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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.
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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. 
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DCP No. 
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Sheet Revision 

1 Sheet  1  of  3  

Rev No. Description Date 

0 
1 

Initial issue. 
Revised the DCP to update the design in support of the equipment procured and 
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-Z-00310 
   J-JZ-Z-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 

9-10-12 
6-10-2019 
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   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 
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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 
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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. 
(If Vendor-Incl Sub + AC) 

Rev. Affected Document No. Rev Title In DCP 

(Yes/No) 
Remarks 

Closure Action 
(If None, enter 

N/A) 

Changed in this 
DCP Rev.(Y/N) 

 

ESR-S-00017. Latest 
revision 

M-DCP-Z-11003-J-00002 1 AC52406A-9 DE1 SUBPANEL LAYOUT YES SUP 
Incorporate per G-
ESR-S-00017. Latest 
revision 

YES 

M-DCP-Z-11003-J-00003 0 AC52406A-10 A BILL OF MATERIALS YES SUP 
Incorporate per G-
ESR-S-00010, Latest 
Revision 

NO 

M-DCP-Z-11003-J-00004 1 J-L6-Z-0001 3 
SALTSTONE FACILITY DELTA V CONTROL 
SYSTEMS ARCHITECTURE 

YES SUP 
Incorporate per G-
ESR-S-00017. Latest 
revision 

YES 

M-DCP-Z-11003-J-00005 1 J-DS-Z-00037 5 
CABINETS 1,2,3,4A AND 4B INPUT/OUTPUT 
DATABASE 

YES SUP 
Incorporate per G-
ESR-S-00017. Latest 
revision 

YES 

M-DCP-Z-11003-J-00006 N/A N/A N/A NOT USED N/A N/A N/A N/A 

M-DCP-Z-11003-J-00007 1 AC52406A-8 DE1 TERMINAL STRIP LAYOUT YES SUP 
Incorporate per G-
ESR-S-00017. Latest 
revision 

YES 

M-DCP-Z-11003-J-00008 1 AC52406A-15 DE1 
CONTROLLER 03 CARD 02, I/O WIRING – DCS 
OUTPUTS 

YES SUP 
Incorporate per G-
ESR-S-00017. Latest 
revision 

YES 

M-DCP-Z-11003-J-00009 1 AC52406A-17 DE1 
CONTROLLER 03 CARD 04, I/O WIRING – DCS 
OUTPUTS 

YES SUP 
Incorporate per G-
ESR-S-00017. Latest 
revision 

YES 

M-DCP-Z-11003-J-00010 1 AC52406A-38 DE2 
CONTROLLER 03 CARD 25, I/O WIRING – DCS 
OUTPUTS 

YES SUP 
Incorporate per G-
ESR-S-00017. Latest 
revision 

YES 

M-DCP-Z-11003-J-00011 1 AC52406A-40 DE3 FIELD WIRING AND PIPING DIAGRAM YES SUP 
Incorporate per G-
ESR-S-00017. Latest 
revision 

YES 

M-DCP-Z-11003-J-00012 0 
AC52406A-27 A 

CONTROLLER 03 CARD 14, I/O WIRING - DCS 
OUTPUTS 

YES SUP 
Incorporate per G-
ESR-S-00010, Latest 
Revision  

NO 

M-DCP-Z-11003-J-00013 0 AC52406A-35 A 
CONTROLLER 03 CARD 22, I/O WIRING - DCS 
OUTPUTS 

Y SUP 
Incorporate per G-
ESR-S-00010, Latest 
Revision  

NO 

M-DCP-Z-11003-J-00014 1 AC52406A-12 DE1 CONTROLLER WIRING YES SUP 
Incorporate per G-
ESR-S-00017. Latest 
revision 

YES 

M-DCP-Z-11003-J-00015 N/A N/A N/A NOT USED N/A NOT USED N/A N/A 

M-DCP-Z-11003-J-00016 1 D193700 6 
200Z AREA DWPF-SALTSTONE ICR: LE-1226, LE-
1228, & LE-1229 INSTRUMENT LOOP DIAGRAM 
E&I CONTROL SYSTEMS 

YES SUP 

Incorporate per G-
ESR-S-00017. Latest 
revision 

YES 
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  DCP No./Rev 
M-DCP-Z-11003 / Rev 1  

Documents Associated with Change    

Complete Document No. 
(If Vendor-Incl Sub + AC) 

Rev. Affected Document No. Rev Title In DCP 

(Yes/No) 
Remarks 

Closure Action 
(If None, enter 

N/A) 

Changed in this 
DCP Rev.(Y/N) 

 

M-DCP-Z-11003-J-00017 0 J-JQ-Z-0002 3 
SALTSTONE FACILITY DELTA V CONTROL 
SYSTEM I/O CABINET #2 CONNECTION 
DIAGRAM 

YES SUP 

Incorporate per G-
ESR-S-00017. Latest 
revision 

NO 

M-DCP-Z-11003-J-00018 0 Z205-ZZZL-1231 1 
SALTSTONE INSTRUMENT SCALING AND 
SETPOINT DOCUMENT Z205-ZZZL-1231 

SILO 3 LEVEL 
YES SUP 

Incorporate per G-
ESR-S-00017. Latest 
revision 

YES 

M-DCP-Z-11003-J-00019 0 AC47575A-1 A 
250 DISPLAY PANEL LAYOUT AND FABRICATION 
AND 250 DISPLAY PANEL WIRING DIAGRAMS 

YES GEN 
Incorporate per G-
ESR-S-00017. Latest 
revision 

YES 

J-JD-Z-00235 2 N/A N/A SALTSTONE KNIFE GATE VALVE 

WCV-1282 
NO REFERENCE N/A YES 

J-JD-Z-00236 2 N/A N/A SALTSTONE KNIFE GATE VALVE 
WCV-1283 NO REFERENCE N/A YES 

J-JD-Z-00237 2 N/A N/A SALTSTONE KNIFE GATE VALVE 
WCV-1284 NO REFERENCE N/A YES 

J-JD-Z-00238 2 N/A N/A SALTSTONE KNIFE GATE VALVE 
WCV-1285 NO REFERENCE N/A YES 

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 
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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. 
(If Vendor-Incl Sub + AC) 

Rev. Affected Document No. Rev Title In DCP 

(Yes/No) 
Remarks 

Closure Action 
(If None, enter 

N/A) 

Changed in this 
DCP Rev.(Y/N) 

 

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 

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

J-JD-Z-00336 A N/A N/A 
PRESSURE CONTROL VALVE 
PCV-1018, 2018, 3018, & 4018 NO REFERENCE N/A N/A 

J-JD-Z-00337 A N/A N/A 
PRESSURE CONTROL VALVE 
PCV-1009, 2009, 3009, & 4009 NO REFERENCE N/A N/A 

J-JD-Z-00338 A N/A N/A 
PRESSURE CONTROL VALVE 
PCV-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 

J-JD-Z-00347 A N/A N/A 
FLOW CONTROL VALVES 
FCV-1007, 2007, 3007, 4007 NO REFERENCE N/A N/A 

J-JD-Z-00348 A N/A N/A 
FLOW CONTROL VALVES 
FCV-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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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 12” 4 
Design 
Services 

PS 2 

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

467 N/A 
Purchase Order 

SRRA 135296 

ROTAMETERS Each ~ 24 
Design 
Services 

PS 2 

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 2 

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 2 

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

9818-0 N/A 
MSR 000103965M  

REQ #: 000147267R 

PANEL MOUNTED  

POSITION INDICATORS 
Each ~ 4 

Design 
Services 

PS 2 
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 6¼” 

Nol-Tec Catalog No. 46047 

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

Each 
See 
desc 

2 Construction PS 3 N/A N/A N/A N/A 

Connector, Flex 200 Denier Nylon,  

14¼” x 16¼” 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 

1 Construction PS 3 N/A N/A N/A N/A 

Connector, Flex 1000 Denier Cordura 
Plus Nylon,  

13” x 14½” 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 

4 Construction PS 3 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 3 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 1 1 P&CS PS 2 N/A N/A N/A N/A 
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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 
 

 
 
   

POWER SUPPLY, 24 VDC, ACOPIAN 
MODEL NO. 24EB60 WITH EB35DIN 
MOUNT 

Each 1 1 P&CS PS 2 N/A N/A N/A N/A 

ROSEMOUNT 848T-F-15-S002 
FOUNDATION FIELDBUS 
MULTIPOINT SENSORS - DIN RAIL 
MOUNT 

Each 1 1 P&CS PS 2 N/A N/A N/A N/A 

 
 
 
 
 
 
 
 
 
 
 
 
 



 M-DCP-Z-11003, Rev. 1 
 Page 1 of 1 

 Page 1 of 1 

ALARA Design Review Form 
 

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

 X 

 2. 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. 

 X 

 3. 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. 

 X 

 4. 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. 

 X 

 5. 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. 

 X 

 
Comments   
  
  
 
Responsible Engineer   Gary Stasie  Date Approvals Maintained in DCR/EDWS  
 
Checker/Verifier   Dave Massey  Date Approvals Maintained in DCR/EDWS  
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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). 

2. ASME B31.3- 2016 Edition, ASME Code for Process Piping. 
3. SRS Engineering Practice Manuel WSRC- IM-95-58 (Guide No. 15060-G, Rev.8), Application of ASME 

B31.3. 
4. M-DCP-Z-11003, R/0, SILO Bin Aeration System and Slide Gate Valves Modifications. 
5. C-CH-G-00004, R/5, Routing and Supports for NPS 2 and Smaller Piping. 
6. ASCE 7 – 2010, Minimum Design Loads for Buildings and Other Structures. 
7. C-CLC-Z-00082, R/1, ELAWD Silo Bin Aeration System and Slide Gate Valve Modification. 
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Checked By: 
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M-DCP-Z-11003

CTUnit Work Order WBS Printed Installed InspectedCard No CT StatusID DCD

CASS 09/06/201210413777 CA Card Deleted205E004FAA M-DCP-Z-11003

09/06/201210413778 FM Card Deleted

09/06/201210413779 TO Card Deleted

05/30/201910444099 CA PrintedM-DCP-Z-11003/R1

05/30/201910444100 FM Printed

05/30/201910444101 TO Printed

09/06/201210413780 CA Card Deleted205E004FAB M-DCP-Z-11003

09/06/201210413781 FM Card Deleted

09/06/201210413782 TO Card Deleted

05/30/201910444151 CA PrintedM-DCP-Z-11003/R1

05/30/201910444152 FM Printed

05/30/201910444153 TO Printed

09/06/201210413783 CA Card Deleted205E004FAC M-DCP-Z-11003

09/06/201210413784 FM Card Deleted

09/06/201210413785 TO Card Deleted

05/30/201910444141 CA PrintedM-DCP-Z-11003/R1

05/30/201910444142 FM Printed

05/30/201910444143 TO Printed

09/06/201210413786 CA Card Deleted205E004FAD M-DCP-Z-11003

09/06/201210413787 FM Card Deleted

09/06/201210413788 TO Card Deleted

05/30/201910444138 CA PrintedM-DCP-Z-11003/R1

05/30/201910444139 FM Printed

05/30/201910444140 TO Printed

09/06/201210413789 CA Card Deleted205E004FAE M-DCP-Z-11003

09/06/201210413790 FM Card Deleted

09/06/201210413791 TO Card Deleted

05/30/201910444135 CA PrintedM-DCP-Z-11003/R1

05/30/201910444136 FM Printed

05/30/201910444137 TO Printed

09/06/201210413792 CA Card Deleted205E004FAF M-DCP-Z-11003

09/06/201210413793 FM Card Deleted

09/06/201210413794 TO Card Deleted

05/30/201910444132 CA PrintedM-DCP-Z-11003/R1

05/30/201910444133 FM Printed

05/30/201910444134 TO Printed

09/06/201210413795 CA Card Deleted205E004FAG M-DCP-Z-11003

09/06/201210413796 FM Card Deleted

09/06/201210413797 TO Card Deleted

05/30/201910444121 CA PrintedM-DCP-Z-11003/R1

05/30/201910444122 FM Printed

SILO BIN ACTIVATORS AND ROTARY VALVE MODIFICATIONS
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M-DCP-Z-11003

CTUnit Work Order WBS Printed Installed InspectedCard No CT StatusID DCD

CASS 05/30/201910444123 TO Printed205E004FAG M-DCP-Z-11003/R1

05/30/201910444089 CA Printed205E004FF M-DCP-Z-11003/R1

05/30/201910444090 FM Printed

05/30/201910444091 TO Printed

09/06/201210413671 CA Card Deleted205E004FG M-DCP-Z-11003

09/06/201210413672 FM Card Deleted

09/06/201210413673 TO Card Deleted

05/30/201910444092 CA PrintedM-DCP-Z-11003/R1

05/30/201910444093 FM Printed

05/30/201910444094 TO Printed

09/06/201210413674 CA Card Deleted205E004FH M-DCP-Z-11003

09/06/201210413675 FM Card Deleted

09/06/201210413676 TO Card Deleted

05/30/201910444095 CA PrintedM-DCP-Z-11003/R1

05/30/201910444096 FM Printed

05/30/201910444097 TO Printed

09/06/201210413677 CA Card Deleted205E004FJ M-DCP-Z-11003

09/06/201210413678 FM Card Deleted

09/06/201210413679 TO Card Deleted

05/30/201910444174 CA PrintedM-DCP-Z-11003/R1

05/30/201910444175 FM Printed

05/30/201910444176 TO Printed

09/06/201210413750 CA Card Deleted205E004FR M-DCP-Z-11003

09/06/201210413751 FM Card Deleted

09/06/201210413752 TO Card Deleted

05/30/201910444105 CA PrintedM-DCP-Z-11003/R1

05/30/201910444106 FM Printed

05/30/201910444107 TO Printed

09/06/201210413753 CA Card Deleted205E004FS M-DCP-Z-11003

09/06/201210413754 FM Card Deleted

09/06/201210413755 TO Card Deleted

05/30/201910444108 CA PrintedM-DCP-Z-11003/R1

05/30/201910444109 FM Printed

05/30/201910444110 TO Printed

09/06/201210413756 CA Card Deleted205E004FT M-DCP-Z-11003

09/06/201210413757 FM Card Deleted

09/06/201210413758 TO Card Deleted

05/30/201910444113 CA PrintedM-DCP-Z-11003/R1

05/30/201910444114 FM Printed

05/30/201910444115 TO Printed

09/06/201210413759 CA Card Deleted205E004FU M-DCP-Z-11003

SILO BIN ACTIVATORS AND ROTARY VALVE MODIFICATIONS

For internal Savannah River Site use only.



Drawing: Rev: 1
Installation Card Status Report

Savannah River Site05/30/2019 09:23 Page 3 of 7

M-DCP-Z-11003

CTUnit Work Order WBS Printed Installed InspectedCard No CT StatusID DCD

CASS 09/06/201210413760 FM Card Deleted205E004FU M-DCP-Z-11003

09/06/201210413761 TO Card Deleted

05/30/201910444118 CA PrintedM-DCP-Z-11003/R1

05/30/201910444119 FM Printed

05/30/201910444120 TO Printed

09/06/201210413762 CA Card Deleted205E004FV M-DCP-Z-11003

09/06/201210413763 FM Card Deleted

09/06/201210413764 TO Card Deleted

05/30/201910444170 CA PrintedM-DCP-Z-11003/R1

05/30/201910444171 FM Printed

05/30/201910444172 TO Printed

09/06/201210413765 CA Card Deleted205E004FW M-DCP-Z-11003

09/06/201210413766 FM Card Deleted

09/06/201210413767 TO Card Deleted

05/30/201910444167 CA PrintedM-DCP-Z-11003/R1

05/30/201910444168 FM Printed

05/30/201910444169 TO Printed

09/06/201210413768 CA Card Deleted205E004FX M-DCP-Z-11003

09/06/201210413769 FM Card Deleted

09/06/201210413770 TO Card Deleted

05/30/201910444157 CA PrintedM-DCP-Z-11003/R1

05/30/201910444158 FM Printed

05/30/201910444159 TO Printed

09/06/201210413771 CA Card Deleted205E004FY M-DCP-Z-11003

09/06/201210413772 FM Card Deleted

09/06/201210413773 TO Card Deleted

05/30/201910444581 CA PrintedM-DCP-Z-11003/R1

05/30/201910444582 FM Printed

05/30/201910444583 TO Printed

09/06/201210413774 CA Card Deleted205E004FZ M-DCP-Z-11003

09/06/201210413775 FM Card Deleted

09/06/201210413776 TO Card Deleted

05/30/201910444154 CA PrintedM-DCP-Z-11003/R1

05/30/201910444155 FM Printed

05/30/201910444156 TO Printed

09/06/201210414042 CA Printed205J1231XA M-DCP-Z-11003

09/06/201210414043 FM Printed

09/06/201210414044 TO Printed

09/06/201210413822 CA Printed205J1282XA M-DCP-Z-11003

09/06/201210413823 FM Printed

09/06/201210413824 TO Printed
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M-DCP-Z-11003

CTUnit Work Order WBS Printed Installed InspectedCard No CT StatusID DCD

CASS 09/06/201210413825 CA Printed205J1282XB M-DCP-Z-11003

09/06/201210413826 FM Printed

09/06/201210413827 TO Printed

09/06/201210413828 CA Printed205J1282XC M-DCP-Z-11003

09/06/201210413829 FM Printed

09/06/201210413830 TO Printed

09/06/201210413831 CA Printed205J1282XD M-DCP-Z-11003

09/06/201210413832 FM Printed

09/06/201210413833 TO Printed

09/06/201210413834 CA Card Deleted205J1282XE M-DCP-Z-11003

09/06/201210413835 FM Card Deleted

09/06/201210413836 TO Card Deleted

05/30/201910444585 TO PrintedM-DCP-Z-11003/R1

05/30/201910444586 CA Printed

05/30/201910444587 FM Printed

09/06/201210413849 CA Printed210E029RH M-DCP-Z-11003

09/06/201210413850 FM Printed

09/06/201210413851 TO Printed

CO 09/06/201210413847 RW PrintedB1RX001 M-DCP-Z-11003

09/06/201210376483 RW PrintedB4RF015 M-DCP-Z-11003

09/06/201210376718 RW PrintedB4RF019 M-DCP-Z-11003

09/06/201210375695 RW PrintedB4RF020 M-DCP-Z-11003

09/06/201210378395 RW PrintedB4RF023 M-DCP-Z-11003

09/06/201210413837 RW PrintedB4RX001 M-DCP-Z-11003

09/06/201210413838 RW PrintedB4RX002 M-DCP-Z-11003

09/06/201210413839 RW PrintedB4RX003 M-DCP-Z-11003

09/06/201210413840 RW PrintedB4RX004 M-DCP-Z-11003

09/06/201210413652 RW Card DeletedB5RF002 M-DCP-Z-11003

05/30/201910444102 RW PrintedM-DCP-Z-11003/R1

09/06/201210413653 RW Card DeletedB5RF003 M-DCP-Z-11003

05/30/201910444111 RW PrintedM-DCP-Z-11003/R1

09/06/201210413654 RW Card DeletedB5RF004 M-DCP-Z-11003

05/30/201910444116 RW PrintedM-DCP-Z-11003/R1

09/06/201210413655 RW Card DeletedB5RF005 M-DCP-Z-11003

05/30/201910444173 RW PrintedM-DCP-Z-11003/R1

09/06/201210413656 RW PrintedB5RF006 M-DCP-Z-11003

09/06/201210413657 RW Card DeletedB5RF007 M-DCP-Z-11003

05/30/201910444165 RW PrintedM-DCP-Z-11003/R1

09/06/201210413658 RW Card DeletedB5RF008 M-DCP-Z-11003

05/30/201910444163 RW PrintedM-DCP-Z-11003/R1

09/06/201210413659 RW Card DeletedB5RF009 M-DCP-Z-11003
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M-DCP-Z-11003

CTUnit Work Order WBS Printed Installed InspectedCard No CT StatusID DCD

COSS 05/30/201910444161 RW PrintedB5RF009 M-DCP-Z-11003/R1

09/06/201210413660 RW Card DeletedB5RF010 M-DCP-Z-11003

05/30/201910444589 RW PrintedM-DCP-Z-11003/R1

09/06/201210413661 RW Card DeletedB5RF011 M-DCP-Z-11003

05/30/201910444588 RW PrintedM-DCP-Z-11003/R1

09/06/201210413662 RW Card DeletedB5RF012 M-DCP-Z-11003

05/30/201910444150 RW PrintedM-DCP-Z-11003/R1

09/06/201210413663 RW Card DeletedB5RF013 M-DCP-Z-11003

05/30/201910444148 RW PrintedM-DCP-Z-11003/R1

09/06/201210413664 RW Card DeletedB5RF014 M-DCP-Z-11003

05/30/201910444146 RW PrintedM-DCP-Z-11003/R1

09/06/201210413665 RW Card DeletedB5RF015 M-DCP-Z-11003

05/30/201910444144 RW PrintedM-DCP-Z-11003/R1

09/06/201210413666 RW Card DeletedB5RF016 M-DCP-Z-11003

05/30/201910444177 RW PrintedM-DCP-Z-11003/R1

09/06/201210413667 RW Card DeletedB5RF017 M-DCP-Z-11003

05/30/201910444130 RW PrintedM-DCP-Z-11003/R1

09/06/201210413668 RW Card DeletedB5RF018 M-DCP-Z-11003

05/30/201910444128 RW PrintedM-DCP-Z-11003/R1

09/06/201210413669 RW Card DeletedB5RF019 M-DCP-Z-11003

05/30/201910444126 RW PrintedM-DCP-Z-11003/R1

09/06/201210413670 RW Card DeletedB5RF020 M-DCP-Z-11003

05/30/201910444124 RW PrintedM-DCP-Z-11003/R1

EQ 09/06/201210413616 EQ Feedback PartialLOS-302 M-DCP-Z-11003

09/06/201210413821 EQ PrintedZ-205000-BMH-PNL-1000 M-DCP-Z-11003

09/06/201210413620 EQ Card DeletedZ-205000-BMH-TBB5001 M-DCP-Z-11003

05/30/201910444103 EQ PrintedM-DCP-Z-11003/R1

09/06/201210413619 EQ Card DeletedZ-205000-BMH-TBB5002 M-DCP-Z-11003

05/30/201910444166 EQ PrintedM-DCP-Z-11003/R1

09/06/201210413621 EQ Card DeletedZ-205000-BMH-TBB5003 M-DCP-Z-11003

05/30/201910444098 EQ PrintedM-DCP-Z-11003/R1

09/06/201210413622 EQ Card DeletedZ-205000-BMH-TBB5004 M-DCP-Z-11003

05/30/201910444131 EQ PrintedM-DCP-Z-11003/R1

09/06/201210414064 EQ Card DeletedZ-205008-BMH-CAB-1 M-DCP-Z-11003

05/30/201910444584 EQ PrintedM-DCP-Z-11003/R1

09/06/201210413848 EQ PrintedZ-210000-EEP-PNL-0168 M-DCP-Z-11003

IN 05/30/201910444178 IN PrintedHCV1282 M-DCP-Z-11003/R1

09/06/201210413705 IN Card DeletedHCV1283 M-DCP-Z-11003

05/30/201910444179 IN PrintedM-DCP-Z-11003/R1

09/06/201210413706 IN Card DeletedHCV1284 M-DCP-Z-11003

05/30/201910444181 IN PrintedM-DCP-Z-11003/R1
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M-DCP-Z-11003

CTUnit Work Order WBS Printed Installed InspectedCard No CT StatusID DCD

INSS 09/06/201210413702 IN Card DeletedHCV1285 M-DCP-Z-11003

05/30/201910444180 IN PrintedM-DCP-Z-11003/R1

09/06/201210413623 IN Card DeletedZ-205000-BMH-SV-1009A M-DCP-Z-11003

05/30/201910444073 IN PrintedM-DCP-Z-11003/R1

09/06/201210413624 IN Card DeletedZ-205000-BMH-SV-1009B M-DCP-Z-11003

05/30/201910444080 IN PrintedM-DCP-Z-11003/R1

09/06/201210413625 IN Card DeletedZ-205000-BMH-SV-1009C M-DCP-Z-11003

05/30/201910444081 IN PrintedM-DCP-Z-11003/R1

09/06/201210413626 IN Card DeletedZ-205000-BMH-SV-1009D M-DCP-Z-11003

05/30/201910444082 IN PrintedM-DCP-Z-11003/R1

09/06/201210413627 IN Card DeletedZ-205000-BMH-SV-2009A M-DCP-Z-11003

05/30/201910444083 IN PrintedM-DCP-Z-11003/R1

09/06/201210413628 IN Card DeletedZ-205000-BMH-SV-2009B M-DCP-Z-11003

05/30/201910444084 IN PrintedM-DCP-Z-11003/R1

09/06/201210413629 IN Card DeletedZ-205000-BMH-SV-2009C M-DCP-Z-11003

05/30/201910444085 IN PrintedM-DCP-Z-11003/R1

09/06/201210413630 IN Card DeletedZ-205000-BMH-SV-2009D M-DCP-Z-11003

05/30/201910444086 IN PrintedM-DCP-Z-11003/R1

09/06/201210413631 IN Card DeletedZ-205000-BMH-SV-3009A M-DCP-Z-11003

05/30/201910444087 IN PrintedM-DCP-Z-11003/R1

09/06/201210413632 IN Card DeletedZ-205000-BMH-SV-3009B M-DCP-Z-11003

05/30/201910444088 IN PrintedM-DCP-Z-11003/R1

09/06/201210413633 IN Card DeletedZ-205000-BMH-SV-3009C M-DCP-Z-11003

05/30/201910444079 IN PrintedM-DCP-Z-11003/R1

09/06/201210413634 IN Card DeletedZ-205000-BMH-SV-3009D M-DCP-Z-11003

05/30/201910444078 IN PrintedM-DCP-Z-11003/R1

09/06/201210413635 IN Card DeletedZ-205000-BMH-SV-4009A M-DCP-Z-11003

05/30/201910444077 IN PrintedM-DCP-Z-11003/R1

09/06/201210413636 IN Card DeletedZ-205000-BMH-SV-4009B M-DCP-Z-11003

05/30/201910444076 IN PrintedM-DCP-Z-11003/R1

09/06/201210413637 IN Card DeletedZ-205000-BMH-SV-4009C M-DCP-Z-11003

05/30/201910444075 IN PrintedM-DCP-Z-11003/R1

09/06/201210413638 IN Card DeletedZ-205000-BMH-SV-4009D M-DCP-Z-11003

05/30/201910444074 IN PrintedM-DCP-Z-11003/R1

09/06/201210413817 IN PrintedZ-205000-BMH-WY-1282 M-DCP-Z-11003

09/06/201210413818 IN PrintedZ-205000-BMH-WY-1283 M-DCP-Z-11003

09/06/201210413819 IN PrintedZ-205000-BMH-WY-1284 M-DCP-Z-11003

09/06/201210413820 IN PrintedZ-205000-BMH-WY-1285 M-DCP-Z-11003

SR 09/06/201210413683 RW Card DeletedZ-205000-BMH-PBB5011 M-DCP-Z-11003

05/30/201910444104 RW PrintedM-DCP-Z-11003/R1

09/06/201210413684 RW Card DeletedZ-205000-BMH-PBB5012 M-DCP-Z-11003
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M-DCP-Z-11003

CTUnit Work Order WBS Printed Installed InspectedCard No CT StatusID DCD

SRSS 05/30/201910444112 RW PrintedZ-205000-BMH-PBB5012 M-DCP-Z-11003/R1

09/06/201210413685 RW Card DeletedZ-205000-BMH-PBB5013 M-DCP-Z-11003

05/30/201910444117 RW PrintedM-DCP-Z-11003/R1

09/06/201210413686 RW Card DeletedZ-205000-BMH-PBB5021 M-DCP-Z-11003

05/30/201910444164 RW PrintedM-DCP-Z-11003/R1

09/06/201210413687 RW Card DeletedZ-205000-BMH-PBB5022 M-DCP-Z-11003

05/30/201910444162 RW PrintedM-DCP-Z-11003/R1

09/06/201210413688 RW Card DeletedZ-205000-BMH-PBB5023 M-DCP-Z-11003

05/30/201910444160 RW PrintedM-DCP-Z-11003/R1

09/06/201210413689 RW Card DeletedZ-205000-BMH-PBB5031 M-DCP-Z-11003

05/30/201910444149 RW PrintedM-DCP-Z-11003/R1

09/06/201210413690 RW Card DeletedZ-205000-BMH-PBB5032 M-DCP-Z-11003

05/30/201910444147 RW PrintedM-DCP-Z-11003/R1

09/06/201210413691 RW Card DeletedZ-205000-BMH-PBB5033 M-DCP-Z-11003

05/30/201910444145 RW PrintedM-DCP-Z-11003/R1

09/06/201210413692 RW Card DeletedZ-205000-BMH-PBB5041 M-DCP-Z-11003

05/30/201910444129 RW PrintedM-DCP-Z-11003/R1

09/06/201210413693 RW Card DeletedZ-205000-BMH-PBB5042 M-DCP-Z-11003

05/30/201910444127 RW PrintedM-DCP-Z-11003/R1

09/06/201210413694 RW Card DeletedZ-205000-BMH-PBB5043 M-DCP-Z-11003

05/30/201910444125 RW PrintedM-DCP-Z-11003/R1

SILO BIN ACTIVATORS AND ROTARY VALVE MODIFICATIONS

For internal Savannah River Site use only.



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 
DCS CMT #: 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 
• Add HIC1282, HIC1283, HIC1284, and HIC1285. 
• 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 
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Module Description Description of Change 
HIC1282 SILO #4 WEIGH HOPPER INLET 

CONTROL VALVE 
− Create new module of type MAN_LDR_1N1O_NC 
− Assign ZT-1282 to AI1 
− Set AI1/XD_SCALE 0 to 100 % 
− Set AI1/OUT_SCALE 0 to 100 % 
− Assign WCV-1282 to AO1 
− Assign ZI-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 
CONTROL VALVE 

− Create new module of type MAN_LDR_1N1O_NC 
− Assign ZT-1283 to AI1 
− Set AI1/XD_SCALE 0 to 100 % 
− Set AI1/OUT_SCALE 0 to 100 % 
− Assign WCV-1283 to AO1 
− Assign ZI-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_1N1O_NC 
− Assign ZT-1284 to AI1 
− Set AI1/XD_SCALE 0 to 100 % 
− Set AI1/OUT_SCALE 0 to 100 % 
− Assign WCV-1284 to AO1 
− Assign ZI-1284 to AO2 
− Add W754524 PID_REFS 
− Add AC52406A, J-J8-Z-00032, and J-JZ-Z-00310 to 

OTHER_REFS 
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Module Description Description of Change 
HIC1285 SILO #3 WEIGH HOPPER INLET 

CONTROL VALVE 
− Create new module of type MAN_LDR_1N1O_NC 
− Assign ZT-1285 to AI1 
− Set AI1/XD_SCALE 0 to 100 % 
− Set AI1/OUT_SCALE 0 to 100 % 
− Assign WCV-1285 to AO1 
− Assign ZI-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 
HCV1285 

− Add references for HIC1282, HIC1283, HIC1284, and HIC1285 

Area: DRYMAT 
Module Description Description of Change 

LI1231 CEMENT SILO #3 LVL − Covert traditional I/O to Fieldbus I/O 
− Assign LIT-1231 to AI1 block 
− Set AI1/XD_SCALE to 4 to 20 mA 
− Set AI1/OUT_SCALE to 0 to 50 ft 
− Set AI1/CHANNEL to 1 
− Add J-J8-Z-00032 and AC4757A to OTHER_REFS 

3.2. 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 

3.3. DCS I/O Changes 
I/O File Description of Change 

CTRLCAB1-2 / C41 − Disable CH04 
− Change description from F/A SILO#3 LVL to SPARE 
− Change device tag from LIT-1231 to CON01C41CH04 
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I/O File Description of Change 
LOS302 / C02 − Disable CH01 

− Change description from SILO #1 WEIGH HOPPER INLET to SPARE 
− Change device tag from SV-1283 to CON03C02CH01 
− Disable CH02 
− Change description from SILO #2 WEIGH HOPPER INLET to SPARE 
− Change device tag from SV-1284 to CON03C02CH02 
− Disable CH03 
− Change description from SILO #3 WEIGH HOPPER INLET to SPARE 
− Change device tag from SV-1285 to CON03C02CH03 
− Disable CH04 
− Change description from SILO #4 WEIGH HOPPER INLET to SPARE 
− Change device tag from SV-1282 to CON03C02CH04 

LOS302 / C04 − Disable CH01 
− Change description from SILO #1 WH INLET OPEN ZS to SPARE 
− Change device tag from ZS-1283A to CON03C04CH01 
− Disable CH02 
− Change description from SILO #2 WH INLET OPEN ZS to SPARE 
− Change device tag from ZS-1284A to CON03C04CH02 
− Disable CH03 
− Change description from SILO #3 WH INLET OPEN ZS to SPARE 
− Change device tag from ZS-1285A to CON03C04CH03 
− Disable CH04 
− Change description from SILO #4 WH INLET OPEN ZS to SPARE 
− Change device tag from ZS-1282A to CON03C04CH04 

LOS302 / C25 − Disable CH01 
− 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 CH03 
− Change description from SILO #3 WH INLET CLOSED ZS to SPARE 
− Change device tag from ZS-1285B to CON03C25CH03 



Preliminary Software Design 
DCP Number: M-DCP-Z-11003 Rev 1 
Doc Number: M-DCP-Z-11003 PSD Rev 0 Page 5 of 11 
 

I/O File Description of Change 
− Disable CH04 
− 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 CH01 
− Change description to SILO 4 - VALVE POSITION 
− Change device tag to ZI-1282 
− Enable CH02 
− Change description to SILO 1 - VALVE POSITION 
− Change device tag to ZI-1283 
− Enable CH03 
− Change description to SILO 2 - VALVE POSITION 
− Change device tag to ZI-1284 
− Enable CH04 
− Change description to SILO 3 - VALVE POSITION 
− Change device tag to ZI-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-1231 − Description: SILO 3 LEVEL 
− Manufacturer: Rosemount Inc. 
− Device type: 848 Fieldbus Temperature Device  
− Device revision: 7 
− Rename any FFAI_XXX to LIT-1231 and change description to SILO #3 

LEVEL 
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I/O 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 PI Changes 
− Delete modules HCV1282, HCV1283, HCV1284, and HCV1285 
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− Add modules HIC1282, HIC1283, HIC1284, and HIC1285 
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 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”. 

 

1.0 OPEN ITEMS 

None 
 

2.0 REFERENCES  

2.1 Crane, Flow of Fluids – Technical Paper No. 410 – publication date; Nov 2009. 

2.2 Jenike & Johanson, Improving the Handling of Fly Ash at Saltstone Plant, November 2005. 

 

3.0 INPUTS and ASSUMPTIONS:  

3.1 INPUTS  

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

3.1.2 Flow rate for the air supply to the aeration pads: 5 SCFM  <  25 SCFM (each pad or plenum) (ref. 2.2). 

3.1.3 Plenum pressure for air permeation shelves and bin discharger aeration pads): 0.25 psig (ref. 2.2). 

3.1.4 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). 

3.1.5 Pipe length between the low pressure regulator and the silo:  

Piping to the ring header; 16 ft. of ¾” pipe, and 69 ft. of 1” pipe. 

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

(ref. M-DCP-Z-11003 P00005, and P00006). 

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

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

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

 

3.2 ASSUMPTIONS 

3.2.1 The air temperature at the input to the lines being evaluated is 100 0F. 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. 

3.2.2 For the line to the ring header; 16 ft. of  ¾” 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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4.0 ANALYTICAL METHODS AND COMPUTATIONS:  

4.1 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. 

4.2 The calculations are performed using Mathcad software. 

4.3 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). 

4.4 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. 

4.5 Refer to Attachment 7.3 for flow indicator cutsheet indicating the pressure drop across the flow indicators.  

4.6 Refer to Attachment 7.4 for the actual calculation and results. 

 

5.0 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.   

 

6.0 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. 

 

7.0 ATTACHMENTS:  

7.1 Jenike & Johanson, Improving the Handling of Fly Ash at Saltstone Plant, November 2005. (67 sheets) 

7.2 Sketch: Section of the aeration piping being evaluated (1 sheet) 

7.3 Flow Indicator Cut Sheet (1 sheet) 

7.4 Calculation (12 sheets) 
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Definitions

Symbol Units Definition

K unitless resistance coefficient
K11 (line to ring header - 1 SCFM)

K15 (line to ring header - 5 SCFM)

K25 (line to aeration pad - 5 SCFM)

K225 (line to aeration pad - 25 SCFM)

TI degrees Rankin inlet temperature (absolute)

SG unitless specific gravity - relative to air

P psia pressure (absolute)
P1 (inlet of line to ring header)

P2 (inlet of line to aeration pad)

P3 (outlet of all lines)

ΔP psia pressure drop in the line

q ft3/hr flow rate (standard conditions)
q1 (flow = 1 SCFM)

q5 (flow = 5 SCFM)

q25 (flow = 25 SCFM)

Y unitless net expansion factor

d inches pipe internal diameter
d1 smaller dia. for exp. & cont.

d2 larger dia. for exp. & cont.

D feet pipe internal diameter
D1 3/4" line 

D2 1" line

ρ lb / ft3 weight density
ρ1 (line to ring header)

ρ2 (line to aeration pad)

W lb / hr flow rate
W11 (line to ring header - 1 SCFM)

W15 (line to ring header - 5 SCFM)

W25 (line to aeration pad - 5 SCFM)
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W225 (line to aeration pad - 25 SCFM)

μ centipoise dynamic viscosity

R unitless Reynolds number
R11 (line to ring header - 1 SCFM)

R15 (line to ring header - 5 SCFM)

R25 (line to aeration pad - 5 SCFM)

R225 (line to aeration pad - 25 SCFM)

f unitless friction factor
f11 (line to ring header - 1 SCFM)

f15 (line to ring header - 5 SCFM)

f25 (line to aeration pad - 5 SCFM)

f225 (line to aeration pad - 25 SCFM)

L feet pipe length
L1 3/4" pipe (lines to ring headers)

L2 1" pipe (lines to ring headers)

β unitless ratio of pipe diameters (d1 / d2)

Equations

qh = 40700 Y d2  (ΔP P / K TI SG)1/2 ref. 2.1 eqn. 6-28

or

ΔP = (K TI SG / P) (qh / 40700 Y d2 )2

ρ = 2.7 P SG / TI ref. 2.1 eqn. 6-52

W = qh ρ

R = 6.315 W / d μ ref. 2.1 eqn. 6-3

K = f L / D   (for pipe) ref. 2.1 eqn. 2-7

K = N 8 f    (for gate valves where N is the quantity) ref. 2.1 A-28

K = N 30 f  (for elbows where N is the quantity) ref. 2.1 A-30

K = 0.5 (1 - β2) / β4 (sudden contraction, θ = 180) ref. 2.1 A-27

K = (1 - β2)2 / β4 (sudden expansion, θ = 180) ref. 2.1 A-27
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Design Input

Flow rates:
Ring headers   1 SCFM  <  qh   < 5 SCFM ref 2.2

Aeration pads 5 SCFM  <  qh  <  25 SCFM ref 2.2

Pressure - at discharge into the silo
P3 = 0.25 psig ref 2.2

Pipe diameter 1 1/2" (d = 1.50 in, D =  0.125 ft.) ref 2.1 B-13
(schedule 80) 1" (d = 0.957 in, D = 0.0798 ft)

3/4"  (d = 0.742 in, 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

L1 = 16 ft. (3/4" pipe)

L2 = 30 ft. +39 ft. = 69 ft. (1" pipe)

form pressure regulator to the aeration pads Input 3.1.5
L = 45 ft. (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 0R  + 100 0F   =   560 0R (based on assumption 3.2.1)

SG = 1.0  (for air - by definition)

μ = 0.019 cP (based on assumption 3.2.1) ref. 2.1 A-6
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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

!
1

14.7 1.2 !
1

15.9

Aeration Pads

!
2

14.7 2.8 !
2

17.5

    Flow Rates (ft3/hr)
      1 SCFM

q
1

1 60 q
1

60

5 SCFM

q
5

5 60 q
5

300

25 SCFM

q
25

25 60 q
25

1.5 10
3



Net Expansion Factor (unitless)

Initial trial - assume: 15.9 < P < 17.5 (inlet pressure)
1.0 < ΔP < 2.0 (pressure drop in the line)
25 < K < 40 (total resistance coefficient)

Y = 0.96 ref 2.2 A-23

Specific Gravity (unitless)

SG 1.0

Inlet Temperature (0R)

TI 460 100 TI 560
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Air Density (lb / ft3)

Ring headers

ref. 2.1 eqn. 6-52
"

1
2.7 !

1


SG

TI
 "

1
0.077

Aeration pads

"
2

2.7 !
2


SG

TI
 "

2
0.084

Flow Rates (lb / hr)

Ring header
1 SCFM

W
11

q
1( )

"
1

 W
11

4.6

5 SCFM

W
15

q
5

"
1

 W
15

22.998

Aeration Pads
5 SCFM

W
25

q
5

"
2

 W
25

25.312

25 SCFM

W
225

q
25

"
2

 W
225

126.562

Reynolds Number (unitless)  and  Friction factor (unitless)

# 0.019 d 0.957 D 0.0798
Ring header

1 SCFM

R
11

6.315
W

11

d #
 R

11
1.597 10

3
 (laminar flow)

f
11

64

R
11

 f
11

0.04 Ref. 2.1 eqn. 6-4

M-DCP-Z-11003  Rev 1 
M-DCP-Z-11003-clc-t2-m1 rev 1

 
Attachment 7.4

Sheet 77 of 84



5 SCFM

R
15

6.315
W

15

d #
 R

15
7.987 10

3


f
15

0.035 ref. 2.1 A-26

Aeration Pads
5 SCFM

R
25

6.315
W

25

d #
 R

25
8.791 10

3


f
25

0.035 ref. 2.1 A-26

25 SCFM

R
225

6.315
W

225

d #
 R

225
4.396 10

4


f
225

0.027 ref. 2.1 A-26

Resistance Coefficient (unitless)
Pipe

Ring headers

L
1

16 L
2

69

D
1

0.0618 D
2

0.0798

1 SCFM

K
11

f
11

L
1

D
1

L
2

D
2










 K
11

45.014

5 SCFM

K
15

f
15

L
1

D
1

L
2

D
2










 K
15

39.325

Aeration Pads

L 45 D 0.0798

5 SCFM

M-DCP-Z-11003  Rev 1 
M-DCP-Z-11003-clc-t2-m1 rev 1

 
Attachment 7.4

Sheet 78 of 84



K
25

f
25

L

D
 K

25
19.737

25 SCFM

K
225

f
225

L

D
 K

225
15.226

Resistance Coefficient (unitless)
Gate Valve

N 1

Ring headers
1 SCFM

K
11

N 8 f
11

 K
11

0.321

5 SCFM

K
15

N 8 f
15

 K
15

0.28

Aeration Pads
5 SCFM

K
25

N 8 f
25

 K
25

0.28

25 SCFM

K
225

N 8 f
225

 K
225

0.216

Resistance Coefficient (unitless)
Elbows

Ring headers
1 SCFM

N 10

K
11

N 30 f
11

 K
11

12.019

5 SCFM

K
15

N 30 f
15

 K
15

10.5

Aeration Pads
5 SCFM

N 11

K
25

N 30 f
25

 K
25

11.55

25 SCFM

M-DCP-Z-11003  Rev 1 
M-DCP-Z-11003-clc-t2-m1 rev 1

 
Attachment 7.4

Sheet 79 of 84



K
225

N 30 f
225

 K
225

8.91

Resistance Coefficient (unitless)

Contraction (sudden, θ = 1800)

1 1/2" to 1"

d
1

1.049 d
2

1.61 $
d

1

d
2

 $ 0.652

K 0.5
1 $2
 
$4

 K 1.597

1" to 3/4"

d
1

0.824 d
2

1.049 $
d

1

d
2

 $ 0.786

K 0.5
1 $2
 
$4

 K 0.503

3/4" to 1/2"

d
1

0.622 d
2

0.824 $
d

1

d
2

 $ 0.755

K 0.5
1 $2
 
$4

 K 0.662

Resistance Coefficient (unitless)

Expansion (sudden, θ = 1800)

1" to 1 1/2"

d
1

1.049 d
2

1.61 $
d

1

d
2

 $ 0.652

K
1 $2
 

2

$4
 K 1.838

M-DCP-Z-11003  Rev 1 
M-DCP-Z-11003-clc-t2-m1 rev 1

 
Attachment 7.4

Sheet 80 of 84



3/4" to 1"

d
1

0.824 d
2

1.049 $
d

1

d
2

 $ 0.786

K
1 $2
 

2

$4
 K 0.385

1/2" to 3/4"

d
1

0.622 d
2

0.824 $
d

1

d
2

 $ 0.755

K
1 $2
 

2

$4
 K 0.57

Resistance Coefficient (unitless)
Exit

K = 1.0 ref. 2.1 A-38

Pressure Drop and Regulator Setpoint

TI 560 SG 1.0 Y 0.97 d 0.957

Ring headers
1 SCFM

K values: Kpipe = 45.01

Kgate valve = 0.32

Kelbows = 12.02

Kcont 1-3/4= 0.50

Kcont 3/4-1/2 = 0.66

Kexp 1/2-3/4 = 0.57

Kexp 3/4-1 = 0.38

Kexit = 1.0

K
4

45.01 0.32 12.02 0.5 0.66 0.57 0.38 1.0

K
4

60.46

M-DCP-Z-11003  Rev 1 
M-DCP-Z-11003-clc-t2-m1 rev 1

 
Attachment 7.4

Sheet 81 of 84



P
1

15.9

q
1

60

%!
1

K
4

TI
SG

P
1









q
1

40700 Y d
2












2

 %!
1

5.864 10
3



Pressure drop through the flow indicator

%!
2

0.85

Total pressure drop in the line

%!
4

%!
1

%!
2

 %!
4

0.856

Setpoint pressure

SP %!
4

0.25 SP 1.106

Ring headers
5 SCFM

K values: Kpipe = 39.33

Kgate valve = 0.28

Kelbows = 10.5

Kcont 1-3/4= 0.50

Kcont 3/4-1/2 = 0.66

Kexp 1/2-3/4 = 0.57

Kexp 3/4-1 = 0.38

Kexit = 1.0

K
4

39.33 0.28 10.5 0.5 0.66 0.57 0.38 1.0

K
4

53.22

P
1

15.9

q
5

300

%!
1

K
4

TI
SG

P
1









q
5

40700 Y d
2











2

 %!
1

0.129

M-DCP-Z-11003  Rev 1 
M-DCP-Z-11003-clc-t2-m1 rev 1

 
Attachment 7.4

Sheet 82 of 84



Pressure drop through the flow indicator

%!
2

0.85

Total pressure drop in the line

%!
4

%!
1

%!
2

 %!
4

0.979

Setpoint pressure

SP %!
4

0.25 SP 1.229

Aeration Pads
5 SCFM

K values: Kpipe = 19.7

Kgate valve = 0.28

Kelbows = 11.55

Kexit = 1.0

K
4

19.7 0.28 11.55 1.0

K
4

32.53

P
2

17.5

q
5

300

%!
1

K
4

TI
SG

P
2









q
5

40700 Y d
2











2

 %!
1

0.072

Pressure drop through the flow indicator

%!
2

1.07

Total pressure drop in the line

%!
4

%!
1

%!
2

 %!
4

1.142

Setpoint pressure

SP %!
4

0.25 SP 1.392

M-DCP-Z-11003  Rev 1 
M-DCP-Z-11003-clc-t2-m1 rev 1

 
Attachment 7.4

Sheet 83 of 84



Aeration Pads
25 SCFM

K values: Kpipe = 15.2

Kgate valve = 0.22

Kelbows = 8.91

Kexit = 1.0

K
4

15.2 0.22 8.91 1.0

K
4

25.33

P
2

17.5

q
25

1500

%!
1

K
4

TI
SG

P
2









q
25

40700 Y d
2











2

 %!
1

1.395

Pressure drop through the flow indicator

%!
2

1.07

Total pressure drop in the line

%!
4

%!
1

%!
2

 %!
4

2.465

Setpoint pressure

SP %!
4

0.25 SP 2.715

M-DCP-Z-11003  Rev 1 
M-DCP-Z-11003-clc-t2-m1 rev 1

 
Attachment 7.4

Sheet 84 of 84



Design Change Notice (DCN)

RevisionDCP Number

M-DCP-Z-11003 1

DCN No.
N/A

Revision
Project/Task No

M-DCP-Z-11003-E-00001 1

Design Change Notice (DCN)

N/AClassification Reviewer:

Date: 05/22/2019

Page: 1



Design Change Notice (DCN)

RevisionDCP Number

M-DCP-Z-11003 1

DCN No.
N/A

Revision
Project/Task No

M-DCP-Z-11003-E-00001 1

Document No. (Doc Rev)

W774028;9

Determinate wiring for HCV-1282/1283/1284/1285

Reason for Change (Be specific)

Modify wiring to remove HCV-1282/1283/1284/1285 and Air Canon solenoids and wire them as per attached pages.

Note to Construction: Cable splicing is permitted per Engineering Guide 16052-G, section 5.4.7. Field can splice cables as needed in LOS or any other 

equipment enclosure and field devices. Field to document each splicing in PDMS cards.

Rev.1: Air Canon solenoids will not be installed and replaced with pneumatically operated valves. Wiring associated with solenoids will not be 

installed and DCN is being updated to delete the wiring as per attached pages.

Description of Change

05/22/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/20/2019

Verification Method(s)

DisciplineDateVerifier/Checker

E-ELECTRICAL05/22/2019

Design Check (GS/PS only)

MADKAN, RANBIR K. CAUGHMAN, CRAIG A.

CHAWLA, SANJAY

Date
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Design Change Notice (DCN)

RevisionDCP Number

M-DCP-Z-11003 1

DCN No.
N/A

Revision
Project/Task No

M-DCP-Z-11003-E-00003 1

Design Change Notice (DCN)

N/AClassification Reviewer:

Date: 05/22/2019
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Design Change Notice (DCN)

RevisionDCP Number

M-DCP-Z-11003 1

DCN No.
N/A

Revision
Project/Task No

M-DCP-Z-11003-E-00003 1

Document No. (Doc Rev)

W774283;7

Wiring for HCV-1282/1283/1284/1285  needs to determinated.

Reason for Change (Be specific)

Rework conduit from HCV-1282/1283/1284/1285 to WCV-1282/1283/1284/1285; add BMH-1000 and raceway; and add Air Cannon Solenoids, 

SV-1009A-D, SV-2009A-D, SV-3009A-D, SV-4009A-D and the associated raceway.

Rev.1: Air Canon solenoids will not be installed and will be replaced with pneumatically operated valves. Raceway associated with solenoids  will 

not be installed and DCN is updated to delete the page associated with solenoid conduits as shown on attached pages.

Description of Change

05/22/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/21/2019

Verification Method(s)

DisciplineDateVerifier/Checker

E-ELECTRICAL05/22/2019

Design Check (GS/PS only)

MADKAN, RANBIR K. CAUGHMAN, CRAIG A.

CHAWLA, SANJAY

Date
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Design Change Notice (DCN)
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N/A
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Document No. (Doc Rev)

AC52406A-6;DE1

Provide Upgrade information for Weigh Hopper

Reason for Change (Be specific)

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

Description of Change

05/21/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/20/2019

Verification Method(s)

DisciplineDateVerifier/Checker

J-INSTRUMENTATION AND CONTROLS05/20/2019

Design Check (GS/PS only)

WALKER, DENNIS E. SUD, RAJENDRA J.

HEVEL, STEPHEN D.

Date
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Provide Upgrade information for Weigh Hopper

Reason for Change (Be specific)

Add I/O CARD TO SUBPANEL

Description of Change

05/21/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/20/2019

Verification Method(s)

DisciplineDateVerifier/Checker

J-INSTRUMENTATION AND CONTROLS05/21/2019

Design Check (GS/PS only)

WALKER, DENNIS E. SUD, RAJENDRA J.

HEVEL, STEPHEN D.

Date
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Design Change Notice (DCN)
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DCN No.
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Revision
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M-DCP-Z-11003-J-00004 1

Document No. (Doc Rev)

J-L6-Z-0001;3

Provide Upgrade information for Weigh Hopper

Reason for Change (Be specific)

REVISE COMMUNICATION DIAGRAM

Description of Change

05/21/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/20/2019

Verification Method(s)

DisciplineDateVerifier/Checker

J-INSTRUMENTATION AND CONTROLS05/21/2019

Design Check (GS/PS only)

WALKER, DENNIS E. SUD, RAJENDRA J.

HEVEL, STEPHEN D.

Date
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Document No. (Doc Rev)
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TO ADD ISOLATION VALVES TO THE SILO DISCHARGE FEED TO THE BATCH WEIGH HOPPER

Reason for Change (Be specific)

PROVIDE I/O LIST FOR FOUNDATION FIELDBUS PROTOCOL

Description of Change

05/23/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/20/2019

Verification Method(s)

DisciplineDateVerifier/Checker

J-INSTRUMENTATION AND CONTROLS05/22/2019

Design Check (GS/PS only)
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Date
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Revision
Project/Task No
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Document No. (Doc Rev)

AC52406A-8;DE1

Provide Upgrade information for Weigh Hopper

Reason for Change (Be specific)

Modify Noltec control cabinet wiring.

Description of Change

05/21/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/20/2019

Verification Method(s)

DisciplineDateVerifier/Checker

J-INSTRUMENTATION AND CONTROLS05/21/2019

Design Check (GS/PS only)

WALKER, DENNIS E. SUD, RAJENDRA J.

HEVEL, STEPHEN D.

Date
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Revision
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Document No. (Doc Rev)
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Provide Upgrade information for Weigh Hopper

Reason for Change (Be specific)

Modify Noltec DCS Output card, Add Silo #4 Air Cannon outputs

Description of Change

05/21/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/20/2019

Verification Method(s)

DisciplineDateVerifier/Checker

J-INSTRUMENTATION AND CONTROLS05/21/2019

Design Check (GS/PS only)

WALKER, DENNIS E. SUD, RAJENDRA J.

HEVEL, STEPHEN D.

Date
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Document No. (Doc Rev)
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Provide Upgrade information for Weigh Hopper

Reason for Change (Be specific)

Delete position switches ZS-1282A,1283A,1284A and 1285A.

Description of Change

05/21/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/20/2019

Verification Method(s)

DisciplineDateVerifier/Checker

J-INSTRUMENTATION AND CONTROLS05/21/2019

Design Check (GS/PS only)

WALKER, DENNIS E. SUD, RAJENDRA J.

HEVEL, STEPHEN D.

Date
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Document No. (Doc Rev)

AC52406A-38;DE2

Provide Upgrade information for Weigh Hopper

Reason for Change (Be specific)

Modify DCS I/O.

Description of Change

05/21/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/20/2019

Verification Method(s)

DisciplineDateVerifier/Checker

J-INSTRUMENTATION AND CONTROLS05/21/2019

Design Check (GS/PS only)

WALKER, DENNIS E. SUD, RAJENDRA J.

HEVEL, STEPHEN D.

Date
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Provide Upgrade information for Weigh Hopper

Reason for Change (Be specific)

Modify Noltec field wiring and piping

Description of Change

05/21/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/20/2019

Verification Method(s)

DisciplineDateVerifier/Checker

J-INSTRUMENTATION AND CONTROLS05/21/2019

Design Check (GS/PS only)

WALKER, DENNIS E. SUD, RAJENDRA J.

HEVEL, STEPHEN D.

Date
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Provide Upgrade information for Weigh Hopper

Reason for Change (Be specific)

Show 24 VDC takeoff for analog module field power from DC Power Supply 134DCPS

Description of Change

05/21/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/20/2019

Verification Method(s)

DisciplineDateVerifier/Checker

J-INSTRUMENTATION AND CONTROLS05/21/2019

Design Check (GS/PS only)
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Document No. (Doc Rev)
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Provide Upgrade information for Weigh Hopper

Reason for Change (Be specific)

REMOVE LOOP L-1231 FROM DRAWING, LOOP RELOCATED TO SEGMENT DRAWING

Description of Change

05/21/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

05/20/2019

Verification Method(s)

DisciplineDateVerifier/Checker

J-INSTRUMENTATION AND CONTROLS05/21/2019

Design Check (GS/PS only)
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HEVEL, STEPHEN D.

Date

Page: 2







   

  

 

 
   


   



     

    

         

  

  

 

          







Design Change Notice (DCN)

RevisionDCP Number

M-DCP-Z-11003 1

DCN No.
N/A

Revision
Project/Task No

M-DCP-Z-11003-J-00018 0

Design Change Notice (DCN)

N/AClassification Reviewer:

Date: 04/03/2019

Page: 1



Design Change Notice (DCN)

RevisionDCP Number

M-DCP-Z-11003 1

DCN No.
N/A

Revision
Project/Task No

M-DCP-Z-11003-J-00018 0

Document No. (Doc Rev)

Z205-ZZZL-1231;1

Provide Upgrade information for Weigh Hopper

Reason for Change (Be specific)

Update scaling to reflect new loop design based on this DCP.

Description of Change

04/03/2019

Originator Responsible Engineer Manager Date

Engineering Approvals

03/26/2019
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DisciplineDateVerifier/Checker
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SCALING COMPUTATION 
 

LOOP: Z205-ZZZL-1231 
SILO 3 LEVEL  

                                                               J-JZ-Z-00039 
                                                               Page 2 of 11 
                                                               Revision 1 
     
REFERENCES: 
   

                 P&ID: W754522 
            Data Sheet: J-JD-Z-00033 
          Loop Diagram: J-J4-Z-0013 
        Connection Diagram: J-JQ-Z-0002 
     Design Change Package: M-DCP-Z-05006 
 
                     Range: 0 to 55 ft 
 

BASIS:  (   ) Check If TSR 
  

This loop provides remote level indication, remote alarms and control 
functions.  Indication range, alarms and control functions are based on 
engineering judgment and operating history. 

 
 
LOOP RESPONSE TIME REQUIREMENTS: 
    

None 
 
 
METHOD: 
   

Linear Scaling Computation (Figure 1) 
 

  OUTPUT
INPUT Inlow

Inhigh Inlow
X Outhigh Outlow Outlow













   

   
  Where:  
 INPUT = Any Selected Value 
 OUTPUT = Output Values Corresponding to selected INPUTS     
 Inlow = Input Scale Zero Value 
 Inhigh = Input Scale Maximum Value 
 Outlow = Output Scale Zero Value 
 Outhigh = Output Scale Maximum Value 
 
 Loop Accuracy Computation (Figure 2) 
  

       Accuracy Acc Acc Acc   1 2 32 2 2 ... 
   
  Where:  Acc1, Acc2, Acc3 are instrument accuracies. 

AS FOUND PER J-DCF-Z-00251 AND J-DCF-Z-00310
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 SCALING COMPUTATION 
 

LOOP: Z205-ZZZL-1231 
SILO 3 LEVEL  

                                                               J-JZ-Z-00039 
                                                               Page 3 of 11 
                                                               Revision 1 
 
 
CALCULATIONS: 

 
Analog values for transmitter calibration, displays,  
alarms, and control functions are derived from equation 1.   

 

       4420
055

0













FEET

mADCOUTPUT  

 
      
 
 
Instrument Scaling Calculations: 
 
Calibration Information: 
LIT-1231 is not calibrated in the traditional concept of using M&TE for       
inputs & outputs. It will calibrate itself from input computer commands. The 
Operational Accuracy for LIT-1231 is ±0.5%. The output of LIT-1231 (4 to 20 
mADC) can be simulated for calibration of other loop components. 
 
 
    Z-205-PRA-LIT-1231      Z-205-PRA-LI-1231        DCS EPN LI1231        
DISPLAY   INPUT  OUTPUT        INPUT    OUTPUT         INPUT    OUTPUT 
  FEET  mADC FEET       mADC      FEET           mADC     FEET  
  0.00  4.00     0.00        4.00     0.00           4.00     0.00 
 13.75     8.00    13.75        8.00    13.75           8.00    13.75 
 27.50    12.00    27.50       12.00    27.50          12.00    27.50 
 41.25    16.00    41.25       16.00    41.25          16.00    41.25 
 55.00 20.00    55.00       20.00    55.00          20.00    55.00 
 
 
 
 
 
Calibration Accuracy:  LIT-1231 = N/A 
        LI-1231 = ±1.0                          
                            DCS = ±0.1% 

AS FOUND PER J-DCF-Z-00251 AND J-DCF-Z-00310
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SCALING COMPUTATION 
 

LOOP: Z205-ZZZL-1231 
SILO 3 LEVEL  

                                                               J-JZ-Z-00039 
                                                               Page 4 of 11 
                                                               Revision 1 
 
Calibration Loop Accuracy: Loop Segment LI-1231 to DCS EPN LI1231 
 

Calibration Loop Accuracy =     22 DCSAccLIAcc   
 

                               =      22 10.000.1   
   
                               = ±1.00% of span [±0.55 ft] 
 
 
         Required Accuracy = ±2.00% of span [±1.10 ft] 
 
  
 
Operational Loop Accuracy: Loop Segment LIT-1231 to DCS EPN LI1231 
  

Calibration Loop Accuracy =      222 )(DCSAccLIAccLTAcc   
 

                               =       222 )10.0(00.150.0   
   
                               =  ±1.12% of span [±0.62 ft] 
 
 
 
 
 
 
SETPOINTS: 
     LSL-1231:  0.00 ft 
     LSH-1231: 45.00 ft 
  DCS LAL1231: 20.00 ft 
 DCS LALL1231:  0.00 ft 

 
 

 
 
ATTACHMENTS:  None 
 

AS FOUND PER J-DCF-Z-00251 AND J-DCF-Z-00310
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LOOP: Z205-ZZZL-1231 
SILO 3 LEVEL  

                                                               J-JZ-Z-00039 
                                                               Page 5 of 11 
                                                               Revision 1 

Required Accuracy Evaluation 
Loop Segment: Z-205-PRA-LI-1231 to DCS EPN LI1231 

Loop Range: 0 - 55 FEET 
 
 
 
 
 
Taking the following items into consideration, will drift of the loop 
calibration have any adverse or limiting effects? 
                  Y/N 
         
 1. Will an operating limit be affected?            _N__ 
 2. Does the operator use the indication to control the process    _Y__ 
 3. Does the instrument loop control the process?               _N__ 
 4. Does the loop have interlocks?                          _N__ 
 5. Will any chemical reactions be affected?                   _N__ 
 6. Could product quality be affected?                    _N__ 
 7. Must drift in one direction be more restricted than the other?  _N__ 
  
 
If any of the above items are answered “YES” the percent deviation allowable 
would normally be limited to 1 % greater than the Instrument Accuracy, unless 
the Cognizant Engineer specifies an alternate value. 
 
If none of the above items are answered “YES” and no other limiting condition 
exists, the percent deviation allowable would normally be  
limited to 2 % greater than the Instrument Accuracy, unless the Cognizant 
Engineer specifies an alternate value. 
 
 
If some other accuracy value is required, explain with references below. 
 

INSTRUMENT ACCURACY: + 1.00 % 
 
Evaluate the point at which an adverse condition could occur, then determine 
the required Accuracy. 
 
 % Required Accuracy:   (+ Percent Deviation) + Loop Accuracy = +2.00% 
 
                            (- Percent Deviation) - Loop Accuracy = -2.00% 
 

 

AS FOUND PER J-DCF-Z-00251 AND J-DCF-Z-00310
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Setpoint Computation 
INSTRUMENT: LSL-1231 

 
 
INSTRUMENT ADJUSTABLE RANGE:  0.00 to 55.00 ft 
 
 
CALCULATIONS: None 
 
 
SETPOINTS:     LSL-1231: 0.00 ft 
 
 BASIS: ( ) Check if TSR requirement (State the requirement) 
 
     

This loop provides remote alarms to operators, low and high level 
controls and interlocks to the weigh hopper controller and the premix 
feed bin dust collector.  Setpoints are based on engineering judgment 
and operating history. 

 
 

NOTE: The Setpoint is entered into LI-1231 using pushbuttons, therefore there 
is no accuracy associated with setting the setpoint. The only accuracy is 
related to testing the setpoint using a loop method.  
 
 
SETPOINT ACCURACY: Same as Loop Accuracy 
 
REQUIRED ACCURACY: Same as Loop Accuracy 
 

AS FOUND PER J-DCF-Z-00251 AND J-DCF-Z-00310
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Setpoint Computation 
INSTRUMENT: LSH-1231 

 
 
INSTRUMENT ADJUSTABLE RANGE:  0.00 to 55.00 ft 
 
 
CALCULATIONS: None 
 
 
SETPOINTS:     LSH-1231:  45.00 ft 
 
 BASIS: ( ) Check if TSR requirement (State the requirement) 
 
     

This loop provides remote alarms to operators, low and high level 
controls and interlocks to the weigh hopper controller and the premix 
feed bin dust collector.  Setpoints are based on engineering judgment 
and operating history. 

 
 

NOTE: The Setpoint is entered into LI-1231 using pushbuttons, therefore there 
is no accuracy associated with setting the setpoint. The only accuracy is 
related to testing the setpoint using a loop method.  
 
 
 
 
 
SETPOINT ACCURACY: Same as Loop Accuracy 
 
REQUIRED ACCURACY: Same as Loop Accuracy 
 

AS FOUND PER J-DCF-Z-00251 AND J-DCF-Z-00310
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SCALING COMPUTATION 
 

LOOP: Z205-ZZZL-1231 
SILO 3 LEVEL  
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                                                               Page 8 of 11 
                                                               Revision 1 
   

Setpoint Computation 
INSTRUMENT: DCS LAL-1231 

 
 
INSTRUMENT ADJUSTABLE RANGE:  0.00 to 55.00 ft 
 
 
CALCULATIONS: None 
 
 
SETPOINTS:     DCS LAL-1231:  20.00 ft 
 
 BASIS: ( ) Check if TSR requirement (State the requirement) 
 
     

This loop provides remote alarms to operators, low and high level 
controls and interlocks to the weigh hopper controller and the premix 
feed bin dust collector.  Setpoints are based on engineering judgment 
and operating history. 

 
 

 
 
SETPOINT ACCURACY: Same as Loop Accuracy 
 
REQUIRED ACCURACY: Same as Loop Accuracy 
 

AS FOUND PER J-DCF-Z-00251 AND J-DCF-Z-00310
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Setpoint Computation 
INSTRUMENT: DCS LALL-1231 

 
 
INSTRUMENT ADJUSTABLE RANGE:  0.00 to 55.00 ft 
 
 
CALCULATIONS: None 
 
 
SETPOINTS:     DCS LALL-1231  0.00 ft 
 
 BASIS: ( ) Check if TSR requirement (State the requirement) 
 
     

This loop provides remote alarms to operators, low and high level 
controls and interlocks to the weigh hopper controller and the premix 
feed bin dust collector.  Setpoints are based on engineering judgment 
and operating history. 

 
 

 
 
SETPOINT ACCURACY: Same as Loop Accuracy 
 
REQUIRED ACCURACY: Same as Loop Accuracy 
 
 

AS FOUND PER J-DCF-Z-00251 AND J-DCF-Z-00310
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 Display 
o Analog in 1: Off 
o Calc Value 1: Bar + Unit 

 Expert (code is 0000) 
o Input 

 Analog in 1 
 Signal type: Current 
 Signal range: 4-20 mA 
 Lower Range: 0 
 Upper Range: 100 
 Bar 0%: 0 
 Bar 100%: 100 
 Offset: 0 
 Decimal places: XXXX  X 
 Damping: 0 
 Failure mode: Fixed value 
 Fixed fail value: 100 
 Namur NE43: Off 

o Output 
 Analog out 1 (programmed after Application) 

 Assignment: Calc value 1 
 Signal range: 4-20 mA 
 Lower Range: 0 
 Upper Range: 55 
 Fail mode: Max 

 Relay 1 (programmed after Application) 
 Assignment: Calc value 1 
 Function: Max 
 Setpoint: 45 
 Hysteresis: 1 
 Time Delay: 0 
 Operating mode: norm opened 
 Failure mode: norm closed 

 Relay 2 (programmed after Application) 
 Assignment: Calc value 1 
 Function: Min 
 Setpoint: 0 
 Hysteresis: 1 
 Time Delay: 0 
 Operating mode: norm opened 
 Failure mode: norm closed 

o Application 
 Calc value 1 

 Calculation: Lineariz  AI1 
 Unit: feet 
 Bar 0%: 0 
 Bar 100%: 55 
 Factor: 1 
 Offset: 0 
 Decimal places: XXXX  X 
 Failure mode: Fixed value 
 Fixed fail value: 100 
 No lin points: 2 
 X-Value 

o X-Value 1: 0 
o X-Value 2: 100 

 Y-Value 
o Y-Value 1: 0 
o Y-Value 2: 55 

AS FOUND PER J-DCF-Z-00251, J-DCF-Z-00310, J-DCF-Z-00415, J-DCF-Z-00461

SCALING COMPUTATION 
 

LOOP: Z205-ZZZL-1231 
SILO 3 LEVEL 

                                                             J-JZ-Z-00039 
                                                               Page 10 of 11 
                                                               Revision 1 

Z-205-PRA-LI-1231 Indicator Configuration 
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SCALING COMPUTATION 

 
LOOP: Z205-ZZZL-1231 

SILO 3 LEVEL  
                                                               J-JZ-Z-00039 
                                                               Page 2 of 11 
                                                               Revision 1 
     
REFERENCES: 
   

                 P&ID: W754522 
            Data Sheet: J-JD-Z-00033 
       Segment Drawing: J-J8-Z-00032 
        Connection Diagram: J-JQ-Z-0002 
     Design Change Package: M DCP-Z 05006 
 
                     Range: 0 to 55 ft 
 

BASIS:  (   ) Check If TSR 
  

This loop provides remote level indication, remote alarms and control 
functions.  Indication range, alarms and control functions are based on 
engineering judgment and operating history. 

 
 
LOOP RESPONSE TIME REQUIREMENTS: 
    

None 
 
 
METHOD: 
   

Linear Scaling Computation (Figure 1) 
 

  OUTPUT
INPUT Inlow

Inhigh Inlow
X Outhigh Outlow Outlow













   

   
  Where:  
 INPUT = Any Selected Value 
 OUTPUT = Output Values Corresponding to selected INPUTS     
 Inlow = Input Scale Zero Value 
 Inhigh = Input Scale Maximum Value 
 Outlow = Output Scale Zero Value 
 Outhigh = Output Scale Maximum Value 
 
 Loop Accuracy Computation (Figure 2) 
  

       Accuracy Acc Acc Acc   1 2 32 2 2 ... 
   
  Where:  Acc1, Acc2, Acc3 are instrument accuracies. 

AFTER

THIS DCN
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SCALING COMPUTATION 
 

LOOP: Z205-ZZZL-1231 
SILO 3 LEVEL  

                                                               J-JZ-Z-00039 
                                                               Page 3 of 11 
                                                               Revision 1 
 
 
CALCULATIONS: 

 
Analog values for transmitter calibration, displays,  
alarms, and control functions are derived from equation 1.   

 

       4420
055

0













FEET

mADCOUTPUT  

 
 
Instrument Scaling Calculations: 
 
Calibration Information: 
LIT-1231 is not calibrated in the traditional concept of using M&TE for       
inputs & outputs. It will calibrate itself from input computer commands. The 
Operational Accuracy for LIT-1231 is ±0.5%. The output of LIT-1231 (4 to 20 
mADC) can be simulated for calibration of other loop components. 
 
 
    Z-205-BMH-LIT-1231      Z-205-BMH-LI-1231         
DISPLAY   INPUT  OUTPUT        INPUT    OUTPUT          
  FEET  mADC FEET       mADC      FEET            
  0.00  4.00     0.00        4.00     0.00                 
 13.75     8.00    13.75        8.00    13.75            
 27.50    12.00    27.50       12.00    27.50           
 41.25    16.00    41.25       16.00    41.25           
 55.00 20.00    55.00       20.00    55.00           
 
 Z-205-BMH-UT-1231   DCS EPN LI1231        
  INPUT      OUTPUT   INPUT      OUTPUT 
   mADC     Fieldbus  Fieldbus    FEET 
   4.00         0.00 
   8.00           13.75 
  12.00     Digital   Digital    27.50 
  16.00          41.25 
  20.00           55.00 
 
 
 
Calibration Accuracy:  LIT-1231 = N/A 
        LI-1231 = ±1.0%                          

    UT-1231 = ±0.1%                         
   DCS = ±0.1% 

AFTER

THIS DCN
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AFTER
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Required Accuracy Evaluation 
Loop Segment: Z-205-BMH-LI-1231 to DCS EPN LI1231 

Loop Range: 0 - 55 FEET 
 
 
 
 
 
Taking the following items into consideration, will drift of the loop 
calibration have any adverse or limiting effects? 
                  Y/N 
         
 1. Will an operating limit be affected?            _N__ 
 2. Does the operator use the indication to control the process    _Y__ 
 3. Does the instrument loop control the process?               _N__ 
 4. Does the loop have interlocks?                          _N__ 
 5. Will any chemical reactions be affected?                   _N__ 
 6. Could product quality be affected?                    _N__ 
 7. Must drift in one direction be more restricted than the other?  _N__ 
  
 
If any of the above items are answered “YES” the percent deviation allowable 
would normally be limited to 1 % greater than the Instrument Accuracy, unless 
the Cognizant Engineer specifies an alternate value. 
 
If none of the above items are answered “YES” and no other limiting condition 
exists, the percent deviation allowable would normally be  
limited to 2 % greater than the Instrument Accuracy, unless the Cognizant 
Engineer specifies an alternate value. 
 
 
If some other accuracy value is required, explain with references below. 
 

INSTRUMENT ACCURACY: ±1.01 % 
 
Evaluate the point at which an adverse condition could occur, then determine 
the required Accuracy. 
 
 % Required Accuracy:   (+ Percent Deviation) + Loop Accuracy = +2.01% 
 
                            (- Percent Deviation) - Loop Accuracy = -2.01% 
 

 

THIS DCN
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SCALING COMPUTATION 

 
LOOP: Z205-ZZZL-1231 

SILO 3 LEVEL  
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Setpoint Computation 
INSTRUMENT: LSL-1231 

 
 
INSTRUMENT ADJUSTABLE RANGE:  0.00 to 55.00 ft 
 
 
CALCULATIONS: None 
 
 
SETPOINTS:     LSL-1231: 0.00 ft 
 
 BASIS: ( ) Check if TSR requirement (State the requirement) 
 
     

This loop provides remote alarms to operators, low and high level 
controls and interlocks to the weigh hopper controller and the premix 
feed bin dust collector.  Setpoints are based on engineering judgment 
and operating history. 

 
 

NOTE: The Setpoint is entered into LI-1231 using pushbuttons, therefore there 
is no accuracy associated with setting the setpoint. The only accuracy is 
related to testing the setpoint using a loop method.  
 
 
SETPOINT ACCURACY: Same as Loop Accuracy 
 
REQUIRED ACCURACY: Same as Loop Accuracy 
 

AFTER, NO CHANGES MADE
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SCALING COMPUTATION 
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Setpoint Computation 
INSTRUMENT: LSH-1231 

 
 
INSTRUMENT ADJUSTABLE RANGE:  0.00 to 55.00 ft 
 
 
CALCULATIONS: None 
 
 
SETPOINTS:     LSH-1231:  45.00 ft 
 
 BASIS: ( ) Check if TSR requirement (State the requirement) 
 
     

This loop provides remote alarms to operators, low and high level 
controls and interlocks to the weigh hopper controller and the premix 
feed bin dust collector.  Setpoints are based on engineering judgment 
and operating history. 

 
 

NOTE: The Setpoint is entered into LI-1231 using pushbuttons, therefore there 
is no accuracy associated with setting the setpoint. The only accuracy is 
related to testing the setpoint using a loop method.  
 
 
 
 
 
SETPOINT ACCURACY: Same as Loop Accuracy 
 
REQUIRED ACCURACY: Same as Loop Accuracy 
 

AFTER, NO CHANGES MADE
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Setpoint Computation 
INSTRUMENT: DCS LAL-1231 

 
 
INSTRUMENT ADJUSTABLE RANGE:  0.00 to 55.00 ft 
 
 
CALCULATIONS: None 
 
 
SETPOINTS:     DCS LAL-1231:  20.00 ft 
 
 BASIS: ( ) Check if TSR requirement (State the requirement) 
 
     

This loop provides remote alarms to operators, low and high level 
controls and interlocks to the weigh hopper controller and the premix 
feed bin dust collector.  Setpoints are based on engineering judgment 
and operating history. 

 
 

 
 
SETPOINT ACCURACY: Same as Loop Accuracy 
 
REQUIRED ACCURACY: Same as Loop Accuracy 
 

AFTER, NO CHANGES MADE
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Setpoint Computation 
INSTRUMENT: DCS LALL-1231 

 
 
INSTRUMENT ADJUSTABLE RANGE:  0.00 to 55.00 ft 
 
 
CALCULATIONS: None 
 
 
SETPOINTS:     DCS LALL-1231  0.00 ft 
 
 BASIS: ( ) Check if TSR requirement (State the requirement) 
 
     

This loop provides remote alarms to operators, low and high level 
controls and interlocks to the weigh hopper controller and the premix 
feed bin dust collector.  Setpoints are based on engineering judgment 
and operating history. 

 
 

 
 
SETPOINT ACCURACY: Same as Loop Accuracy 
 
REQUIRED ACCURACY: Same as Loop Accuracy 
 

AFTER, NO CHANGES MADE
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AFTER
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Z-205-BMH-LI-1231 Indicator Configuration 
Page 1 of 2 

 
 Display 

o Analog in 1: Off 
o Calc Value 1: Bar + Unit 

 Expert (code is 0000) 
o Input 

 Analog in 1 
 Signal type: Current 
 Signal range: 4-20 mA 
 Lower Range: 0 
 Upper Range: 100 
 Bar 0%: 0 
 Bar 100%: 100 
 Offset: 0 
 Decimal places: XXXX . X 
 Damping: 0 
 Failure mode: Fixed value 
 Fixed fail value: 100 
 Namur NE43: Off 

o Output 
 Analog out 1 (programmed after Application) 

 Assignment: Calc value 1 
 Signal range: 4-20 mA 
 Lower Range: 0 
 Upper Range: 55 
 Fail mode: Max 

 Relay 1 (programmed after Application) 
 Assignment: Calc value 1 
 Function: Max 
 Setpoint: 45 
 Hysteresis: 1 
 Time Delay: 0 
 Operating mode: norm opened 
 Failure mode: norm closed 
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Z-205-BMH-LI-1231 Indicator Configuration 
Page 2 of 2 

 
 
 
 
 

 Relay 2 (programmed after Application) 
 Assignment: Calc value 1 
 Function: Min 
 Setpoint: 0 
 Hysteresis: 1 
 Time Delay: 0 
 Operating mode: norm opened 
 Failure mode: norm closed 

o Application 
 Calc value 1 

 Calculation: Lineariz. AI1 
 Unit: feet 
 Bar 0%: 0 
 Bar 100%: 55 
 Factor: 1 
 Offset: 0 
 Decimal places: XXXX . X 
 Failure mode: Fixed value 
 Fixed fail value: 100 
 No lin points: 2 
 X-Value 

o X-Value 1: 0 
o X-Value 2: 100 

 Y-Value 
o Y-Value 1: 0 
o Y-Value 2: 55 
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Z-205-BMH-LIT-1231 Transmitter Configuration 

       Page 1 of 1 
 
 
 
 
Parameter     Setting 
Basic Setup 
 Min. Adjustment  0.00% = 18.29 m (60.00FT) 
 Max. Adjustment   100.000% = 1.52 m (5.00FT)  
 Medium      Solid – Power/Dust 
 Vessel Form     Silo 

Damping     5 s 
 Linearization    Linear 
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Scaling Computation 

 
 Loop: Z205-ZZZZ-1282 

SILO #4 FLOW CONTROL DISCHARGE VALVE POSITION 
 
                                                           J-JZ-Z-00308 
                                                           Page 2 of 4 
                                                           Revision: A 
REFERENCES: 
                    P&ID: W754524 
         Segment Diagram: J-J8-Z-00032  
              Data sheet: J-JD-Z-00235 
          I/O Wiring: J-JQ-Z-00037 
    
 
ASSUMPTIONS: Range = 0 to 100 % 
 
 BASIS: ( ) Check if TSR requirement (state the requirement) 
 

This loop provides valve position indication.    
 
METHOD: Linear interpolation. 
 
CALCULATIONS: 
 
 Scaling Function - Equation 1 (Linear) 
 

 Where: (For any device or loop) 
 
 INPUT  = Any selected input value 
 OUTPUT = Output value corresponding to the selected INPUT 
 Inlow = Input scale zero value 
 Inhigh = Input scale maximum value 
 Outlow = Output scale zero value  
 Outhigh = Output scale maximum value 
 
 Loop Accuracy Computation - Equation 2 
 

 Where: 
 
 Acc1, Acc2, Acc3, ...  Represent accuracy of devices 1, 2, 3, ... 
 
LOOP RESPONSE TIME: N/A 
 
ATTACHMENTS: None   

 Outlow + Outlow) - (Outhigh x 
Inlow - Inhigh
Inlow - INPUT = OUTPUT 








 

 

 ... + 3Acc + 2Acc + 1Acc = ACCURACY LOOP 222   



 Scaling Computation 
 
 Loop: Z205-ZZZZ-1282 

SILO #4 FLOW CONTROL DISCHARGE VALVE POSITION 
 
                                                           J-JZ-Z-00308 
                                                           Page 3 of 4 
                                                           Revision: A 
 
Instrument Scaling Calculations: 
 
 Substituting the following INPUT values in Equation 1, these OUTPUT 

values are arrived at: 
 
   Z-205000-BMH-WCV-1282           DCS               Z-205000-BMH-ZI-1282     
     INPUT     OUTPUT         INPUT     OUTPUT       INPUT      DISPLAY 
  % Position   DIGITAL        DIGITAL    mADC         mADC     % Position 
       0                                 4.00         4.00          0 
      25                                 8.00         8.00         25 
      50       Fieldbus       Fieldbus  12.00        12.00         50 

 75                                16.00        16.00         75            
100                                20.00        20.00        100 

 
NOTES: 1) Z-205000-BMH-WCV-1282 includes the position transmitter (ZT- 

1282) and the positioner. 
       2) Valve Closed = 0%, Valve Open = 100% 
       3) DCS accuracy includes input and output errors.    
 

 
  Calibration accuracy for:   WCV-1282 = ±5.00% 
            DCS      = ±0.25% 
                                ZI-1282  = ±2.00% of Span 
   
 
Loop Accuracy:  Z-205000-BMH-WCV-1282 to Z-205000-BMH-ZI-1282 
 

                                  = ±5.39% 
 
 
 
                   EGU: 0 to 100 
                EGUTAG: % 
                
 
      Loop Accuracy: Z-205000-BMH-WCV-1282 to Z-205000-BMH-ZI-1282 = ±5.39% 
  Required Accuracy: Z-205000-BMH-WCV-1282 to Z-205000-BMH-ZI-1282 = ±6.39% 
 
SETPOINTS: None 
 
  
 

 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 =  √5.002   + 0.252 + 2.002   



 Scaling Required Accuracy Evaluation 
 
 Loop: Z205-ZZZZ-1282 

SILO #4 FLOW CONTROL DISCHARGE VALVE POSITION 
 
                                                           J-JZ-Z-00308 
                                                           Page 4 of 4 
                                                           Revision: A 
 
 END OF LOOP RANGE: 0 to 100 % 
 

INSTRUMENT: Z-205000-BMH-WCV-1282 to Z-205000-BMH-ZI-1282 
 
 
 
Taking the following items into consideration, will drift of the loop 
calibration have any adverse or limiting effects? 
                                                                      Y/N 
   1. Will an operating limit be affected?                           __N__ 
   2. Does the operator use the indication to control the process?   __Y__ 
   3. Does the instrument loop control the process?                  __N__ 
   4. Does the loop have interlocks?                                 __N__ 
   5. Will any chemical reactions be affected?                       __N__ 
   6. Could product quality be affected?                             __N__ 
   7. Must drift in one direction be more restricted than the other? __N__ 
 
 
If any of the above items are answered "YES", the percent deviation 
allowable is limited to 1% greater than the Loop Accuracy, unless the 
Cognizant Engineer specifies an alternate value. 
 
If none of the above items are answered "YES", and no other limiting 
condition exists, the percent deviation allowable is limited to 2% greater 
than the Loop Accuracy, unless the Cognizant Engineer specifies an 
alternate value. 
 
If some other percent deviation or accuracy value is required, explain 
below with references. 
 
 Loop accuracy = ±5.39% 
 
Evaluate the point at which an adverse condition could occur, then 
determine the Required Accuracy. 
 
% Required Accuracy:   (+ Percent Deviation) + Loop Accuracy = +6.39% 
 
                       (- Percent Deviation) - Loop Accuracy = -6.39% 
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Scaling Computation 

 
 Loop: Z205-ZZZZ-1283 

SILO #1 FLOW CONTROL DISCHARGE VALVE POSITION 
 
                                                           J-JZ-Z-00309 
                                                           Page 2 of 4 
                                                           Revision: A 
REFERENCES: 
                    P&ID: W754524 
         Segment Diagram: J-J8-Z-00032  
              Data sheet: J-JD-Z-00236 
          I/O Wiring: J-JQ-Z-00037 
    
 
ASSUMPTIONS: Range = 0 to 100 % 
 
 BASIS: ( ) Check if TSR requirement (state the requirement) 
 

This loop provides valve position indication.    
 
METHOD: Linear interpolation. 
 
CALCULATIONS: 
 
 Scaling Function - Equation 1 (Linear) 
 

 Where: (For any device or loop) 
 
 INPUT  = Any selected input value 
 OUTPUT = Output value corresponding to the selected INPUT 
 Inlow = Input scale zero value 
 Inhigh = Input scale maximum value 
 Outlow = Output scale zero value  
 Outhigh = Output scale maximum value 
 
 Loop Accuracy Computation - Equation 2 
 

 Where: 
 
 Acc1, Acc2, Acc3, ...  Represent accuracy of devices 1, 2, 3, ... 
 
LOOP RESPONSE TIME: N/A 
 
ATTACHMENTS: None   

 Outlow + Outlow) - (Outhigh x 
Inlow - Inhigh
Inlow - INPUT = OUTPUT 








 

 

 ... + 3Acc + 2Acc + 1Acc = ACCURACY LOOP 222   



 Scaling Computation 
 
 Loop: Z205-ZZZZ-1283 

SILO #1 FLOW CONTROL DISCHARGE VALVE POSITION 
 
                                                           J-JZ-Z-00309 
                                                           Page 3 of 4 
                                                           Revision: A 
 
Instrument Scaling Calculations: 
 
 Substituting the following INPUT values in Equation 1, these OUTPUT 

values are arrived at: 
 
   Z-205000-BMH-WCV-1283           DCS               Z-205000-BMH-ZI-1283     
     INPUT     OUTPUT         INPUT     OUTPUT       INPUT      DISPLAY 
  % Position   DIGITAL        DIGITAL    mADC         mADC     % Position 
       0                                 4.00         4.00          0 
      25                                 8.00         8.00         25 
      50       Fieldbus       Fieldbus  12.00        12.00         50 

 75                                16.00        16.00         75            
100                                20.00        20.00        100 

 
NOTES: 1) Z-205000-BMH-WCV-1283 includes the position transmitter (ZT- 

1283) and the positioner. 
       2) Valve Closed = 0%, Valve Open = 100% 
       3) DCS accuracy includes input and output errors.    
 

 
  Calibration accuracy for:   WCV-1283 = ±5.00% 
            DCS      = ±0.25% 
                                ZI-1283  = ±2.00% of Span 
   
 
Loop Accuracy:  Z-205000-BMH-WCV-1283 to Z-205000-BMH-ZI-1283 
 

                                  = ±5.39% 
 
 
 
                   EGU: 0 to 100 
                EGUTAG: % 
                
 
      Loop Accuracy: Z-205000-BMH-WCV-1283 to Z-205000-BMH-ZI-1283 = ±5.39% 
  Required Accuracy: Z-205000-BMH-WCV-1283 to Z-205000-BMH-ZI-1283 = ±6.39% 
 
SETPOINTS: None 
 
  
 

 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 =  √5.002   + 0.252 +  2.002   



 Scaling Required Accuracy Evaluation 
 
 Loop: Z205-ZZZZ-1283 

SILO #1 FLOW CONTROL DISCHARGE VALVE POSITION 
 
                                                           J-JZ-Z-00309 
                                                           Page 4 of 4 
                                                           Revision: A 
 
 END OF LOOP RANGE: 0 to 100 % 
 

INSTRUMENT: Z-205000-BMH-WCV-1283 to Z-205000-BMH-ZI-1283 
 
 
 
Taking the following items into consideration, will drift of the loop 
calibration have any adverse or limiting effects? 
                                                                      Y/N 
   1. Will an operating limit be affected?                           __N__ 
   2. Does the operator use the indication to control the process?   __Y__ 
   3. Does the instrument loop control the process?                  __N__ 
   4. Does the loop have interlocks?                                 __N__ 
   5. Will any chemical reactions be affected?                       __N__ 
   6. Could product quality be affected?                             __N__ 
   7. Must drift in one direction be more restricted than the other? __N__ 
 
 
If any of the above items are answered "YES", the percent deviation 
allowable is limited to 1% greater than the Loop Accuracy, unless the 
Cognizant Engineer specifies an alternate value. 
 
If none of the above items are answered "YES", and no other limiting 
condition exists, the percent deviation allowable is limited to 2% greater 
than the Loop Accuracy, unless the Cognizant Engineer specifies an 
alternate value. 
 
If some other percent deviation or accuracy value is required, explain 
below with references. 
 
 Loop accuracy = ±5.39% 
 
Evaluate the point at which an adverse condition could occur, then 
determine the Required Accuracy. 
 
% Required Accuracy:   (+ Percent Deviation) + Loop Accuracy = +6.39% 
 
                       (- Percent Deviation) - Loop Accuracy = -6.39% 
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Scaling Computation 

 
 Loop: Z205-ZZZZ-1284 

SILO #2 FLOW CONTROL DISCHARGE VALVE POSITION 
 
                                                           J-JZ-Z-00310 
                                                           Page 2 of 4 
                                                           Revision: A 
REFERENCES: 
                    P&ID: W754524 
         Segment Diagram: J-J8-Z-00032  
              Data sheet: J-JD-Z-00237 
          I/O Wiring: J-JQ-Z-00037 
    
 
ASSUMPTIONS: Range = 0 to 100 % 
 
 BASIS: ( ) Check if TSR requirement (state the requirement) 
 

This loop provides valve position indication.    
 
METHOD: Linear interpolation. 
 
CALCULATIONS: 
 
 Scaling Function - Equation 1 (Linear) 
 

 Where: (For any device or loop) 
 
 INPUT  = Any selected input value 
 OUTPUT = Output value corresponding to the selected INPUT 
 Inlow = Input scale zero value 
 Inhigh = Input scale maximum value 
 Outlow = Output scale zero value  
 Outhigh = Output scale maximum value 
 
 Loop Accuracy Computation - Equation 2 
 

 Where: 
 
 Acc1, Acc2, Acc3, ...  Represent accuracy of devices 1, 2, 3, ... 
 
LOOP RESPONSE TIME: N/A 
 
ATTACHMENTS: None   

 Outlow + Outlow) - (Outhigh x 
Inlow - Inhigh
Inlow - INPUT = OUTPUT 








 

 

 ... + 3Acc + 2Acc + 1Acc = ACCURACY LOOP 222   



 Scaling Computation 
 
 Loop: Z205-ZZZZ-1284 

SILO #2 FLOW CONTROL DISCHARGE VALVE POSITION 
 
                                                           J-JZ-Z-00310 
                                                           Page 3 of 4 
                                                           Revision: A 
 
Instrument Scaling Calculations: 
 
 Substituting the following INPUT values in Equation 1, these OUTPUT 

values are arrived at: 
 
   Z-205000-BMH-WCV-1284           DCS               Z-205000-BMH-ZI-1284     
     INPUT     OUTPUT         INPUT     OUTPUT       INPUT      DISPLAY 
  % Position   DIGITAL        DIGITAL    mADC         mADC     % Position 
       0                                 4.00         4.00          0 
      25                                 8.00         8.00         25 
      50       Fieldbus       Fieldbus  12.00        12.00         50 

 75                                16.00        16.00         75            
100                                20.00        20.00        100 

 
NOTES: 1) Z-205000-BMH-WCV-1284 includes the position transmitter (ZT- 

1284) and the positioner. 
       2) Valve Closed = 0%, Valve Open = 100% 
       3) DCS accuracy includes input and output errors.    
 

 
  Calibration accuracy for:   WCV-1284 = ±5.00% 
            DCS      = ±0.25% 
                                ZI-1284  = ±2.00% of Span 
   
 
Loop Accuracy:  Z-205000-BMH-WCV-1284 to Z-205000-BMH-ZI-1284 
 

                                  = ±5.39% 
 
 
 
                   EGU: 0 to 100 
                EGUTAG: % 
                
 
      Loop Accuracy: Z-205000-BMH-WCV-1284 to Z-205000-BMH-ZI-1284 = ±5.39% 
  Required Accuracy: Z-205000-BMH-WCV-1284 to Z-205000-BMH-ZI-1284 = ±6.39% 
 
SETPOINTS: None 
 
  
 

 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 =  √5.002   + 0.252 +  2.002   



 Scaling Required Accuracy Evaluation 
 
 Loop: Z205-ZZZZ-1284 

SILO #2 FLOW CONTROL DISCHARGE VALVE POSITION 
 
                                                           J-JZ-Z-00310 
                                                           Page 4 of 4 
                                                           Revision: A 
 
 END OF LOOP RANGE: 0 to 100 % 
 

INSTRUMENT: Z-205000-BMH-WCV-1284 to Z-205000-BMH-ZI-1284 
 
 
 
Taking the following items into consideration, will drift of the loop 
calibration have any adverse or limiting effects? 
                                                                      Y/N 
   1. Will an operating limit be affected?                           __N__ 
   2. Does the operator use the indication to control the process?   __Y__ 
   3. Does the instrument loop control the process?                  __N__ 
   4. Does the loop have interlocks?                                 __N__ 
   5. Will any chemical reactions be affected?                       __N__ 
   6. Could product quality be affected?                             __N__ 
   7. Must drift in one direction be more restricted than the other? __N__ 
 
 
If any of the above items are answered "YES", the percent deviation 
allowable is limited to 1% greater than the Loop Accuracy, unless the 
Cognizant Engineer specifies an alternate value. 
 
If none of the above items are answered "YES", and no other limiting 
condition exists, the percent deviation allowable is limited to 2% greater 
than the Loop Accuracy, unless the Cognizant Engineer specifies an 
alternate value. 
 
If some other percent deviation or accuracy value is required, explain 
below with references. 
 
 Loop accuracy = ±5.39% 
 
Evaluate the point at which an adverse condition could occur, then 
determine the Required Accuracy. 
 
% Required Accuracy:   (+ Percent Deviation) + Loop Accuracy = +6.39% 
 
                       (- Percent Deviation) - Loop Accuracy = -6.39% 
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Scaling Computation 

 
 Loop: Z205-ZZZZ-1285 

SILO #3 FLOW CONTROL DISCHARGE VALVE POSITION 
 
                                                           J-JZ-Z-00311 
                                                           Page 2 of 4 
                                                           Revision: A 
REFERENCES: 
                    P&ID: W754524 
         Segment Diagram: J-J8-Z-00032  
              Data sheet: J-JD-Z-00238 
          I/O Wiring: J-JQ-Z-00037 
    
 
ASSUMPTIONS: Range = 0 to 100 % 
 
 BASIS: ( ) Check if TSR requirement (state the requirement) 
 

This loop provides valve position indication.    
 
METHOD: Linear interpolation. 
 
CALCULATIONS: 
 
 Scaling Function - Equation 1 (Linear) 
 

 Where: (For any device or loop) 
 
 INPUT  = Any selected input value 
 OUTPUT = Output value corresponding to the selected INPUT 
 Inlow = Input scale zero value 
 Inhigh = Input scale maximum value 
 Outlow = Output scale zero value  
 Outhigh = Output scale maximum value 
 
 Loop Accuracy Computation - Equation 2 
 

 Where: 
 
 Acc1, Acc2, Acc3, ...  Represent accuracy of devices 1, 2, 3, ... 
 
LOOP RESPONSE TIME: N/A 
 
ATTACHMENTS: None   

 Outlow + Outlow) - (Outhigh x 
Inlow - Inhigh
Inlow - INPUT = OUTPUT 








 

 

 ... + 3Acc + 2Acc + 1Acc = ACCURACY LOOP 222   



 Scaling Computation 
 
 Loop: Z205-ZZZZ-1285 

SILO #2 FLOW CONTROL DISCHARGE VALVE POSITION 
 
                                                           J-JZ-Z-00311 
                                                           Page 3 of 4 
                                                           Revision: A 
 
Instrument Scaling Calculations: 
 
 Substituting the following INPUT values in Equation 1, these OUTPUT 

values are arrived at: 
 
   Z-205000-BMH-WCV-1285           DCS               Z-205000-BMH-ZI-1285     
     INPUT     OUTPUT         INPUT     OUTPUT       INPUT      DISPLAY 
  % Position   DIGITAL        DIGITAL    mADC         mADC     % Position 
       0                                 4.00         4.00          0 
      25                                 8.00         8.00         25 
      50       Fieldbus       Fieldbus  12.00        12.00         50 

 75                                16.00        16.00         75            
100                                20.00        20.00        100 

 
NOTES: 1) Z-205000-BMH-WCV-1285 includes the position transmitter (ZT- 

1285) and the positioner. 
       2) Valve Closed = 0%, Valve Open = 100% 
       3) DCS accuracy includes input and output errors.    
 

 
  Calibration accuracy for:   WCV-1285 = ±5.00% 
            DCS      = ±0.25% 
                                ZI-1285  = ±2.00% of Span 
   
 
Loop Accuracy:  Z-205000-BMH-WCV-1285 to Z-205000-BMH-ZI-1285 
 

                                  = ±5.39% 
 
 
 
                   EGU: 0 to 100 
                EGUTAG: % 
                
 
      Loop Accuracy: Z-205000-BMH-WCV-1285 to Z-205000-BMH-ZI-1285 = ±5.39% 
  Required Accuracy: Z-205000-BMH-WCV-1285 to Z-205000-BMH-ZI-1285 = ±6.39% 
 
SETPOINTS: None 
 
  
 

 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 =  √5.002   + 0.252 +  2.002   



 Scaling Required Accuracy Evaluation 
 
 Loop: Z205-ZZZZ-1285 

SILO #3 FLOW CONTROL DISCHARGE VALVE POSITION 
 
                                                           J-JZ-Z-00311 
                                                           Page 4 of 4 
                                                           Revision: A 
 
 END OF LOOP RANGE: 0 to 100 % 
 

INSTRUMENT: Z-205000-BMH-WCV-1285 to Z-205000-BMH-ZI-1285 
 
 
 
Taking the following items into consideration, will drift of the loop 
calibration have any adverse or limiting effects? 
                                                                      Y/N 
   1. Will an operating limit be affected?                           __N__ 
   2. Does the operator use the indication to control the process?   __Y__ 
   3. Does the instrument loop control the process?                  __N__ 
   4. Does the loop have interlocks?                                 __N__ 
   5. Will any chemical reactions be affected?                       __N__ 
   6. Could product quality be affected?                             __N__ 
   7. Must drift in one direction be more restricted than the other? __N__ 
 
 
If any of the above items are answered "YES", the percent deviation 
allowable is limited to 1% greater than the Loop Accuracy, unless the 
Cognizant Engineer specifies an alternate value. 
 
If none of the above items are answered "YES", and no other limiting 
condition exists, the percent deviation allowable is limited to 2% greater 
than the Loop Accuracy, unless the Cognizant Engineer specifies an 
alternate value. 
 
If some other percent deviation or accuracy value is required, explain 
below with references. 
 
 Loop accuracy = ±5.39% 
 
Evaluate the point at which an adverse condition could occur, then 
determine the Required Accuracy. 
 
% Required Accuracy:   (+ Percent Deviation) + Loop Accuracy = +6.39% 
 
                       (- Percent Deviation) - Loop Accuracy = -6.39% 
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Air pressure reducing and control station was built with highly restriced air lines and does not provide sufficient air to fluidize the materials in the 

silos.  when the silos are filled above 30% capacity, materials become compacted, form arches and can not be released from the silos without 
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