 75-12766  75-12708 75-1270A
CLOSED | | ) | OPEN CLOSED | | ) | OPEN CLOSED || ) | OPEN CLOSED || | OPEN
(121) (122) (123) (124) (125) (127) (128) D & R
(030304) (030306) (030308)
830302) 75-1269C 75-1276C PAST MID 75-1270C
WEIGH HOPPER . R Cit
AN / avannd IVver > I1Te€
DUST C@O3L'LqE@CTOR CYCLE WEIGH DUEESJL [(Zé]é_l_?)%gm
STARTED COMPLETED :
i ‘ esiren /TN e : ] SBQDI ler Document Stafus
/PAH 1268\ /PAR-1278N
(032101) (332102) M
D/C HIGH DP D/C HIGH DP
HAND  AUTO CLOSED l l OPEN HAND ___ AUTO Cyr
75-12738 7512734 [] 2. Xubmit Final Document-fork
(131) (132)
030908S 031308S I:’ 3. Re\ise and RGSmeH' ork- MG}’
Proxeed Subject to Resolution
N =l N
75-1268B 1 1 75-12684 75-12788 1 ZS—1278A
CLOSED ‘> OPEN L / CLOSED 06 OPEN : it-Work Ma
(147) (148)  75-27258 75-27254 75-27268B 75-2726a  (157) (158) [ y
/ N CLOSED Ioel OPEN  pap- 271, CLOSED Ioél OPEN / N
(141) (142) \, 151 (152)
PRESSURE PRESSURE / N [] 5. Permissi§n tofroceed Not
HIGH HIGH Required
(031705) (@318@1)
CLOSED OPEN/ PKG. # 23 05
75-12718 l l -12714 CLOSED l OPEN
(143) it ESee ) Permission to prgcekd does not
constitute accegftance or approval
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test methods, Lnalysid or materials
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BLEND TRANS START/STOP START/STOP BLEND TRANS contracturdl obligations §r release
(831706) 0 (231008 BLEND BLEND (031802) 0 (031408) of any "hgflds” placed on the contfract.
/ AN / AN
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(031707) (931803) AGH2400A-006-A-I\ 2
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BLEND VALVES BLEND VALVES
LEND VALVE TRANSPORT TRANSPORT LEND VALVE 1.2
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75-12678B 75-1267A 75-12798 75-1279A Date
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FLYASH SILO NO. 1 FLYASH SILO NO. 2 CEMENT SILO NO. 3 SLAG SILO
EMERGENCY EMERGENCY EMERGENCY EMERGENCY
HIGH/HIGH HIGH/HIGH HIGH/HIGH HIGH/HIGH
(LAHH-1238) (LAHH-1239) (LAHH-1239) (LAHH-1239)
\®/ \@/ \®/ \@/

/ N\ / AN / AN / AN
N\ / N\ / AN / AN /
LAH-1228 AL-1228 LAH-1229 LAL-1229 LAH-1231 LAL-1231 LAH-1226 LAL-1226
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[ N\ /
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PAH-1273
D/C HI DP
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75-12338 75-12330  75-1234B 75-12344 75-12358 75-1235  75-1231B 75-1231A
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(101) (102) (103) (104) (105) (106) (107) (108)
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AN
AIR SLIDE AIR SLIDE CEMENT SLIDE SLAG SLIDE
NO. 1 NO. 2 NO. 3 NO. 4
75-12698 75-12694  75-1274B 75-12744 75-12768 75-1276A  75-1270B 75-12700
CLOSED || )| OPEN CLOSED | | ) | OPEN CLOSED | | ) | oPEN CLOSED | | )| OPEN
(121) (122) (123) (124) (125) (126) (127) (128)
(030304 ) )
©30302 " “ppst mip | z5-1269C o020 “past M 75-1274C 30306170 ot win - zs-12760 P2%3% “onst wmip - z5-1270¢
N
WCV-1283 7711007 WCv-1284 77| 1007 WCV-1285 7711007 WCV-1282 = 1007,
Ty Ty T oy Tt
OPEN OPEN OPEN
_— WVMVWW-A

WEIGH HOPPER , ,
DER THIS DCN_/ y Savannan River Site
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QN (03028 STARTED COMPLETED (031309) o
i ‘ @370) PN (@31702) ‘ i Spplier Document Stajus
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D/C HIGH DP Lo - D/C HIGH DP
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(131) (132)
[ ] ise and Resubmit Mork- May
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—] —]
75-1268B 75-12686 75-1278B 75-12784 , ,
CLOSED Q OPEN N Pz N / CLOSED [ Q OPEN [] I T-Work May
(147) (148)  75-2725B 75-2725A 75-27268 75-2726A  (157) (158)
CLOSED lb || OPEN  pa- 271, CLOSED lbel OPEN
(141) <142) N 151) (152) ] P ermiss]
/ PRESSURE PRESSURE / AN Required
HIGH HIGH equire
(931705) (@31801)
CLOSED OPEN '
25-12718 I@Q‘ 75-1271A CLOSED ° l OPEN .
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(153) (154) constitute accegftance or approval
of design detajfls, cqJculations,
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(831706) 0 (31008) BLEND BLEND (031802) 0 (031408) Y p °
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COMPLETE @ @ COMPLETE ACH2406A-006-A-N\ 7
(031707 (031803)
Document (fatagor
SV-036 (A-0) 031206PB 031606PB SV-037 (A-0) %oy Lo
START START
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/ AN Date
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Design Change Notice (DCN)
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DCN No. Revision Project/Task No
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Reason for Change (Be specific)
Provide Upgrade information for Weigh Hopper

Description of Change
Add 1/0 CARD TO SUBPANEL

Engineering Approvals

Originator Date Responsible Engineer Manager Date
WALKER, DENNIS E. 05/20/2019 SUD, RAJENDRA J. 05/21/2019

Verifier/Checker Date Discipline

HEVEL, STEPHEN D. 05/21/2019 J-INSTRUMENTATION AND CONTROLS

Verification Method(s)
Design Check (GS/PS only)
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ITEM NOJ QTY MFGR APART NUMBER  |ITEM DESCRIPTION
1 2 DELTA-V__ | /pE\ VE5@@8_______ |POWER SUPPLY, PASS THROUGH
2 2 DELTA-V | WEAq05% .. IV CONTROLLER
3 2 DELTA-V VE3051C0 2-WIDE POWER/CONTROLLER CARRIER
4 14 DELTA-V VE4001S3T1B2 DISCRETE INPUT CARD, 8 CHANNELS, 12 VAC, ISOLATED
5 12 DELTA-V VE40B252T182 DISCRETE OUTPUT CARD, 115/23@ VAC, ISOLATED, FUSED 1/0 TERMINAL BLOCK
O o O o O 6 2 DELTA-V VE405852K1C0O 8-WIDE 1/0 INTERFACE CARRIER WITH CARRIER SHIELD BAR
7 2 DELTA-V VE4@50E1CO 8-WIDE I/0 INTERFACE CARRIER WITH CARRIER EXTENSION CABLE AND CARRIER SHIELD BAR
8 5 DELTA-V VE6101 CARRIER BLANK CAP
9 1 | DELTA-v VE4016 SIMPLEX DEVICE NET I/0 INTERFACE CARD AND TERMINAL BLOCK
12 L /DIE\ 0L L SDN 19-24-1008 __IDC_POWER SUPPLY, 24 VDC 188 @ oo
11 2 L3 XACoPIAN WI2MT29 SWITCHING REGULATED POWER SUPPLY, DIN RAIL MOUNT, 128VAC/12VOC) 23X
‘ 12 2 HARDY HL 4050 DIGITAL WEIGHT CONTROLLER
B ® 13 1 AB 2711-B5A10 PANELVIEW 55@, WITH KEYPAD AND TOUCHSCREEN
14 2 AB 1485A-C2 TERMINATING RESISTOR
15 12 AB 1492-FBIC30-L _ |AB, FUSEHOLDER 384, 1 POLE
— " 16 1 HARDY 4000-DIS HARDY, WAVESAVER WEIGHT CONTROLLER DISPLAY/KEYBOARD FOR HI 4050
o [T [of
[ ] [ ]
" "
3 X 4 (EXISTING)
Zﬁ%%ﬁ. :*Téﬁ L L
N L R M Sy FE e e VN ON
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@ @ 7| @ | @ @@ @ @ @ @
DD 203D 40006l /108 INT i B N A R B I R B
‘ ) | \ O
Blels] .@® .@®
134DCPS
O1010]JO0J0JO0J0O]0O0 1010 Savannah River Site
\ / \ / \ / \ / \ / \ / \ / \ / \ / \ /
Sbgpl ier Document Sm/us
@ @ 3 X 4 (EXISTING) @ 7
— A [] 2. {ubmit Final Document-fork
o = WEIGH WEIGH 4 5 o
— SCALE SCALE = [] 3. Re\ise and Resubmit Mork- May
L 1 2 < — Prokeed Subject to Resolution
oS ) 2 of INdicated Commghts
= >
-« | ( 1 ) ) [] 4. Revisd and Resubiit-Work May
- (O 1| |I/0|pOJDOIDI |DIDOJDOYDI DI ||DOJDOYDI|DIDOYDODI|DIYI/0] <4 < Not Prieec
- pof10) 11 1213|1415 16 )|17]18 |19 2821 |22 304 { = 0 5. parnisil fofracea v
‘ S S S S 0 R RO # 20>
A |4
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AN (8) (49
” ACH2406A-009-A-N 2
N V VvV V V VV Document (fatagory
1.2
Date
28" A 194DCPS i S
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@ 1/0[|DI]DI M, SINGH
FOEE [EUEE| [EEEE ([EEEE INT 20]26 A
I O A ~
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ITEM NOJ QTY MFGR “PART NUMBER _ |ITEM DESCRIPTION
1 2 DELTA-V /I\ VE5008 POWER SUPPLY, PASS THROUGH
> 2 DELTA-V | LN VE3pes MQ CONTROLLER
ol 203" 3 2 DELTA-V VE3051C0 2-WIDE POWER/CONTROLLER CARRIER
- - - - 4 14 DELTA-V VE4P@1S3T1B2 DISCRETE INPUT CARD, 8 CHANNELS, 1280 VAC, ISOLATED
: { X = 5 12 DELTA-V VE4@@2S2T1B2  |DISCRETE OUTPUT CARD, 115/23@ VAC, ISOLATED, FUSED 1/0 TERMINAL BLOCK
O o ! O ! FPS o O 6 2 DELTA-V VE4@5@S2KIC@  |8-WIDE 1/0 INTERFACE CARRIER WITH CARRIER SHIELD BAR
DWR @ 7 2 DELTA-V VE4050E1CQ 8-WIDE 1/0 INTERFACE CARRIER WITH CARRIER EXTENSION CABLE AND CARRIER SHIELD BAR
FFB = COND 8 5 DELTA-V VEG101 CARRIER BLANK CAP
BULK L2 @ 9 1| DELTA-V VE4016 SIMPLEX DEVICE NET 1/0 INTERFACE CARD AND TERMINAL BLOCK
75 — 10 1 /IN  soLa SDN 10-24-199P  |DC POWER SUPPLY, 24 VDC, 104
= POWER 11 > L% N acopIan W12MT 29 SWITCHING REGULATED POWER SUPPLY, DIN RAIL MOUNT, 12@VAC/12VDC, 29A
o SUPPLY I 12 2 HARDY HI 4050 DIGITAL WEIGHT CONTROLLER
~ REVISE PER B . 13 ] AB 2711-B5A10 PANELVIEW 55@, WITH KEYPAD AND TOUCHSCREEN
= @ 14 2 AB 1485A-C2 TERMINATING RESISTOR
THIS DCN 15 1% AB 1492-FBIC30-L  |AB, FUSEHOLDER 304, | POLE
— 18 ¢y | Heroy 42908-DIS HARDY, WAVESAVER WEIGHT CONTROLLER DISPLAY/KEYBOARD FOR HI 4050
17 1 DELTA-V VE4G17P0 HI 170 CARD, FOUNDATION FIELDBUS INTERFACE AND TERMINAL BLOCK ¥~
ole [c] [0} 18 1 DELTA-V VE400552B1 ANALOG OUTPUT CARD: 8 CHANNEL, 4-20 mo )}
! 19 1 PEPPERL-FUCHS | PS3500-PM-1.24.15 |BULK POWER SUPPLY W/POWER SUPPLY BACKPLANE PS3580-TB-3-N-1 A
6 1] 1] 20 1 COOPER FPS-1 REDUNDANT FIELDBUS POWER SYSTEM " )
PS-1PM
1Y 4 (EXISTING) —— —— 21 2 COOPER FPS-1 POWER MODULE ~v/

A et el THIS_DCN

juavj juawj

MS 1832104 832105

L \‘ Bl o el e 1 REVISE PER
SEe
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O [1802F
O [1202F
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o] o2 etlozles|o4losies|oles| vt P s
© E I I8 5 i . M | @
1340CPS

Savannan River Site

Sbgp | fer Document Sm/us

3 X 4 (EXISTING)
12 O D ?)

WEIGH  WEIGH
SC?LE SC?LE

. Re\ise and Resubmit Mork- May
Proxeed Subject to Resolution
of INdicated Commghts

[] 4. Revisd and Resubglit-Work May
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Design Change Notice (DCN)

DCP No. Revision
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M-DCP-Z-11003-J-00003 0 N/A AC52406A-10;A

Reason for Change (Be specific)

Provide Upgrade information for Weigh Hopper
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Engineering Approvals
Originator Checker/Verifier Date Responsible Engineering Manager Date
8/29/2012 CAMPBELL, MICHAEL W 8/29/2012
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ITEM NO. Qry MF GR PART NUMBER ITEM DESCRIPTION
l / DEL TA-V VEDPIUE POWER SUPPLY, PASS THROUGH
/ % DEL TA-V VE 30105 x MD CONTROLLER
3 / DEL TA-V VE3001CY 2-WIDE POWER/CONTROLLER CARRIER
4 14 DEL TA-V VE4PPIS3TIBZ DISCRETE INPUT CARD, 8 CHANNELS, 120 VAC, ISOLATED
0 12 DEL TA-V VE4DD252T1B2 DISCRETE OUTPUT CARD, 115/230 VAC, ISOLATED, FUSED 1/0 TERMINAL BLOCK
b % DEL TA-V VE4UD052KICH g-WIDE [/0 INTERFACE CARRIER WITH CARRIER SHIELD BAR
/ / DEL TA-V VE40o0e1CY g-WIDE [/0 INTERFACE CARRIER WITH CARRIER EXTENSION CABLE AND CARRIER SHIELD BAR
3 0 DEL TA-V VEob1P] CARRIER BLANK CAP
9 | DEL TA-V VE4D16 SIMPLEX DEVICE NET 1/0 INTERFACE CARD AND TERMINAL BLOCK
1/ | oULA SUN 10-24-100P DC POWER SUPPLY, 24 VDC, 10A
[ % DELTA-V BULK POWER SUPPLY DIN RAIL MOUNT, AC TO DOC 24
17 % HARDY HI 4050 DIGITAL WEIGHT CONTROLLER
13 I AB 2 /11-BHAI1Y PANELVIEW 520, WITH KEYPAD AND TOUCHSCREEN
14 % AB 1480A-LC2 TERMINATING RESISTOR
10 1 AB 1492-FBIC30-L AB, FUSEHOLDER 3¥A, 1 POLE
16 | HARDY 4001-DI1S HARDY, WAVESAVER WEIGHT CONTROLLER DISPLAY/KEYBOARD FOR HI 4450
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