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1.  Executive Summary

The purpose of this report is to present the results of the load flow and short circuit studies for Mosaic
Colonsay Expansion Project.
—— The short circuit study is performed to assess the short circuit rating of all current carrying equipment
~and to check the capabiiity of equipment to withstand mechanical and thermal stress during the fault
condition.
The load flow study is performed to validate the equipment ratings, investigate voltage variation for
different operating conditions, and to check the performance aspects such as power factor and

reactive power compensation.
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Introduction

To accommodate the increase in production capacity at Mosaic Colonsay facility from 1.9 MTPY to
3.0 MTPY (1.1 MTPY expansion), the electrical systems at Mosaic Colonsay require significant
upgrades.

The system expansion will take place in two phases. Phase 1 would increase the plant capacity to 2.5
MTPY and would be operational in Q2 2012. Phase 2 would further increase capacity to 3.0 MTPY
and would be operational in 2015. For the purpose of the study, both expansion phases (1 and 2) are
taken into consideration.

The electrical system upgrades include constructing a new 138/230 kV Gas Insulated Substation
(GIS). The station will be energized initially from the SaskPower 138 kV system via a tap from Q1W
line section between the Wolverine and Elstow stations, and ultimately from the SaskPower 230 kV
system via a tap from the proposed 230 kV line between the Wolverine and Aberdeen stations as
shown in plant single line diagrams 19000\94\5001 and 19000\94\5002. The new GIS substation
consists of two 42/56/70 MVA, ONAN/ONAF/ONAF transformers. In addition to the GIS substation,
Mosaic Colonsay facility requires a new building to house two new 13/17/22 MVA,
ONAN/ONAF/ONAF, 13.8/4.16 kV transformers and 13.8 and 4.16 kV switchgears.

As a part of this study, the electrical systems expansion requirements are studied and examined.
The study focused on the following five (5) key areas:

1. Update the existing Mosaic Colonsay Model based on the latest load list generated by Mosaic
Colonsay Expansion Project and the new underground distribution, as shown in Appendix B;

2. Calculate the maximum 3-phase fault current on surface and underground 13.8, and 4.16 kV
switchgears;

3. Determine nominal Ampacity ratings for electrical equipment;
4. Examine voltage profile during normal and contingency operations;

5. —Determine optimal Reactive Power (VAR) compensation on 13.8kV switchgears.

The following studies were excluded from the scope:
e The system operation under standby generation;

¢ Voltage and power factor improvement in underground to ensure that voltage drop issues during
motor starting do not affect equipment operability.

The model was developed using Hatch computer base software (ETAP) to carry out short circuit, load
flow analysis and will be further utilized in separate studies for protection coordination and arc flash
analysis for the existing and new equipment.

FORM: TEM-DE-15-01 Rev. 2
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2.1 Requirements
The main objective of the study is introduced below:

o Short circuit current on existing and new equipment is not exceeding the equipment rating.

¢ Maintain the site power factor on SaskPower side within the acceptable limit (0.95 pu) based on
__project Design Criteria. _

e Maintain voltage at acceptable levels at major buses (0.95 pu to 1.05 pu) and voltage drop
limited to 3%.

2.2 Short Circuit Study
The short circuit studies included:
¢ Calculation of the 3-phase short circuit levels at the 13.8 kV switchgears;
o Calculation of the 3-phase short circuit levels at the 4.16 kV switchgears and MCCs;
¢ Calculation of the 3-phase short circuit levels at the 600 V MCCs.
2.3  Load Flow Study
The load flow study included:
e Evaluation of transformers loading on 13.8, 4.16 and 0.6 kV systems;
e Evaluation of voltage levels on the major 13.8, 4.16 and 0.6 kV buses;
e Evaluation of Power Factor (PF) on the major 13.8, 4.16 and 0.6 kV branches;

e Determine the optimal reactive power compensation requirements at the 13.8 kV switchgear on
surface, in order to maintain the Power Factor (PF) as a minimum at 95% at the utility point of
connection.

H328668-0000-70-124-0004, Rev. 0, Page 3
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Standards and Guidelines
The fault and load flow studies are performed based on the following standards/guidelines:

e |EEE Std. 141-1986/1993, IEEE Recommended Practice for Electric Power Distribution for
Industrial Plants (IEEE Red Book). —

e IEEE Std. 242-1986/2001, |EEE Recommended Practice for Protection and Coordination of
Industrial and Commercial Power Systems (IEEE Buff Book).

e |EEE Std. 399-1980/1997, IEEE Recommended Practice for Power System Analysis (IEEE Brown
Book). —

o |EEE Std. C37.010-1999, IEEE Application Guide for AC High-Voltage Circuit Breakers Rated on
a Symmetrical Current Basis.

e |EEE Std. C37.20.1-1999, IEEE Standard for Metal-Enclosed Low-Voltage Power Circuit Breaker
Switchgear.

e |EEE Std. C57.12.10-1997, ANSI Standard for Transformers — 230 kV and Below.
e IEEE Std. C37.20.2-1999, IEEE Standard for Metal-Clad Switchgear.
e [EEE Std. C37.20.3-2001, IEEE Standard for Metal-Enclosed Interrupter Switchgear.

e CSA - (C22.1-09 - 2009, Canadian Electrical Code.

Disclaimers

The results of the power system analysis are based on the latest demand information, SaskPower
point of connection fault level, and underground mine expansion. Any change to the system may
significantly affect the results provided in this report. It is recommended that all network changes be
entered into the model and the analysis rerun.

Meth(;(iblogy

The power system studies have been completed on the basis of the latest design information and
vendor data for the power system equipment {(generator, transformers, switchgear, motors, etc).

Software
Modeling and analysis have been carried out using the Electrical Transient and Analysis Program
(ETAP) software version 7.1, leading industrial software for power system studies.

FORM: TEM-DE-15-01 Rev. 2
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5.2  Definitions
Table 5-1: Definitions

Term Definition

Demand Factor (DF) The ratio of the “Maximum Power Demand” (kW) to the “Connected
Load” (kW). Demand factor values range from 0.0 to 1.0. Applicable to all

— loads. *ﬁ

Efficiency (EFF) Electrical motor efficiency is the ratio between the shaft output power and
the electrical input power.

Power Factor (PF) The ratio of “Active Power” (kW) to “Apparent Power” (kVA). Power factor
values range from 0.0 to 1.0.

Short Circuit " This is the ability of a circuit-opening device to open a circuit under fault

Interrupting Rating conditions without damage to itself.

Diversity Factor (DivF): | The ratio of the “Sum of Feeder Maximum Power Demands” (kW) to the
“Total Maximum Power Demand” (kW). Equal to or less than 1.0.
Applicable to all feeders and buses.

5.3  Connectivity and Operations
The existing Mosaic Colonsay ETAP model was upgraded using the most recent data, existing single
line diagrams available for Mosaic Colonsay facility, the expansion project single line diagram and
the load information. Further assumptions have been made on the loads in operation under different
operating conditions as noted herein. Refer to Appendix A for the ETAP single line diagrams.

5.3.1 Reference Drawings and Lists
The following table outlines the reference drawings and lists that have been utilized to update the

facility in ETAP. The drawings are included in Appendix B.

Table 5-2: Reference Drawings and Lists for ETAP Model

Drawing Name Drawing Number
New Substation Two 4.16 kV Switchgear Single Line Diagram 19000\94\5003
New Substation Two 13.8 kV Switchgear Single Line Diagram 19000\94\5002
General Mine Site 15 kV Main Power Distribution Single Line 19000\10\5005
Diagram

General Mine Site 5 kV Main Power Distribution Single Line Diagram | 19000\10\5001

New Substation Two GIS and 230/138-13.8 Transformers Single Line | 19000\94\5001

Diagram

Underground Distribution Single Line Diagram 19500\11\5005

Mosaic Colonsay 13.8 kV current readings N/A

MCC List H328668-0000-70-144-

0001

H328668-0000-70-124-0004, Rev. 0, Page 5
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5.3.2 230 kV Utility Connection Information
Mosaic Colonsay new Gas Insulated Substation (GIS) is dual rated (i.e. 138 and 230 kV). In either
case, the power system model “utility” bus was considered to be the interconnection of the Mosaic
Colonsay substation to SaskPower.

Since the short circuit current on the 230 kV system provided by SaskPower is higher than the

~ 3-phase fault current at 138 kV system, the analysis presented in this report assumed that the voltage
at the utility point of connection is 230 kV. The assumption is made that Mosaic Colonsay facility
will be connected to the 230 kV Aberdeen Switching Station via SaskPower Transmission line. The
3-phase and L-G fault levels at the 230 kV SaskPower point of connection to Mosaic Colonsay facility
are included in Appendix C and taken into consideration +50% safety margin requested by
SaskPower. T

The following are utility fault levels on 230 kV systems utilized in the ETAP model for carrying out
all calculations and analysis in this report.

5.3.2.1  Maximum Utility Fault Levels
The maximum expected 230 kV utility fault levels report is summarized as follows:

¢  Pre-fault voltage: 242.88 kv
¢ 3-phase (sym. Rms) +50% safety margin: 8kA

e X/R ratio: 4.985

5.3.3 Transformer Data

5.3.3.1 HV Transformer Data
The GIS consists of two 42/56/70MVA, ONAN/ONAF/ONAF, 138 or 230/13.8 kV, Load Tap
Changer (LTC) transformers. The transformer impedance as shown on the SLD is 12% (see
Appendix B). The taps are assumed to automatically regulate the Main Power House switchgear
voltage to 13.8 kV. Appendix D shows transformer ratings used for analysis presented in this report.

5.3.3.2 MV Transformer Data L
The surface medium voltage system consists of two main 13/17/22MVA, ONAN/ONAF/ONAF,
13.8/4.16 kV, De-energized Tap Changer (DETC) transformers and 13.8/0.6 kV transformers. The
main transformer impedance as shown on the SLD is 7%. All taps are assumed to be set on their
neutral position. Tap positions consist of two (2) 2.5% full capacity taps above and two (2) 2.5% full
capacity taps below the nominal voltage.

Typical impedances and X/R ratios for 13.8 kV/600 V transformers were used for new transformers as
published in the IEEE Std. 242-1986/2001 and IEEE std. C37-010-1979. All distribution taps are
assumed to be set on their neutral position. Appendix D shows transformer data used for analysis
presented in this report.

H328668-0000-70-124-0004, Rev. 0, Page 6
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5.3.4 Generator
The generator is modeled on the basis of latest data shown on the single line diagrams. Typical ETAP
generator characteristic data available in ETAP library was used to model the generator as shown

below.

The generator is modeled as an emergency generator that will not be at any time synchronized with
the utility. — -

Table 5-3: Generator Data

Generator Parameter Rating

Rated kV 4.16

Rated MW o 2.4 -
Power Factor 0.8

Saturated Transient Reactance (X'd) 23%

Saturated Sub transient Reactance (X"'d) | 12%

Neutral grounding arrangement 25 Amp grounding resistor

5.3.5 Cable Data
The following assumptions/cable configurations were made for the modeling of cables:

e Cable bus systems, from 230/13.8 kV transformers to the 13.8 kV switchgear and from 13.8/4.16
kV transformers to 4.16 kV switchgear are modeled based on the cable sizes shown on the SLDs
and the cable length was assumed to be 100 m for every run of the cable bus.

e Cables from 13.8 and 4.16 kV switchgears to the 13.8 kV capacitor banks, generator, 4.16 and
0.6 kV Motor Control Centers (MCCs} and load centers (LCs) are modeled using cable sizes
shown on the single line diagrams. Cables from L.Cs and MCCs, to individual motor/static loads
are ignored.

e All cables on surface are modeled as a TECK cable with 90°C maximum operating temperature.
The shaft feeders are modeled as Airguard cables and rated at 105°C. Cable impedances were
obtained from the ETAP cable library. The values were also verified against the IEEE Std. 242-
1986/2001 (Buff Book).  __ .

5.3.6 Switchgear
For the various voltage levels at the Mosaic Colonsay facility, the switchgear ratings modeled in

ETAP are summarized in Appendix E.

H328668-0000-70-124-0004, Rev. 0, Page 7
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5.3.7 Medium Voltage (MV) (4.16 kV) Loads
The MV (4.16 kV) new loads comprise 4 kV new motors. The new motors were modeled in
accordance with the latest electrical load list shown in Appendix B. Where the vendor data was not
available, the motors were modeled in accordance with the sizes indicated on the list and typical
motor datasheet in ETAP Quick Library.

Appendix F summarizes the motor data and their estimated operating ampacity as a percent of full
Ampacity.

5.3.8 Low Voltage (LV) (600 V) Loads
The LV loads were modeled on the basis of the latest load list and the single line diagrams available
at the time of this study (see Appendix B). All motors 50 HP or above are modeled individually and
the smaller motors grouped or lumped. All motors driven by VFD are modeled individually to help
performing harmonic study in the future.

Appendix F summarizes the motor data and their estimated operating Ampacity as a percent of full
Ampacity.

5.3.9 Normal Operating Conditions
Under normal conditions, the plant operates with 13.8 and 4.16 kV surface switchgear tie breakers
opened. Transformers T1 and T2, each 42/56/70 MVA, on 13.8 kV switchgear and both transformers
T10 and T20, each 13/17/22 MVA, on 4.16 kV switchgear in operation.

Underground 13.8 kV switchgears (at locations N3W3, W7549, and W75108) operate with all tie
breakers closed. Underground feeders UGF1, 2, 3, and 4 are all sharing loads. All underground belts
and miner machine # 501 are operating at 60% of their full load Ampacity. Miner machines # 503,
504, 506, 510 and 511 are operating at 100% of their full load Ampacity with miner machine # 502
out of service.

Refer to main single line diagrams19500\1 1\5005, 19000\94\5001, 19000\94\5002 and
19000\94\5003.

5.3.10 Worst Case Scenario Condition for Short Circuit Study —=
Under the worst case scenario for the short circuit study, the plant operates with all tie breakers on
13.8 and 4.16 kV surface and underground switchgears closed and both 42/56/70 MVA transformers
on 13.8 kV switchgear in parallel operation and both 13/17/22 MVA transformers on 4.16 kV
switchgear are sharing loads.

Refer to main single line diagrams19500\11\5005, 19000\94\5001, 19000\94\5002 and
19000\94\5003.

H328668-0000-70-124-0004, Rev. 0, Page 8
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5.3.11 Worst Case Scenario Condition for Load Flow Study

54

5.5

Under the worst case scenario for the load flow study, the plant operates with the 13.8 and 4.16 kV
surface and underground switchgear tie breakers closed. The plant loads are fed from one
transformer on 13.8 kV (42/56/70 MVA) system, (T1 or T2) and one transformer (13/17/22MVA) on
4.16 kV system, (T10 or T20). The SaskPower supply is considered at 1.0 pu.

Refer to main single-line diagrams19500\1 1\5005, 19000\94\5001, 19000\94\5002 -and
19000\94\5003.

Short Circuit Study

A 3-phase short circuit study was canducted to evaluate the short circuit levels on the major 13.8, ——
4.16, and 0.6 kV buses under a worst case scenario when main transformers in parallel operation, T1
with T2, and T10 with T20 are sharing loads. The short circuit results used to verify that the designed
and existing equipment is sufficiently rated for the application.

The interrupting short circuit currents are used to evaluate the interrupting capability of the
switchgear and all current carrying equipment such as circuit breakers. These breakers typically
interrupt fault current in 3-9 cycles (50-150ms). The short circuit analysis presented in this report
takes into consideration all motors fault current contribution above 50 HP.

Load Flow Study

The aim of load flow study was to investigate the performance of the tap changer and to identify
overloaded equipment within the plant for all possible voltage variation under normal operation and
worst case scenario. Note that the calculated load flows may vary in comparison to the eventual
metered load flows in the plant, once the new facilities are constructed and placed in servicé. Any
differences between these data sets would be attributed to the diversity factor (determined by how
the plant is operated) and variances between the model and the actual plant electrical equipment.

The load flow study was also performed to determine the optimal VAR compensation requirements
on 13.8 kV surface switchgear in order to improve system performance. The aim of the VAR support
is to increase the utility power factor from 0.87 pu to 0.95 — 0.98 pu. The exact requirement for a
VAR support was determined in Appendix G. —

VAR support (i.e. capacitive compensation) for improved system performance was calculated for the
worst load flow case scenario presented in section 5.3.11 and consisted of 6.6 MVAR capacitor

bank (s) installed at each main 13.8 kV surface switchgear (15B1&B2) . Note that capacitor bank VAR
injection will be 6.6 MVAR at nominal voltage only, VAR injection reduces proportionally to the bus
voltage squared.

FORM: TEM-DE-15-01 Rev. 2

H328668-0000-70-124-0004, Rev. 0, Page 9

‘g’ WorkingTogether
SAFELY @ Hatch 2011/12



E HATCH

Mgsaic
CoLonsAY

’.
STAGE 1 EXPANSION

5.5.1

5.5.2

MOSAIC POTASH - COLONSAY EXPANSION PROJECT
POWER SYSTEM SHORT CIRCUIT AND LOAD FLOW STUDIES

Load Demand Factors
The load flow study takes into account the different loads throughout the system which are
characterized by their ratings, the corresponding power factors (PF) and the demand factors (DF).

The load factor of the existing loads is adjusted to match the actual current readings on the main
feeders obtained from Mosaic Colonsay. Ammeter reading was taken for the beginning of the month
of Octeber 2010 on the main 13.8 kV feeders (see Appendix B). The load-demand factor for
underground loads was justified to meet underground’s operation requirement as per Colonsay
recommendations.

Also, if a load is listed as standby in the load list, it is de-energized (or not connected) under normal

operating conditions.”

Voltage Limits
The following table overviews the basic voltage regulation design requirements listed in Electrical
Design Criteria 0000-DC-008, Revision 4.

Table 5-4: Summary of Design Targets for Voltage Regulations

Description Requirement

1. MYV Distribution

Maximum Allowable Under 3%
Voltage

2. LV Distribution

Maximum Allowable Under 5%
Voltage

The acceptable voltage level limits for the 4 kV and 575 V motors are presented in the following
table:

Table 5-5: Typical Voltage Limits for 4 kV and 575 V Motors

Conditions Motor Load/ Bus Motor Voltage | Corresponding Bus
Motor Voltage Voltage Limits (P.U.) Voltage Limits (P.U.)
(kV) kv)

Maximum 4 4,16 1.10 1.058

Voltage Running | 0.575 0.6 1.10 1.054

Minimum 4 4.16 0.95 0.913

Voltage Running | 0.575 0.6 0.95 0.91

H328668-0000-70-124-0004, Rev. 0, Page 10
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Emergency Generator Supply

The Mosaic Colonsay facility also has an emergency generator for its essential services loads. The
generator will not be synchronized with the utility at any time, for this reason, the generator
contribution was excluded from the short circuit study.

Studies Result _
After the ETAP model was completed and the connectivity verified, several cases were rurfor each
study, and the results are described in the following sections.

Short Circuit Study Results
The following sections describe the short circuit cases and the resulting fault levels at the major buses
studied for the facility.

In all short circuit cases, the 230 kV utility is modeled according to the maximum available fault
levels as indicated in section 5.3.2.1.

5.7.1.1 Short Circuit Cases

The worst case scenario presented in section 5.3.10 has been considered.

Short circuit current contributions for all motors on 13.8, and 4.16 kV systems, and all motors greater
than 50HP on 0.6 kV systems were taken into consideration in this study.

To ensure the worst case fault values were obtained for the worst case scenario, pre-fault bus
voltages obtained from the results of a power flow were ignored (i.e. higher driven point voltages).

5.7.1.2 Short Circuit Results

The results for the worst case scenario described in section 5.3.10 are tabulated and summarized in
the following tables. The results are separated based on the voltage level i.e. the 230 kV, the 13.8 kV
and, the 4.16 kV, and the 600 V service areas.

Table 5-6: Short Circuit Results — 230 kV Substation

Switchgear/Bus | Voltage Rating (kV) | Int. (kA)
230 kV 230 8.2

FORM: TEM-DE-15-01 Rev. 2
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The following table shows the 3-phase short circuit levels on the 13.8 kV major buses.

Table 5-7: Short Circuit Results — 13.8 kV Buses

Switchgear/Bus Rating | Calculated Switchgear/Bus Rating Int. | Calculated
Int. (kA) | Int. (kA) (kA) Int. (kA)
13.8KV-15B1 50 29.2 U/G SWGR at 50_ 11.2
— W75108 Bus 2 —

13.8 kV -15B2 50 29.2 U/G.SWGR at Unknown' [ 14.4
W7549 Bus 1

U/G SWGR at 50 22.3 U/G SWGR at Unknown' | 14.4

W3N3 Bus 1 \N7S49 Bus 2

U/G SWGR at 50 — 22.3 —

W3N3 Bus 2

U/G SWGR at 50 22.3

W3N3 Bus 3

U/G SWGR at 50 22.3

W3N3 Bus 4

U/G SWGR at 50 11.2

W7S5108 Bus 1

Note 1: Mosaic Colonsay to verify the short circuit rating (KA) on the highlighted switchgears.

The following table shows the 3-phase short circuit levels for the 4.16 kV buses

Table 5-8: Short Circuit Levels for the 4.16 kV Buses

Switchgear/Bus Rating Calculated | Switchgear/Bus | Rating Calculated Int.
Int. (kA) | Int. (kA) Int. (kA) (kA)

4.16 kV-5B1 50 41.1 MCC 43.11 50 34.8

4,16 kV-5B2 50 41.1

k€ 32.1 35! 37.0

LC32.2 35! 37.0

LC 33. 1 35! 33.9

LC 36.1 35! 34.8

LC 37.1 351 37.5

LC 41.1 40— 35.0 —

MCC 67-72148- 40 35.0

FUTURE

Note 1: Interruption kA rating on highlighted equipment obtained from power system study —
Existing Plant report H328668-0000-70-124-0002 Revision B, Colonsay to field verify the short
circuit ratings on highlighted equipment.

H328668-0000-70-124-0004, Rev. 0, Page 12
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The following table shows the 3-phase short circuit levels for the 600 V main buses.

Table 5-9: Short Circuit Results — 600 V

Switchgear/ | Rating | Int. | Switchgear/ | Rating | Int. | Switchgear/ | Rating | Int.
Bus Int. (kA) | Bus Int. (kA) | Bus Int. &A) |
kA) 1 (kA) (kA) —

LC 15.1 25 23.5 | LC 19.2 25 15.8 | MCC 22.21 | 27 21.7

LC 15.2 25 21.6 | LC19.3 25 24.6 | MCC 22.31 | 27 25.5

:LC 15.3 25 25.2 { LC19.4 25 23.3 | MCC 23.11 | 27 24.9

]_C 15.4 27 25.5 | MCC 19.43 | 25 23.3 | MCC 23.31 | 27 21.5

- LC17.1 25 16.3 | LC 20.1 125 18.6 | MCC 24.11 | 27 22.9 -

LC17.2 25 17.7 | MCC 20.13 | 25 18.6 | MCC 24.21 | 27 21.2
LC17.3 25 21.7 | LC 20.2 25 20.0 | MCC 25.11 | 27 22.0
LC17.4 25 21.9 | LC 20.4 25 21.0 | MCC 25.21 | 27 21.4
MCC 18.12 | 25 17.5 | LC 20.3 25 24.5 | MCC 25.31 | 27 22.9

LC 18.2 25 26.7 | MCC 21.21 | 25 23.6 | MCC31.11 | 25 19.7

LC 18.4 25 24.4 | 1LC 35.2 25 24.1 | LC31.2 25 21.1
1L.C18.31! 25 26.5 | MEE21.22 | 25 23.6 | MCC 42.11 | 27 21.1

LC 19.1 25 19.6 | LC 21.3 25 22.1 | LC 34.1 25 18.5
MCC 19.12 | 25 19.6 | MCC 22.11 | 27 24.5 | LC 35.1 25 20.5

Note: Short circuit interruption kA on the existing 600V circuit breakers, LCs and MCCs are 25 kA
based on information presented in power system study — Existing Plant Report H328668-0000-70-
124-0002, Revision B, Colonsay to field verify the short circuit ratings on highlighted equipment.

H328668-0000-70-124-0004, Rev. 0, Page 13
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5.7.2 lLoad Flow Study Results

Load Flow Cases
The circuit cases presented in sections 5.3.9 and 0 have been considered.

Load Flow Results o
The results for each of the cases described in sections 5.3.9 and 0 have been tabulated and are
provided in the following tables.

Table 5-10: Load Flow Results on 13.8 kV Systems — LF Normal Operation Case
(without VAR compensation)

Switchgear/Bus Current (A) | Power Factor (%) | Voltage (%)
13.8KV-15B1 1068.4 94.5 99,50
13.8KV-15B2 1042.0 93.0 99.28
U/G SWGR at W3N3 Bus 1&2 | 166.5 85.7 98.34
UIG SWGR at W3N3: 4 | 164.1 92.8 98.34
U/G SWGR at! &2 | 164.1 93 96.61
U/G-SWGR-at W754 1&2 | 65.2 93.5 97.96

Note: Under Load Tap Changer (ULTC) on T1 and T2 regulates the voltage level on 13.8 kV switchgear. KVAR support shall
be added to improve power quality on highlighted equipment.

Table 5-11: Load Flow Results on 4.16 kV Systems — LF Normal Operation Case
(without VAR compensation)

Switchgear/Bus | Current | Power | Voltage | Switchgear/Bus | Current | Power | Voltage

(A) Factor (%) (A) Factor (%)

(%) (%)

4,16 kV-5B1 1293.2 | 94.8 97.47 Miner 501 98.1 91.6 89.28
4.16 kV-5B2 827.3 91.8 97.72 Miner 503 162.8 91.6 89.65
MCC 32.1 144.4 96.2 97.36 Miner 504 162.9 91.6 89.60
MCC 32.2 2441 94.5 97.33 Miner 506 175.6 91.6 83.09
MCC 33.1 524.7 93.9 97.07 Miner 510 162.7 91.6 89.70
MCC 36.1 445.0 92.0 97.70 Miner 511 175.4 91.6 83.20
MCC 37.1 89.1 92.0— | 97.71 —
MCC 41.1 161.6 92.0 97.65
LC 67-72148- 355.9 92.0 97.65
FUTURE
MCC 43.11 105.2 92.2 97.70

Note: Highlighted buses need local KVAR compensation to improve the voltage profile and power
factor. On Miners 501, 503, 504 and 506, 510 and 511, in addition to KVAR support, transformer
tap changer need to be set at maximum of 5% on the secondary size to improve voltage profile.

H328668-0000-70-124-0004, Rev. 0, Page 14
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(without VAR compensation)

Switchgear/Bus | Current | Power Voltage | Switchgear/Bus | Current | Power Voltage
(A) Factor (%) A) Factor (%)
(o/o) (0/0)
LC 15.1 305.1 98.5 99.02 LC 20.3 424.4 97.0 98.41
MCC 15.21 103.9 99.2  ]99.36 MCC 21.12 413.9 98.4 97.82
LC 15.3 261.3 95.6 98.95 MCC 21.21 822.8 98.6 96.92
LC 15.4 1158.4 | 91.1 96.41 MCC 21.22 247.7 97.7 96.92
LC17.1 522.1 96.4 97.37 LC 21.3 437.5 90.0 97.78
LC17.2 188.3 99.7 99.16 MCC 22.11 809.2 89.4 97.01
LC17.3 404.9 99.1 98.89 —-MCC 22.21 694.5 90.1 97.38
LC17.4 465.9 99.3 98.78 MCC 22.31 1083.0 | 88.8 96.17
MCC 18.12 275.1 99.9 99.10 MCC 23.11 884.2 88.9 96.76
LC 18.2 522.9 94.4 98.19 MCC 23.31 567.5 89.2 97.69
LC 18.4 409.7 99.1 98.87 MCC 24.11 868.4 88.6 96.79
LC18.31 1082.7 | 94.3 96.85 MCC 24.21 861.5 90.9 96.99
LC 19.1 791.9 97.3 97.27 MCC 25.11 694.0 91.0 97.45
MCC 19.12 285.2 95.2 97.27 MCC 25.21 738.2 89.8 97.25
LC 19.2 367.2 96.9 98.36 MCC 25.31 994.1 87.6 96.34
MCC 31.11 341.8 99.0 96.86
LC19.3 695.6 99.1 98.43 MCC 31.21 378.5 96.5 96.40
LC 19.4 1200.1 94.4 96.21 MCC 42.11 492.6 90.1 96.38
MCC 19.43 835.7 90.6 96.21 LC 34.1 172.0 93.4 96.73
LC 20.1 563.2 93 97.12 LC 35.1 232.4 99.7 97.15
MCC 20.13 324.0 90 97.12 LC 35.2 287.2 96.4 96.80
LC 20.2 217.2 99.3 98.94
LC 20.4 364.4 99.8 98.83
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Table 5-13: Load Flow Results — Worst Scenario Case (without VAR compensation)

Switchgear/Bus Current (A) | Power Factor (%) | Voltage (%)
13.8KV-15B1&2 2109.1 93.4 99.9

U/G SWGR at W3N3-Bus 1,2, 3 and 4 | 152.1 92.2 98.9

/G SWGR at W75108 Bus 182 163.0 93 97.18

U/G SWGR at W7549 Bus 1&2 64.9 93.6 98.52 —

Note 1: Under Load T;p Changer (ULTC) on T1 and T2 regulates the voltage level on 13.8 kV
switchgears. Highlighted buses need local KVAR compensation to improve the power factor.

Table 5-14: Load Flow Results on 4.16 kV Systems — Worst Scenarlo Case

(without VAR compensation)

Switchgear/Bus | Current | Power | Voltage | Switchgear/Bus | Current | Power | Voltage

(A Factor (%) (A) Factor (%)
(%) (%)

4,16 kV-5B1&2 | 2150.8 93.7 96.07 Mlner 501 97.4 91.6 89.9

MCC 32.1 146.6 96.1 96.033 Mlner 503 161.6 91.6 90.3

MCC 32.2 247.6 94.4 96.0 161.7 91.6 90.2

MCC 33.1 532.3 93.9 95.74 Mlner 596’ 174.1 91.6 83.8

MCC 36.1 45.3 92.0 96.05 | Miner510 161.5 | 91.6 90.3

MCC 37.1 90.6 92.0 96.06 | Miner 511| 173.9 91.6 83.9

MCC 41.1 164.4 92.0 96.01

LC 67-72148- 362.0 92.0 96.01

FUTURE

MCC 43.11 107.0 92.2 96.06

Note: Highlighted buses need local KVAR compensation to improve the voltage profile and power
factor. On Miners 501, 503, 504 and 506, 510 and 511, in addition to KVAR suppott, transformer
tap changer need to be set at maximum of 5% on the secondary size to improve voltage profile.
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Table 5-15: Load Flow Results on 0.6 kV Systems — Worst Scenario Case
(without VAR compensation)

Switchgear/Bus | Current | Power Voltage | Switchgear/Bus | Current | Power Voltage
A) Factor (%) (A) Factor (%)
(%) (%)
LC 15.1 308.8 98.5 —{ 994 LC 20.3 422.1 97.0 99.0
MCC 15.21 103.5 99.2 199.8 MCC 21.12 411.7 98.4 98.4
LC 15.3 260.3 95.6 99.4 MCC 21.21 818.1 98.6 97.6
LC15.4 1153.2 91.1 96.8 MCC 21.22 246.1 97.8 97.6
LC 171 519.7 96.4 97.8 LC 21.3 434.8 90.0 98.4
LC17.2 187.7 99.7 99.6 MCC 22.11 804.4 89.4 97.6
T LC17.3 403.2 99.1 99.3 MCC 22.21 690.3 90.1 98.05
LC17.4 404 .4 99.3 99.2 MCC 22.31 1076.7 | 88.8 96.8
MCC 18.12 274.1 99.9 99.5 MCC 23.11 879.2 88.8 97.4
LC 18.2 520.7 94.4 98.6 MCC 23.31 564.4 89.2 98.3
LC 18.4 407.8 99.1 99.3 MCC 24.11 863.6 88.6 97.4
LC18.31 1077.6 94.3 97.3 MCC 24.21 856.1 90.9 97.6
LC 19.1 788.6 97.3 97.7 MCC 25.11 698.5 91.0 98.1
MCC 19.12 284.1 95.2 97.7 MCC 25.21 733.8 89.8 97.9
LC 19.2 365.4 96.9 98.8 MCC 25.31 988.7 87.6 97.0
MCC 31.11 354.4 99.0 95.5
LC 19.3 692.7 99.1 98.8 LC 31.2 528.8 98.2 95.0
LC19.4 1195.2 94.4 96.6 MCC 42.11 500.2 90.1 94.7
MCC 19.43 832.1 90.6 96.6 LC 34.1 174.3 93.4 95.3
LC 20.1 559.5 93 97.7 LC 35.1 234.7 99.7 95.8
MCC 20.13 322.0 90.0 97.8 LC 35.2 290.5 96.4 95.4
LC 20.2 216.0 99.4 99.6
LC 20.4 362.0 99.8 99.4

)
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Table 5-16: Load Flow Results on 13.8 kV systems — LF Normal Operation Case
(with VAR compensation)

Switchgear/Bus Current (A) | Power Factor (%) | Voltage (%)
13.8KV-15B1 1011.2 99.7 99.62
13.8KV-15B2 973.5 99.4 99.40
U/G SWGR at W3N3 Bus 1&2 166.3 97.3 98.47 —
U/G SWGR at W3N3 Bus3&4 143.0 97.0 98.47 -
U/G SWGR at W75108 Bus 1&2 | 163.8 93.0 96.74
U/G SWGR at W7549 Bus 1&2 | 65.2 93.5 98.09
Note 1: Under Load Tap Changer (ULTC) on T1 and T2 regulates the voltage level on 13.8 kV
switchgear.

Table 5-17: Load Flow Results on 4.16 kV systems — LF Normal Operation Case
(with VAR compensation)

Switchgear/Bus | Current | Power | Voltage | Switchgear/Bus | Current | Power Voltage

(A) Factor (%) (A) Factor (%)
(%) (%)

4.16 kV-5B1 1291.4 94.8 97.538 50 97.9 91.6 89.43

4.16 kV-5B2 826.2 91.8 97.84 162.5 91.6 89.80

MCC 32.1 144.2 96. 97.49 162.6 91.6 89.75

MCC 32.2 243.8 94.5 97.46 Miht ' 175.3 91.6 83.25

MCC 33.1 523.9 93.9 97.20 Mine’ri 0 162.4 91.6 89.85

MCC 36.1 44.5 92,0 97.83 Miner 5171 175.1 91.6 83.37

MCC 37.1 88.9 92.0 97.83

MCC 41.1 161.4 92.0 97.78

LC 67-72148- 355.4 92.0 97.78

FUTURE

MCC 43.11 105.1 92.2 97.83

Note: Highlighted buses need local KVAR compensation to improve the voltage profile and power
factor. On Miners 501, 503, 504 and 506, 510 and 511, in addition to KVAR support, transformer
tap changer need to be set at maximum of 5% on the secondary size to improve voltage profile.
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Table 5-18: Load Flow Results on 0.6 kV Systems — LF Normal Operation Case
(with VAR compensation)

Switchgear/Bus | Current | Power Voltage | Switchgear/Bus | Current | Power Voltage
(A) Factor (%) (A) Factor (%)
(%) (%)
LC 15.1 304.7 98.5 9915 LC 20.3 424.0 97.0 98.54
MCC 15.21 103.8 99.2 9948 MCC 21.12 413.4 98.4 97.95
LC 15.3 261.0 95.6 99.08 MCC 21.21 821.9 98.6 97.05
LC 15.4 1156.9 91.1 96.54 MCC 21.22 247.4 97.7 97.05
LC 17.1 521.4 96.4 97.50 LC 21.3 436.9 90.0 97.91
o LC17.2 188.1 99.7 99.29 MCC 22.11 808.3 89.4 97.14
LC17.3 404.8 99.1 99.02 MCC 22.21 693.7 90.1 97.51
LC17.4 465.5 99.3 98.91 MCC 22.31 1081.8 | 88.8 96.302
MCC 18.12 274.8 99.9 99.24 MCC 23.11 883.3 88.8 96.89
LC 18.2 522.3 94.4 98.31 MCC 23.31 566.9 89.2 97.82
LC 18.4 409.1 99.1 99.00 MCC 24.11 867.5 88.6 96.92
LC18.31 1081.2 94.3 96.99 MCC 24.21 860.5 90.9 97.11
LC 19.1 791.0 97.3 97.40 MCC 25.11 693.1 91 97.57
MCC 19.12 284.9 95.2 97 MCC 25.21 737.3 89.8 97.37
LC 19.2 366.7 96.9 98.49 MCC 25.31 993.0 87.6 96.47
MCC 31.11 341.5 99.0 96.99
LC 19.3 694.7 99.1 98.56 LC31.2 522.3 98.2 96.53
LC 19.4 1198.7 94.4 96.34 MCC 42.11 492.1 90.1 96.51
MCC 19.43 834.6 90.6 96.34 LC 34.1 171.8 93.4 96.86
LC 20.1 562.4 93.0 97.25 LC 35.1 232.2 99.7 97.28
MCC 20.13 323.6 90.0 97.25 LC 35.2 286.8 96.4 96.93
LC 20.2 216.9 99.4 99.07
LC 20.4 364.0 | 99.8 98.96

Note: Highlighted buses need local KVAR compensation to improve the power factor.
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Table 5-19: Load Flow Results — Worst Scenario Case (with VAR compensation)

Switchgear/Bus Current (A) | Power Factor (%) | Voltage (%)
13.8KV-15B1&2 1974.2 99.5 100.2

U/G SWGR at W3N3 Bus 1,2, 3 and 4 | 151.6 92.2 99.1

U/G SWGR at W75108 Bus 1.&2 162.4 93.0 97.45

U/G SWGR at W7549 Bus 1&2 64.7 93.6 98.7 —

Note 1: Under Load Tap Changer (ULTC) on T1 and T2 regulates the voltage level on 13.8 kV
switchgear. Highlighted buses need local KVAR compensation to improve the power factor.

— Table 5-20: Load Flow Results on 4.16 kV systems — Worst Scenario Case
(with VAR compensation)

Switchgear/Bus | Current | Power | Voltage | Switchgear/Bus | Current | Power | Voltage

(A) Factor (%) (A) Factor (%)
(%) (%)

4.16 kV-5B1&2 | 2144.5 | 93.7 96.36 97.0 91.6 90.255

MCC 32.1 146.1 96.1 96.3 161.0 91.6 90.6

MCC 32.2 246.9 94.4 96.2 161.0 91.6 90.5

MCC 33.1 530.7 93.9 96.0 173.4 91.6 84.1

MCC 36.1 45.2 92.0 96.3 161.0 91.6 90.6

MCC 37.1 90.3 92.0 96.3 Miner 511 173.2 | 91.6 84.2

MCC 41.1 163.9 92.0 96.2

LC 67-72148- 360.9 92.0 96.2

FUTURE

MCC 43.11 106.7 92.2 96.3

Note: Highlighted buses need local KVAR compensation to improve the voltage profile and power
factor. On Miners 501, 503, 504 and 506, 510 and 511, in addition to KVAR supponr, transformer
tap changer need to be set at maximum of 5% on the secondary size to improve voltage profile.
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Table 5-21: Load Flow Resulis on 0.6 kV Systems ~ Worst Scenario Case (with VAR compensation)

Switchgear/Bus | Current Power | Voltage | Switchgear/Bus | Current | Power | Voltage
(A) Factor | (%) (A) Factor | (%)
(%) (%)
LC 15.1 303.1 98.5 99.73 LC 20.3 421.1 97.0 99.3
LC 15.21 103.3 99.2 100.0 | MCC 21.12 410.9 98.4 98.04
LC 15.3 259.6 95.7 99.6 MCC 21.21 821.3 98.6 98.7
LC 15.4 1150.0 91.1 97.1 MCC 21.22 245.4 97.8 97.8
LC 17.1 518.3 96.4 98.1 LC 21.3 433.7 90.0 98.7
LC17.2 187.3 99.7 99.8 MCC 22.11 802.5 89.4 97.9
| 1C17.3 402.3 99.1 99.6 MCC22.21__ | 688.6 90.1 98.3
LC17.4 476463.6 | 99.3 99.4 MCC 22.31 1074.2 88.7 97.1
MCC 18.12 273.5 99 99.8 MCC 23.11 877.2 88.8 97.7
LC 18.2 519.4 94.4 98.9 MCC 23.31 563.2 89.2 98.6
LC 18.4 406.7 99.2 99.6 MCC 24.11 861.7 88.6 97.7
LC18.31 1074.6 94.3 97.6 MCC 24.21 854.0 .90.9 97.9
LC 19.1 786.7 97.4 98 MCC 25.11 687.7 91.0 98.3
MCC 19.12 283.4 95.2 98 MCC 25.21 732.0 89.8 89.1
LC 19.2 364.4 96.9 99.0 MCC 25.31 986.5 87.6 97.2
MCC 31.11 344.6 99.0 95.8
LC 19.3 690.9 99.1 99.1 LC 31.2 527.5 98.2 95.3
LC 19.4 1192.3 94.4 96.9 MCC 42.11 498.9 90.1 95.0
MCC 19.43 829.9 90.6 96.9 LC 341 173.8 93.4 95.6
LC 20.1 558.0 93.0 98.0 LC 35.1 234.2 99.7 96.1
MCC 20.13 321.1 90.0 98.0 LC 35.2 290.1 96.4 95.7
LC 20.2 215.5 99.4 99.8
LC 20.4 361.0 99.9 99.7

Note: Highlighted buses need local KVAR compensation to improve the power factor.

As shown in Tables 18, 19, 20, and 21, the combination of ULTC on T1 and T2 transformers and
KVAR capacitor banks on 13.8 switchgears are able to regulate voltage and power factor within
acceptable limits. In addition of power quality improvement, using KVAR support reduces overall
Colonsay MVA load demand under normal and worst case situations.
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Conclusion, Recommendations and Future Work

The results of the power system studies indicate that all the electrical power distribution equipment
as specified for the Mosaic Colonsay facility has been rated to accommodate all foreseen normal and
worst case scenario.

Minor modifications to the ETAP model may be required periodically as the Mosaic Colonsay loads
are modified. However, these changes are expected to have only a minimal effect on the results of
the power system studies.

Further comments on the power system studies and results are summarized and discussed herein.

6.1  Short Circuit Study
Based on the results obtained from the short circuit study, it is noted that for worst case conditions
when T1 & T2, and T10 & T20 are in parallel operation, the maximum 3-phase fault levels on the
following buses exceed or are very close to the interrupted short circuit rating of the equipment. To
ensure safe operation, Mosaic shall implement a scheme to avoid parallel operation of T1 with T2
and T10 with T20 transformers.

Switchgear/Bus Voltage | Interrupted | Calculated
Class rating (kA) | Int. (kA)
(kV)

LC 32.1 4.16 35 37

LC 32.2 4.16 35 37

LC 37.1 4.16 35 37.5

LC 33.1 4.16 35 33.9

LC 36.1 4,16 35 34.8

LC 19.3 0.6 25 24.6

LC 15.3 0.6 25 25.2

LC 18.2 0.6 25 26.7

LC 18.31 0.6 25 26.5

_ LC 35.2 0.6 25 241 _ _
MCC 21.22 0.6 25 23.6

Note that the 13.8 and 4.16 kV systems in the Mosaic Colonsay facility are resistance grounded to
limit ground fault currents to 105 Amp on 13.8 kV systems and to 25 Amp on 4.16 kV systems. The
existing 600 V systems are isolated from ground on surface. The underground 600 V are 15 Amp
resistance grounded. New surface 600V systems are 5 Amp resistance grounded.
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Load Flow Study
The purpose of the load flow study was to determine equipment ratings and to ensure that power
quality is within acceptable limits identified by project Design Criteria.

The results of the load flow study indicate that the main 13.8, 4.16 and 0.6 kV transformers are
sufficiently sized to accommodate all Mosaic Colonsay loads under all foreseen operating conditions.
Harmonic distortion caused by variable frequency drives and soft starters were neglected in this

study.

The combination of ULTC transformer tap changers and VAR support on 13.8 kV switchgear will
ensure that voltage throughout the surface distribution network will be maintained within acceptable
limit for normal operation and worst case scenario. It is noticeable that the voltage profile on
underground buses is lower than the required level to support mining machines (500HP) motor
starting. To support the motor starting and improve the voltage profile and power factor in
underground, local KVAR compensation should be considered in addition to the voltage increase
caused by setting secondary side of the transformers tap changers to the maximum (+5%) on the

miners substation.

As described in Section 5.5, the VAR support system was simplified by designing two (2), 6.6 MVAR
capacitor banks. One (1) 6.6 MVAR capacitor bank installed at each main 13.8 kV switchgear bus.
However, it is recognized that the optimum location for VAR compensation is close to the major
load centers. The major load: centers are on 4.16 kV switchgears and underground mining machine

substations.

Recommendations
Hatch recommends interlocking T1 with T2 transformers and T10 with T20 transformers to avoid

transformers parallel operation.
Future Work
¢ Relay setting and coordination study;

e Issue arc flash labels.

FORM: TEM-DE-15-01 Rev. 2
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Appendix A:
ETAP Single Line Diagrams
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STAGE 1 EXPANSION

MOSAIC POTASH - COLONSAY EXPANSION PROJECT
POWER SYSTEM SHORT CIRCUIT AND LOAD FLOW STUDIES

Appendix B:

Reference Drawings and Lists
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11742010 MCC List
MCC 15-12 #1 HEAD FRAME
Desorip ExstngBP | CAP | NewHP | KVA_[Controller| Construction Type. | ... Statys | . __
Pan Feeder (Shaft #1) 15 15
Pan Feeder (Shaft#i1) 5| 15 )
Mine Exhaus! Fan 200 _ — _ L
Dusl Collector Fan (Shaft #1) 24
OMH Door .
O Door 3
_ . Small Hp 54 _ ,, _ B ~ . . . _
__YotalHp 254
Total new HP (demolished [oads have been Laken into account) 254
Total 203.2
Tota Gurrent KA. 90182 - I O —
Mcc 1513 RAW ORE
. Description ExisingHP | CAP | NewHP | KVA | Controller| Constuction Typs Status
Sump Pump Raw Ore 0 _ o . e, N
Belt Conveyor Diive 5 30 . ~ e -
Tripper Beil Drive (RawOre) [ 40 E
Tripper Positioning Drive (Raw Ore) 10
Tripper Rall Clamps (Raw Ore) 3
Chain Drag. Conv, Drive 4A (Raw Ore) 100 .
Chain Dreg Conveyor 3D (RewOre} 100 ] e e
Fume Exhaust Fan Ani-Cake Room | | | AT -
UnitHeater ] . I N .
Unit Heater .
North OH Door (Raw Ore Ext.)
South OH Door (Rew Orelnner) |
. - Small Hp 78
Total Hp 278
account) 328 - - - oo - o
- Olal 2624 [ N, JON [ PR
_Total Current KA 0235 —
Total Metered Load On LC 15.1 519.6KW
Exisling HP CAP New HP | KVA | Controller
Boiler Feed Pump 40
Bofller Feed Pump 40
Alr G 10 _ . . -
A G (Suiiair) 100 i B .
.. Inslnument Air Compres — 80 —
Boiler Blower No.3
,,,,, ......[PowerHouse UnitHeater I
Power House Unit Heater. [T S e e e e
Power House Unit Heater
Small Hp 140
Total Hp 340
Total new connected HP {demolished loads have been taken Into account) 340
Total demanded HP 272
Total CurrentKA 0244
MCC15-23 LOADOU - . N 3} )
Description Existing HP
Tyr. Screen 30
RS . s _..SmellHp_ SRR . y I
Total Hp_ .30 L

ioads have been taken into account)
Total P
Total Current KA
Total Metered Load On LC 15.2 280KW - B B .
Existioa HP | _ CAP__ | New HP | _KVA_| Conroler| Consiruction Type | .. Stws | .. T o
Tails Cyclone Feed Pump 150 15
Talls Cycione Feed Pump 150 15
Flotation Tank Agitator
Slimes Rougher FloL Cell
Tails Filter Cake Proba Tank Agitator o T
€S, Thickener UJF Sample Tank Agitator N - i}
Primary Scrubber Cell #1 60 10
Primary Scrubber Cell #2 50 10
Primary Serubber Cell #3 3¢ 10 _
L Primary Sciubber Cell ¥4 10 , -
Flotation Rough Cell Agiator #1 (South) - PR R
" Flolation Rough Cell Agtator #2 {Cenler) ,
Fiol Rough Cell Agllator #3 (North)
Flotalion Rough Cell Skimmer A1 (West) L A I RN N N o
Flotation Rough Celi Skimimer B1 (East) 1
Crushing Wet Scrubber Fan 200 N .
e StAfDryExh. Fan S O T DI AP . S
Portable Alr C. Crushing o
Small Hp 272
Total Hp 772 70 T
Total new HP (demolished loads have been taken Into account} 72 —
Total demanded HP 617.6
Total Current KA 0554
Molor # Desciiption Existing HP CAP New HP | KVA | Controller| Construction Type Status
Reg_Fit. Fd.Pump. 150
1472 Alr Sop Auto Lube 875, [OOSR , Not In Service S -
121 75 10
1213 . Conveyor . 75 0 | T T ,
141 Cent Effiuent Flot Celt
1357 Prod. Cent. Feed Agitator 40 25
1 4150 _Crushing Wet Scrubber Fan 200
1371 Rod Mill Loader
Small Hp 380 - ) . ) oo ’
Total Hp 540 45 B
account) 540.75
Tolal demanded HP 432.6
Total Current KA 0388
Total Metered Load On LC 15.3 803.7KW
MCC 17-11 CRUSHING o - - R o -
Equip# | Molor # " Descriplion ExistingHP | CAP | New HP | KVA | Controlier| Construction Type Status
20180 161 Crushing Scrubber Skary Pump 30 Nof In Service
21007 135 . SumpPump i l 10
21028 136 Sump Pump Swge BinHouss | o S . )
0 T nveyor . S DR RN B
11 Screw Conveyor




117412010 MCC List 20f 17
23003 118 Screw Convayor 75 10
23004 119 Screw Conveyor 100 15
23006 [ 1125 Screw Conveyor 30
23008 137 Screw Convayor 10 Not In Service
23138 [ 1354 Screw Conveyor 75
24006 | 1107 42" Belt Conveyor Drive 125 ] . N
24007 | 1126 36” Belt Conveyor 50 Not In Servico
26004 Variable Frequency Drive Pan Feeder 15 Not in Service
33001 i Screen sher Room) 250
33002 | 1109 Screen {Crusher Room] 25
33003 Screen (Crusher Room) A IO
33004 $Screen (Crusher Room)
33005 CREEN |
33006 Screen (Crusher Room
33007 Screen (Crusher Room)
33008 - Screen =
54085 #8 Belt Weightomater Holst Not In Servico
50001 _ R Magnet Trolley L _ _ . e
54081 5T Mill Crushing Area Liftwell Crane
Smali Hp ™ . = T
Total Hp 000 75
Total new connected HP (demolished loads have been taken into account) 1085
Total P 868 -
Total Current KA 0779
MCC 17-12 CRUSHING
| Equip# | Motor# Description Exising HP | CAP | New HP | KVA | Contioller| Consluction Type Status
20327 #1,2,3 Impactor Lube Pump, North 15
20328 | #1,2.3 impactor Lube Pump, South 15 — T B
32001 123 Impactor 250 has startco soft start 600V, 250HP
32001 138 Impactor O Pump Not In Servico
32002 124 Impactor 250 has startco soft slart 600V, 250HP
32002 138 Iimpaclor Oil Pump Not In Service
50001 1128 15A TM BRKR Magnet . - ~ _
B Small fip I - -
Total Hp 503
Total new HP (demolished loads have been taken Into account) 503
Total demanded HP 4024
Totel Curreni KA ” 0361 T
Tolal Metered Load On LC 17.1 331.4KW
MCC 17-21 MILL MAIN
Descripbon ExistingHP | CAP | NewHP | KVA | Controller| Construction Type Status.
EFF. FD. Pump. 60
Flotation Rougher Cells Agitator #1 15
Flotation Rougher Cells Agitator #2 25
Flotation rougher Cells Agitator #3 25
Skimmer Cell A 1
Skimmer Cell B 1
I Aglalor Cel 81 _______ 15 . 1 - R I
Agitator cell #2 25 - _ —_—
Agilator Cell #3 25
T Skimmer Cell A 1 — " ,W
Skimmer Cell B 1
Agitalor Cell #1 15
Flolation Rougher Cells Agitalor #2 25
Agalor Cell #3 25
Skimmer Coll A ]
Skimmer Cel B 1
Agitalor Cell #1 15
Agitalor Cell #2 25
Skimmer Cell A 1
Skimmer Cell B 1
"Agitator Cell 1 15
Aghtator Cell 42 25
Skimmer Cell B 1
Skimmer Cell A 1 N
Agitator Cell #1 25
Recleaner Cell Agitator #2 25
Skimmer Coll A 25
Skimmer Cell B 25
Aghalor Cell #1 _V 25
Agitator Cell #2 25
Skimmer Cel A 1 N
Skimmer Cell B 1
Agitalor Cell #1 25
Agilalor Cell #2 25
Skmes Disposal Pump 100
__ SkimmerCel A 1 Not in Service Yef, Bul has a VFD, Sismens 100Hp, 600V, 25KA RMS Symmelrical, SorHOSE72-06-06261
Skimmer Cell B 1
#1 Cooling Fan (4180V Motor Cooling System} 30 NIS
#2 Cooling Fan
Roof Vent Fan ) INIS
~__UnitHealer #1 N N - NIS_ — .
Unit Healer #2 NIS
Unil Healer #4 NIS
Unit Healer #3 NIS
Sleam Healing Unit #4 North CST
Steam Heating Unit #5 South CST
Small Hp 587
Total Rp 587
Total new d HP {demolished loads have been taken Into account] 687
T TotaidemandedHP ___ . 5406
Total Current KA 0483
FACC 1722 - MILL MAIN
Equip# | Molor# __._ Descri _ ExstingHP | CAP | New HP | KVA | Controller| Construction Type Status o
20022 1370 Rod Mill Discharge Pump 200 20
Small Hp 200
Total Hp 200 __ 3 ~ _ N
Total new connected HP {demolished loads have been taken Into account) 200
Total demanded HP 200
Total Current KA 0.179
. Total Metered Load On LC 17.2 607OKW | . . .
L MCCATI-MILLMAN
Equip # Motor # Description Existing HP CAP New HP KVA | Conlroller{ Constuction Type Status
20021 | 1335 CleanerFlot Feed Pump Lube Ol 0333 Demolish ~ =
20021 1366 Cleaner Flolation Feed Pump 125 15
20178 | 1491 __ ScubberDisshPump_ ______ % | Demotish N -
20370 Primary Feed Pump Knlifs Gate Acutalor Pump 15
23021 1466 Dryer Discharge Screw Conveyor 60 10
20005 1518 Tails Booster Pump ) _ Not Jn Servico o o
4304 2236 Vent Fan 8
430 2235 Vent Fan 8 Not in Service
1714 Wall Fan
4 Wall Fan Portable
4 Wall Fan Not In Service
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14031 Vacuum Cleaner Blower
14031 Vacuum Cleaner Rotary Valve
54023 2272 5 Ton Elec. Holsl 20
700 1474 Dryer Alr Sep. 60 Not in Service
580 2227 Unil Heaters
580 2227 ~Unit Healers —
580 2227 Unit Healers
68024 2230 Unit Healers
58025 2230 Unit Healers
58026 2232 Unit Heaters
|~ 56028 2241 T UnitHeaters
58020 Unit Heaters
66010 Pedestal Grinder
39006 58-M5134 Product Centrifuge No. § Motor 300 SS
_SmallHp £0.833
Total Hp 514.833 25
Total new connected HP {demolished loads have been taken Into account) 4825
Totat demanded HP 388
Total Current KA 0.348 .
MGG 1732 - MILL MAIN - ) ) T ) ~ ) )
| Equip# Motor # Descripltion Existing HP CAP New HP | KVA | Controller| Construction Type Status
20059 1503 Brine Distribution Pump 250 Not In Service
20232 AIC Comp. Oil Fill Pump
3201 1678 Cage Paktor (North) 75 -Has a Stemens VFD, 800V, 100A, 100Hp, Ser#.6SE86-5-1765-1
3201 1684 Cage Paktor (North} 75 -Has a Siemens VFD, 600V, 100A, 100Hp, Ser#6SE72-7-6DAB-1
3900 1452 Product Centrifuge 20 45
36003 1482 Product Centrifuge Lube Ol Pump 0.
sq081 | 2 Ton Chaln Holst -
Small Hp 150.5
Total Hp 350.5
Total new HP (demolished ioads have been taken Into account} | | 8005 — SR
Total demanded HP 480.4
Tolal Current KA 0431 e ]
Total Metered Load On LG 17.3 415 7KW
MCC 17-41 UPPERMCC =~~~ o . |
Equip # Motor # Descrij Existing HP CAP New HP | KVA | Controller| Construction Type Slatus
23023 1615 Scréw Conveyor {Rev) 5
23024 1621 40
23035 726 75__ k] —
23038 727 75 [
23044 67 5
23045 65 4 5
23053 36 5
23058 78 . S Nol In Servico __7
23087 608
23088 i
23007 6
23101 | 1044 R oo | _Demoksh | - L e
" 24021 3 = B o
| 24021 38 eit Brush
24036 39 elt Conv. .
24038 41 eit Conv.
24042 63 Bell Conveyor [
24040 73 #42 & 43 Screen fo #50 Bell Conveyor
24050 674 #44 Screen & #409 Belt 1o #26 Screw Belt Conv.
24056 689 AC Compaclor Feed Bucket Drag Conveyor. I8 —
2500 19 Bucket Elev. 60 10
___25003 24 Bucket Elevator 100 15
2500 25 Bucket Elevator 100 15
2500! 35 o] ctor Bucket Elevalor 60
33016 56 Hummer Screen C ir 8 1
43005 1600 Dust Collector Fan 60 1
43006 1601 Dusl Calleclor Fan 80 kI
43007 1602 Dust Coliector Fan 60 1
43050 2263 Axal Flow Fan 1 MCC Cooling_____ 50
43051 | 2264 ‘Axtal Flow Fan 2 MCC Cooling 50
[ 4308 0 Wall Fan
| 44006 5 ag. Coll. Sonle Horn #1
44006 56 9. Goll. Sonk Horn #2
D06 % oy I A A O I w
006 506 ag. Coll. Sonic Horn #4
14006 2g. Coll. Sonic Hom #5
| 44008 onic Horn #6
| 44006 1611 Bag. Coll. Sonic Horn #7
44006 Bag. Coll. Sonic Horn #8
4 D: r #1
Damgper #2 o
Damper #3
Damper #4
Damper #5
Damper #8
T Damperst ___ FBS [ R I R } } . L
Damper #8
Compagction | Liftwell Crane
Wall Fan
Small Hp 946
Total Hp 1148 145
Total new connected HP (demollshed loads have been taken inlo account) 1126
I Total demanded HP 4 900.8 -
Total Current KA 0808
MCC 17-42 UPPER MCC
Equp# |_Molor # Descr ExsingHP | CAP | New HP | KVA | Conuoller| C: ion Type Status
33008 27117 Hummer Screen 20 Demolish
. 3301 630 Screen Demolish
3301 34 Screen Demolish
330 4 Screen Demolish
330 4 Screen Demolish
330 4 Screen Demolish
330 55 Hummes Screen C i
583 AIC, For new Miill Mech Ofiices
58365 AJC, Mill Training Room
33016 1756 Hurnimer Screon C i 8
33009 2717 Hummer Screon 8
Small Hp 72 -
Total Hp 72
Total new connected HP {demolished loads have been taken Into account) 24 i R .
Total demanded HP 10.2
Tolal Gurrent KA N 0.017 S DO S A B
N N Total Metered Load On LG 474 TI05KW T ”7 A R T R N i
MCC 18-11 MILL MAIN i) ) o~ o
Equip # Motor # Description Exising HP CAP New HP [ KVA | Controlier| Construction Type Status.
37002 Secondary Scrubber Cells #1 (Wesl) 4
37002 Secendary Scrubber Cells #2 (West) - R
37002 6 Secondary Scrubber Cells #3 {West! 4
| 37002 Sec, Scrubber Gells #4 (West) 3
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218 Secondary Scrubber Cells #1 {East)

| 1218 Secondary Scrubber Cells #2 (East)

1220 ‘Secondary Cells #3 (East)

Secondary Scrubber Cell 4 (East

Flolation rough Cells Agitator #1 (South)

Flotation Rough Cells Agilator #3 (Norih)

Flolation Rougher Cells Agftator #2 (Center) |

3 Clean Cell Agitator #1

Not in Service

Clean Cell Agitalor #2

Not In Service

37: Clean Cell Skimmer A

37 Cleaner Cell Skimmer B

Nol In Service

370

3702
3702
| 3702

4 Shime Clean Flolation Agitator

Talls Rough Flotation Agitator #1

Tails Rough Fiotaion Agltalor #2

Tails Rough Flotalion Agitalor #3

Talls Rough FloL Skimmer A

Fiok Skimmer B

ails Clean Flot. Agitator #1

"ails Clean Flot Agitator #2

ails Clean Fiot Agitator #3

ails Clean Flot Skimmer A

| 54021 |

21

Teils Clean Fiotation Agilator B

Two Ton Bridge Cran {west)
Two Ton Bridge Cran (eas|)

2270 Ten Ton Bridge Crans (BIRDS)

Smali Hp

485

Total Hp

485

528

Total

Total new connected HP (demolished loads have been taken Into account)
HP

4208

Total Current KA

0378

Status

MCC 18:12 - MILL MAIN
Motor Descr

Exisling HP

CAP

KVA | Conlroller

1350 Flolation Rougher Gell Skimmer B1 (East)

1424 Talls Rough Flot. Skimmer #3

TP

1210 ~Primary Deslime Feed Pump

250

Construclicn Type

1222 Secondary Feed Pump

200

25

1317 Flotation Rougher Cefl Skimmer A1 (West)

1

Not In Service

1

Not In Service

1422 Tails Rough Fiotation Agltator #1

15

1423 Tails Rough Flotation Agitator #2

25

25

1425 Tails Rough. Skim A

1

Tafls Rough. Skim B

1

Small Hp

87

Total Hp

517

Total new connected HP {demolished loads have been taken Ink

account|

519

TYotal demanded HP

A15.2

Total Current KA

0373

Total Metered Load On LC 18.1

306.6KW

_ MCC 18-21 LOADOUT
Description

e

New HP |

KVA | Conlrolier

[ jction Type |

Loadout

Dust Slurry Pum

_HT 95 Amine Bulk Transfer Pump {loadout)

HT 85 Amine Mix
HT 85 Amine Mix
Sump

Distribution Pumg (Loadout)

Distribution Pump (Loadout)

Pump (Loadout)

Rev. S

Serew Conveyor

Demalish

Screw Conveyor, Loading 50

23060 2020 Screw Conveyor, Loading 40 100 Demolish

Demolish

Screw Conveyor, Loading 50

oading Demolish

Screw Conveyor, Loading Demolish

Screw Conveyor Coarse Product Loadout &0 Demolish

Tripper Belt Conveyor

Loadout Cross Conveyor 25

Loedout Cross Conveyor 25

25007 Buckef Elevator I - -

TY Rocket Screen 30 Demoiish

2015 Agitator (loadout) 10

HT 05 Amine Mix Tank Agit (Loadoul)

Gran Bin De-dusting Fan (L oadoul} 80

Fume Exhaust Fan Ant-Ceke Room

Sonlc Hosn #1 (oadout)

Sonte Horn #2 (loadout) .

Sonic Horn #3 (loadout)

Sonlc Horn #4 {loadout

Sonlc Horn #5 {loadout)

Anit-Cake Oil Healer

eater

leater

ealer

v
H

Unit Heater
H
H

58077 Unit Heater

Small Hp 462

Total Hp 662

Total new connected HP (demollshed loads have been taken Into account) 347

Total demanded HP 217.6

Total Current KA 0.248

MCC 18-22 L OADOUT -

Description HP CAP New HP KVA__ | Conlroller| Conslruction Type Slatus

Reclaim Screw Conveyor (i oadout) —

Screw Conveyor

Porlable Screw Conveyor A

tiger
Recleim Screw Conveyor (Loadokt)

Belt Conveyor Drive

T Gran_Reclaim Tran. Belt Conv.

Exisling
Loadout North Wax Dislribution Pump 10 K R
Y
3
5
40
150
80
150

Producl Loadeut Conve:

HT 85 Aming Bulk Tank AgiL (Loadoit)
Exhaust Fan {Loadout) 125

Loadout Screening N, Fan e -
Loadout Screening S. Fan

Unit Healer

Unit Healer

A/C Unil, Loadoul MCC

148 . o

Small Hp

Total Hp 573

Total new connected HP (demolished loads have been taken Into account) | 648 . e . -

Total demanded HP 5184

Total Current KA R 0.485 -

. MCC{8-23LOADOL

Description Existing HP CAP New HP KVA [ Controfler| Construction Type Status

Loadout Scrubber Slury Pump 30 .

Demolish

Tyrockel Sareon 30
Demolish

230 Screw Conveyor )
Demolish

231 Screw Conveyor 30

197! Screw Conveyor (Loadout) 30
Demolish

231! Screw Conveyor 25
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23107 2318 _ Screw Conveyor Demoiish
24023 1080 Belt Conv. Demolish
25006 1076 Bucket Etev {Loadout)
_Tyr. Screen . R o fe _-Demolish - . s N
Tyr. Screen . Demolish -

Totai név

Total Current KA ) | o079

Total Metered Load On i.C 18.2 1267.9 KW

__MCC 1831 - MILL MAIN " .
_Dascription . ExistingHP | CAP New HP | KVA [ Controller| Conslruction Type Slalus |
Cleaner Flotation Feed Pump 125 15
Lube Pump for #1 Fan 1.

1
East Cyclone Rolary Valve 1
oo, Y¥eS1 Cycione Rotary Valve 1
Broduct Cenirifuge No. ¢ (58-30007
_ Drop Box Molor (70-27030)
Sampler Motor (70-56058)
Samgpler Motor (7056057
Loading Screw Conveyor Motor (70-23185)
Truck Screw Conveyor Motor (70-23187)
Loading Screw Conveyor Motor (70:23186)
Bucket Elevator Molor (70-25029)
Reclaim Screens Motor (70-33081)
Reclaim Screens Motor {70-33082)
Reclaim Screens Motor (70-33083) B
Reclaim Screens Molor {70-33084) -~
Sampler Molor (70-56050)
Sampler Motor (70-56051) Intermittent
Sampler Motor (70-56052) 1
. .Sampler Motor (70-55055)

28
2

S

ISR PR

T Smanbp T S R

Total Hp 3545 3 . = - o - o

_Total new connected HP (demolished loads have been taken Into account)
Total HP
Total Current KA 0.617

[ ILL MAIN
Equip# | Molor# Descripion Existing HP | 'CAP | NewRP | KVA | Conlroller| Construction Type Status
20030 1469 Dissolver Food Pump 200
20058 1502 Brine Distribution Pump 250 20 Demolish .
30002 1457 Product Centrifuge 200 40 has a Startco Soft Start 200Hp, 600V
_ 39002 1481 Product Centrifuge Lube Pump 05
..5e0z28 | 2241 Unit Hy

Small Hp
Total Rp

lemal
Total Current KA

TYotal Metered Load On LG 8.3 SI2KWY

MCC 18-41 - MILL MAIN
Deserint,
Transfer Pump

AP | NewHP | KVA | Confroller| C: e

[Nol In Service

Transfor Pump
TransferPump _ .
Waier Recirc. Pump South {8 & 10 Comp)
Screw Conveyor
Comp. Discharge Screw Conveyor
Bucket Elevator Screw Conve!
Screw Conveyor
F.S. Dryer to 48 Screw Dusl Screw Conveyor
Dryer Drive
__Rotary Dryer Lube System USSR PR DR NI . . e
Deyer Knocker

Compaclor Dryer Exhaust Fan 150 20 - main mee - Has Soft Start, Releon, 150Hp, 200A, Ser#AFR7-2-6068
Venl Fen 8
8
8

Nol In Service
Not in Service

Venl Fan
VentFan
- __Rotary Diyer Ak Fan (Quench A1) I
Rotary Dryer Comb. Air Fan R
Vent Fan East Wall Not In Service
XLR Portable Fan
Fan (Reagents West Wall) 10
ReegentArea East WallExh 4 10 | R e et e e e e 4 e e e e e
Mil Shop Fume Fan 10
Vacuum Pump 15 ——

Not in Service

it Heaters Not In Service
Unit Healar

UnilHealer 77T T 1 i
Unit Heater
Unit Heater
Unit Heater
_UnitHeater | . JER o U . .
Unit Healer
Unit Healer
Unit Healer.
Unil Healer
Radial Arm Diill, Sumil

IMADdIPress

131
606 70

aceount) 774
619.2

T
Total Current KA 05568

CE 1842 MILL

Equp# | Molor Descripti Exisbng #P | CAP ,
Ta200 [ 720, T Compactng Impactor s s T T R T S
32005 1721 Compacting Impactor 250 25

43049 Lab Pulverizer Exhaust Fan 2

Small Hp 2
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Total Hp % 502 50
Total new HP (demolished loads have been taken Into account) 502
Total demanded HP 491.8
Total Current KA 0380
Total Metered Load On LC 184 BITAKW
MCC 18-11 - MILL MAIN
Equip# | Molor# Doscripts ExisingHP | _CAP | NewHP | KVA | Controller| Consuction Typs | - Slatus
20008 1223 Secondary Feed Pump 200
20011 1233 Secondary DSM Cyclone Feed Pump 150 20
Belt Conveyor 50
Wet Screen
Wet Screen — -
Wel Screen
#2 Regrind Agitator R o
Agilator 3
370 1376 Cleaner Cell Agitalor 15
1377 N Claaner Cell Agitalor 25 ~ _ .
371 Flot. Cell (Skimumer A} 5
a1 E " Flot. Cell {Skimmer B) 5 - L 4
43004 34, FloL Cell Blower 100 10
43017 348 FloL Cell Blower 100 10
43114 Fan, Portable 5-1/2 Floor Flot. Not in Service
54016 1230 Deslime Elevalor Nol in Sarvice
37011 1477 Aghtalor #11 25
58360 Flot Office AC condensor
58361 Fiot Office AC Alr Handler
80136 Froth Paddle 1
08018 North Mil O/HDoor_____ I V.
Small Hp 129
Total Hp 679
Total new HP {demotished loads have been taken into account) 40|__679 _ e
TYotat demanded HP 543.2
Total CurrentKA_____ __ 0.487 R .
G 16-12 CRUSHING
Equip # Motor # Description Existing HP CAP NewHP | KVA | Controller| Construction Type Status
23005 1120 Screw Conveyor {Crusher Room) .5 5 B
23137 1155 Screw Conveyor 60
24001 1012 Belt Conveyor Drive 200 300 $S has starico soft starl 600V, 200HP
24005 1008 Belt Conveyor (Crusher Room) 50 5 100 SS
26009 1201 Variable Frequency Drive Pan Feeder 15
26004 1127 V/S Pan Feeder 15
58004 2200 Unit Heater (Crusher Room)
58005 2201 Unil Heater {Crusher Room;
58007 2202 Unil Healer (Crusher Room)
Small Hp 180
Total Hp 380
| _Totalnew connected HP {demolished loads have been taken Into account) | I e el
. ____Total demanded HP
Total Current KA
Total Metered Load On LG 18.1 1010KW
MCC 1021~ MILL MAIN
Equip# | Motor# Description ExisingHP | CAP | NewHP | KVA | Controller| C Type Slatus o
2002 Regrind Flot. Fead Pump. 150
2009 1548 Tailing P 200 25 Demoitsh
2037 Product Bird CenL Conservation Water Boost Pump 5
2313 1484 Screw Conveyor 10
| 43044 2224 Venl Fan 8 Not In Service
43045 2223 Venl Fen 8
43047 2221 Vent Fan [
| 43182 Deslime Area 2nd Floor Wall Fan
43182 Deslime Area 4th Floor Wall Fan
580 22 Unit Heater
580 22 Unit Heater
580 22 Unil Heater
580 22 Unit Heater
680 22 Unit Healer —
580 22 Unit Healer
5802 2217 Unit Healer N
68022 2218 Unit Healer
Small Hp 3
Total Hp 381
Total new connected HP (demolished loads have been taken Into account) 188
Total demanded HP 351.2
Tolal Current KA 0315
) ) cC LL MAIN
Equip # Molor # Descrij Exisling HP CAP New HP KVA | Conlroller| Construction Type Status
200: 1500 Brine Distribution Pump 250 30 Demolish - has sofi start, Starico, 600V, 250HP
3000 1450 Prod. Centrifuge 200
3900 1480 Prod. Centrifuge Lube Oil Pump 05
Small Hp 05
Total Hp 450.5
Total new connected HP {demolished loads have been taken Into account) 200.5
. —____Tolal domanded HP 410.4
Total Current KA 0368
Total Metered Load On LC 10.2 623.5KW
MCC 1931 - MiLL MAIN
_Equip# Motor # Description Existing HP CAP New HP | KVA | Controller| Conslruction Type Status
20028 1457 Feed Pump {Fine Cyl.} 200 35
20336 1670 East Leach Brine Collection Pump 10
orew Conveyor 75 _ Demolish — —
crew Conve 75 10
ucket Elevator 60 10
ucket Elevetor 10 Demolish
Impactor 200 40
Cage Paktor (South) 50
Cage Paklor - Comp | Polisher Screen O/5 50 _77 _
h Force Feeder (VFD,
oulh Force Feeder (VFD
R lorth Force Feeder (VFD] N
South Force Feeder (VFD; R
___. .. #9 Comp. Hydr. Pump 2 . e
Jackshafl #9 Comp. 1
462 ___________ _ Dryer GombArFan 75 5| N T ,
54017 [] Comp. Elevator Not [n Service
54086 3 Ton Monorail, Compactor Crai
08040 BIdOMDoor o
Small Hp 370.5
Total Hp 7705 100 i
Total new connected HP {demolished loads have been taken Into account 753
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Total HP 602.4 -
Total Current KA 0541
MCC 1832 - MILL MAIN
D 7 Existing HP | CAP | New HP | KVA Consiruction Type Status T
Regrind Cyclone Feed Pump 250 25
Product Centrifuge 200 30
Producl Cenlrifuge Lube Pump 05
SRR A Smait Hp 05 T
Total Hp 450.5
Total new connected HP {demolished Joads have been taken Into account) 450.5
Tolal demanded HP 3804
L Total Current KA 0323
R T Total Mstered Load On LC 193 HAKW _ .
__MCC 1041 UPPER MCC N -
Description ExistiogHP | _CAP | New HP | KVA | Controlier| Construction Type Status
Dlssolver Clre. Pump 100 15 ~[Notin Service
Dissoiver Circ. Pump 100 Not in Service
Hydrauiic Pump 20
Hydr. Pump. 20
Screw Conveyer 75 10
Screw Conveyer 25 Demolish
Screw Conveyer 50 10 Demalish
Screen Disch. Screw Conveyer 100
Screw Conveyer 15 15
Serew Conveyer 125 20 .___Demolish
Belt Conv. 10 Demolish
SGN 300 Dispatch Belt 10 Demoiish
Sall Anticake Melering Mill Feeder 1
Screen 8
_,7 Lube Oil Molor 1 o e
Lube O Molor 1
< #3 Lube Oil Motor. 1 S ——
Lube Oil Motor 7
Compactor #5 Lube Oil Molor 1
Compactor #9 Lubs Oil Molor 1
Compaclor #7 Lube Oil Pump 1
C #8 Lube Oif Pump 1
Wall Fan
Wall Fan
Wall Fan 10
South Wall Fan
Rotary Valve 2
54100 Portable 1/2 ton Holst (Lube Room)
Small Hp 244
o _ Total Hp 469 70 N
Total new connected HP (demolished toads have been taken Into account) 459
Total HP 367.2
I __ Yotal Current KA _. | 0320 ) o B o _
PR . MCC1942UPPERMNCC R —
Equip # Motor # Description Exisling HP CAP New HP [ KVA | Controlier| Conslruction Type Status
33018 759
33020 760
33021 770
7
33025 Not In Servico
33028
33027
SmallHp 48
Tolal Hp 48
Total new connected HP {demolished loads have been taken Into account) 56
Total demanded HP 48
Total Current KA 0.040
Total Metered Load On LC 8.4 S11KW
MCC 20-11 MILL MAIN
_Equip ¥ | Molor# — Descripon ExistingHP | CAP | NewHP | KVA | Contoller| Construction Type Status .
20177 | 1489 Scrubber Slurry Pump 25 Demolish
20338 [ 1494 Lube pump for #1 Fan (norih; 1.5
20380 495 Easl) Bearing Lube Pump # 115 Fan
20361 496 West) Bearing Lubs Pump # 115 Fan
21008 1237 Sump Purmp 15 ]
21027 1549 Taits Disposal Pump 15
23018 Screw Conveyor
23132 1490 Mobile Conveyor Feed Screws 5 ]
24022 1487 Mobils Conveyor 15
"l | 1518 T __F I I . T R
Small Hp 76.5
Total Hp 765
Total new connected HP {demolished loads have been taken [ato account) 515
Total HP 412
. Total Current KA 0.037
Equip # Motor # Exlsting HP CAP New HP | KVA [ Contraller| C: Type Status
20031 1402 Dissolver Feed Pump 200 Not in Service
20043 1501 Brine Distribution Pump 250 20 Demolish
22001 | _ 1389 Rod Mil Drive 300
” Small Hp o L -
Total Hp 550
Total new connected HP {demolished loads have been taken Into account) 500
Total demanded HP 400
I i DO Total Current KA 0.350 1= .
- Total Metered Load On LC 20.1 312KW
MCC 20-21 MILL MAIN
__Equip# _|_Molor # ~Descripton ______ ExisingHP | CAP | NewHP | KVA | Controller| Construclion Type Status _
20062 1000 Trans Pui 10
20084 1002 Oil Distribution Pump 2
20065 1903 Oil Distrbution Pump _______ 15 -
20002 tal Tafls Pui
20068 1015 Flocculant Day Tenk Pump 10 . o
44030 Depressant Mix Tank Fan
20070 | W@ _ _ __ ___ _MxPump__ ___ R JEU A — I .
2007 1912 Mix Pump 0
20072 1018 West Dop. Tank Transfor Pump 5
20074 1022 Distribution Pump - ” N
2007 1023 Distribution Pump
20080 1033 Dislribution Pump
1828 Crystallizer Prod Pump 10
1802 Cryst. Feed Pump 7 0 Demolish

Wel Dust Cofieclor Scrubber
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20141 2255 Condensate Retum Pump 20
20142 2256 [e] Retum Pump 20
20359 Flocculant D on Pump
20175 1925 Amine Dist. Pump 10
20358 Flocculant Transfer Pump
20313 HFD Amine Bulk Metering Pump. 0 —
20314 1918 HT 87 Amine Tank Melering Pump 0.
20332 Mill Dust Scrubber Bring Supply Pump
20335 1843 West Leach Brine Collection Pump
21012 183 Sump Pump Dry Well
_ 21025 181 Sump Pump o
21028 192 Sump Pump
21056 184 Sump Pump 1
21057 Sewage Pump
35024 1608 Agilator Depressant Mix
35025 191 Agitalor SR A . ]
35027 191 Agltalor
35028 1606 Agi epressant Mix oo . . e
35028 191 Agitator
35063 HFD Mix Tank Agit.
35084 f . HT97MixTenkAgit . PRSI SEUU FUNSU SRR IR I
43125 1048 Sandblasting Shed Fan
43163 Blast & Painl Make Up Air Healer ,
43164 Blast & Paint Exhaust Fan
43165 Blasl & Paint Exhaust Fan
54022 | 2211 2 Ton Cran Reagents
54002 S/8 - Paint Facifity
58035 2248 Unit Healers
58 Unit Healer Blast/Painl Shop N.E.
5844 Unit Healer BlastPaint Shop Paint Room

Unit Heater Blast/Paint Shop S.E.
Unit Heater Blast/Palnt Shop S.W. [
Mill South O/H Door
Mill Reagents N. O/H Door
Blast Paint South O/H door.
Blasi Painl North Inner O/H door - —
Blast Paint North Inner O/H door — e ————

Small Hp 4255 el
Total Hp 4255
Total new HP {demolished loads have been taken Into account) 3505
Total demanded HP 2804
Total Current KA 0.252
MCC 20-22 MILL MAIN
Equip # Motor # Desctription Existing HP CAP NewHP | KVA | Controller| Construction Type Slatus
20081 1934 Distribution Pump 5
20082 1935 D lion Pump 10
20107 1820 Crystallizer Brine Reclaim Pump 250 25
20108 1830 Crystallizer Brine Relurn Pump 250 Not In Service
20326 North Frother Di Pump 2 -
2%
SmallHp 17
Total Hp 267
Total new HP {dem: s Into ) 517 .
Total demanded HP 413.8
__________ Total Current KA R 0371 | | I

Total Metered Load On LC 20.2 312KW

Status T |”

MCC 20-31 LOADOUT
Descrinty

_Equip# | _Molor# p Existing HP | CAP | New HP | KVA _| Controller
20323 Loadout Bin Slide Gate Actuator Hyp.Pump 20
20329 Loadout Outdoor to Indoor Wax Stor. Tank Trans Pump 10
20330 Loadout South Wax Distribution Pump 10
20334 HT95 Amine Metering Pump
20368 [¢ (South) Pum
23070 2048 Slorage Rechaim Screw Feeder (Loadoul) %
23072 2050 Storage Reclaim Screw Feeder (Loadoul) 3¢
23073 2051 Storage Reclaim Screw Feeder (Loadoul) 3 ”
23074 | 2052 Storage Reclaim Screw Feeder {Loadout] 30
23075 2053 torage Reclalm Screw Feeder Standard 3
23076 2054 lorage Reclakm Screw Feeder (Loadout)
23077 2055 lorage Reclaim Screw Feeder (Loadout} 30
23078 2056 orage Reclaim Screw Feeder (Loadout) 30
23079 2068 ran Storage Screw Feeder (Loadoul)
23080 2067 ran Storage Screw Feeder (Loadout,
23081 2068 ran Slorage Screw Feeder (Loadout]
23082 2069 General Storage Screw Feeder {Loadout) 30
23083 2071 Gran Storage Screw Feeder (Loadout) 30
23084 207 Gran Storage Screw Feeder (Loadout) 30
23085 207. ____._Gran Storage Screw Feeder (Loadoul) 30 o ] i ]
23 207, Gran Storage Screw Feeder (Loadoul) 30
4 2062 Tripper Bek Gonveyor 26 60
4 2063 Conveyor Belt 25
4 064 Belt Conveyor Belt Brush 25
4015 | 2065 ThpperDive(loadow) _ | _ 25 | _ |_ ___ | __ .| ... T T .
24020 2043 Beil Conveyor Slorage Trans. 75 Demolish
24047 Sackett Loading Convayor 100
54018 1878 Elevator Power Loadoul
53087 Unit Heater
68071 Unit Heater
58072 Unil Healer
58076 Unit Healer
58078 Unit Healar
_ 58079 Unit Healer — e
98033 South Main O/H Door (Loadout)
Small Hp 6275
Total Hp 7275
Total new HP {demollshed loads have been taken Into account) 758
.. _ .. Yotal demanded HP | G084 1 .
Total Current KA 0542 ]
MCC 20-32 LOADOUT
__Equip# [ Motor# D Existng HP | CAP New HP | KVA [ Conbroller| C: ion Type Status
20169 2007 Anticake Oi. Transfer Pump
20306 2720 Water Recirc. Pump 1 Nol In Servico
21021 2083 Sump Pump P.S. South end 1 Not In Sarvice.
24000 1630 Dispatch Bl Conveyor {Loadow), 125 200
| 24010 2074 Reclalm Bell Conveyor {Loadout) 4 50
.. 24032 | eil Conv. [
3303 2304 Hummer Screen 50 Demolish
3303 2305 ummer Screen 50 Demolish
33033 2306 umnmer Sereen _ 50 Demolish . o
33034 | 2307 lummer Screen 50 Demolish
3303 2316 ummer Screen R U O I -] Demolish
33038 2317 umimer Screen 50 Demolish
43031 | 2079 Dust Collector Fan {Losdou) | |~ - NeflnSeriee . . _ . _ . -
43032 2081 Dust Collector Fan (Loadout) . Not in Servico
43114 Fume Exhaust Fan
3 . ____Loadout Wel Scrubber Fan 200 o N N R
44000 2089 Damper A (loadout) 1
44000 2090 __ DamperB (ioadout) 2
4000 2001 Damper C (loadout) 3
44009 Damper #4
[ 44000 Damper #5
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54082 Loadout Liftwell, § ton Hpist Crane

20310 Hyrdaule Puinp 15
SmaltHp 945
Total Hp 410.5

Totatnew HP {demoiished loads have been taken into account) 4785

Total demanded HP 381.2

Total Current KA 0342

MGG 2053 SALT BUILDING

Equip# | Motor# Description ExisingHP | CAP | NewHP | KVA | Contioller| C jon Type Status
20320 Salt Scale Hydrauke 20
24044 Sall Product Dispaich 60
24048 Sali Prod. Shulle In Storage 10
26017 Sal{ Anticake Melering Storags Fesder 1
o Smalip 91
Total Hp o1

Total new connecied HP (demolished loads have been taken Into account) o1
Total demanded HP 728 _
Tolal Current KA 0.065

Tolal Metered Load On LC 20.3 7

MCC 20-41 - MILL UPPER

_Equip # Molor # Description Existing HP CAP New HP | KVA | Controller| Construction Type Status
20101 1820 tal Circ. Pump 100
20103 822 Crystal Circ. Pump 100 i5 Nol In Service
20310 | yde. Pump (Truck Scale) 15 Not In Service
25002 | 1688 AC Coimpaclor Feed Buickel Elevator 100 20
20308 720 Waler Rodirculating Pump 10
33042 4 Sereen . 15
33043 5 oo ASKVA Transfer Screen 15
33044 L] Screen 15
41002 07 Compacior 200 35
1003 08 Compactor 200 35
41004 00 Compactor _ 200 35
41009 22 #9 Comp. Gear Box Pump 1
41000 23 #9 Comp. Lubs Pump 1
43087 05 Wall Fan 10
_ 43088 12 Wall Fan
| 43080 13 Wall Fan 10
54100 3 Ton Crane, Compaclor Gearbox Swing Beam Noi In Service
54104 Crane Over #9 Comp, North End
Small Hp 57
Total Hp 857 140
Total new HP (demolished loads have been taken into account) 978.5
Total demanded HP 7828
Total Current KA 0.702
MCC 20-42 UPPERMCC ~ ~ R
Molor # Description Existing HP CAP NewHP | KVA | Controller| Construction Type Status
757 Scresn ]
758 Humimer Sereen Compacting 8
| 1652 25KVA Hummer Screen 25 Demoiish
653 Hummer Screen 25 Demolish
654 Screen 25 Demolish
708 N Cempactor 250 35
Small Hp o1
Tolal Hp N
Total new connected HP {demolished loads have been taken Into account) 341
Total demanded HP 2728
Total Current KA 0.245
Totat Metered Load On LC 204 §20KW
HMCCZiA1COMP Tl
Equip & | Motor & D ExistingHP | CAP | NewHP | KVA | Controller| C: jon Typs Status
20223 2871 __ Noth Rolf Coolant Pump 10
20224 2874 South Roll Coclant Pump 10
20319 3011 Sall Circut Cenliifuge Euent Pump 50
20333 3026 Salt Dust Siurry Pump South 75
21086 -__Sump Pump, Comp Il 10
23113 285° Mix Screw Conveyor 50 15
40003 300 Rotary Diyer Lube Syslem
40003 [ 302 Rotary Diyer Knocker
43128 204 Coofing Fan 10 Not In Service
43127 [] Exhaust Fan Not in Service
44023A 2801 No. 2 Damper
44023B 2802 No. 2 Sonic Hom 2

44023C_ | 2803

440230 2804 3 ic Horn 2
44023E 2812 No. 5 Shaker (NIS] 2
44023F 2805 No. 4 Damper Not In Service
44023G 2813 No. 8 Damper (NIS]
44023H 2807 No. 3 Damper Nol In Service
44023 | 2814 No. 8 Shaker (NIS) 2
44023J 2309 No. 6 Damper (NIS)
44023K 2811 No. 5 Damper {NIS) Not In Service
T44023L | 2806 No. 4 Sonic Harn 2 . .
44023M 2808 lo. 3 Sonic Hom 2
2810 0. 8 Shaker (NIS) 2
2815 No. 7 Damper (NIS})
2816 No. 7 Shaker (NIS) Not In Service
2830 Tipping Valves
2831 Tipping Valves
2832 Tipping Valves I 777
2833 Tipping Valves
2837 Tipping Valves (NIS) |Not In Service
3027 Rotary Valve
] South East Door Holst
2042 MCC Duct Healer N ) Not In Service
2843 MCC Duct Heater 10 Not In Service
2944 MCC Ducl Heater 2 Not In Service
[] Unit Healer S.W.
Small Hp 223
~ Total Hp L 223
Total new connacted HP {demolished loads have been taken Into account] 258
. Tolaldemanded HP 2084
Total Current KA 0185
. _ .. Mecad2-compn oy L[ | | _ o
# | Motor# Description Existing HP CAP NewHP | KVA | Controller| C ion Type Status
2621 Sump Pump
23112 28%2 Mbx Screw Conveyor 5 e o
28 2696 Screw Conveyor
23 2893 Screw Conveyor 15
23117 | 2878 Screw Conveyor 7 10
23 2010 Screw Conveyor 60 10
32014 2848 lmpactor 200 25
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40003 2811 Diryer 50 75
4 2002 #11 Compactor Roll Adj. Pump 3
4 2603 #11 Compaclor Jack Shaft Lube Pump 1
2605 #11 Compaclor Gear Box Pump 3
4 2606 #11 Compaclor Lube Pump 30
4 2886 #12 Compaclor Roll Ad. Pump 2 | | T T ]
4 2887 #12 Compactor Jack Shaft Lube Pump 1
4 2889 #12 Compaclor Gear Box Pump 1
410 2600 #12 Compactor Lube Pump 30
43108 2012 Primary Combustion Air Fan 10 ]
58358 UnitHealer 0 o S
Small Hp 436
Totat Hp 636 725
Total new HP (demolished Joads have been taken Into account}, 636 — —
Total demanded HP 508.8
Total Current KA —— 0457 U P
MGG 21-13 COMPT T
Motor # Description Existing HP CAP New HP | KVA [ Controller| Construction Type Status
Pump, New Mech Shop , , -
Mill Mtce Shop Makeup Air
Mill Mice Shop South Wall Exh
Plasma Culler
Torit fen
Portable Fume Extractor for Hydraulic Hose Cutting
e Maching Mill Malnt. Shop
Chain Holsl, Alsleway Doop SE
Mill Mice. Shop Cenlre
T Mill Mice. Shop, South - T -
Hyd. Press
Hyd. Press Bed Lift
Iron Worker
66001 Band Saw _ I
66112 T BandSaw — T —
98029 New Mill Mice, Shop, East O/H door
08035 —__ Mill Mice Shop, Wast O/H Door N -
Small Hp 0
Total Hp []
Total new connected HP (demolished loads have been taken Into account) 0
Total demanded H| 0
Total Current KA 0.000
Tolal Metered Load On LC 21.1 520KW —_
MCC21-21- COMP 1l
Equip# | Molor & Descriphion ExisingHP | CAP | NewHP | KVA | Controller| Construction Type Status
23 2018 Screw Conveyor Feed to Boll Conv. 824 _ Demalish N
23 2853 Mix Screw Conveyor to Comp. #11 L 75
23 2915 Screw Conveyor from Belt Conv. #25 15
23 2008 Screw Conveyor Pol. Screen o #14 IMP 20
23122 2013 35 I I o - .
24024 2017 #25 10 _
24025 2818 Beit Conveyor Feed to Sc. Conv. #114 7.5
24026 2860 Bell Conveyor 5 i
24027 2859 Bell Conveyor
24028 2858 Bell Conveyor
24029 2857 Beit Conveyor
24030 | 2856 Beit Conveyor
24031 | 2855 Beit Conveyor lo Gran. Bin ~ _
40- 3013 Belt Conveyor lo Screen D/C Feeding #27 Beft 15
250 2609 uckel Elevator 40 5
250 2802 uckel Elevator 60 10
25012 | 2877 ucket Elevalor 60
3305 2823 ranular Screen 10
33052 2824 Granular Screen 10
33053 2825 Granular Screen 10
43002 2800 Dust Colleclor Fan 200 35
43004 2022 Wall Fan |Not In Service
43005 2023 Wall Fan
43008 2024 Wall Fan
43007 2025 Wall Fan
43008 2028 Wail Fan
43099 2027 Wall Fan
|”_4a100 2028 Wall Fan
43101 2020 Wall Fan N _
| 43102 2030 Wall Fan
43103 2031 Wall Fan
I 43159 3024 Compaction |} Dryer Fan 150 - new expansion upper mee - Has Siemens VFD, 600V, 150A, Ser#6SE86-6-3410-1
43160 3025 Compaction i Baghouse Fan 200 35
29017 2010 Rotary Valve 3
54033 § Ton Hoist
54054 2033 10 Ton Hoist 20
54055 2034 20 Ton Holst 40
Small Hp 6435
Total Hp 11936 107.5
Total new connected HP {demolished loads have been taken Into account) 11835
Total demanded HP 9468
Total Current KA 0.850
- MCC 21-22 - COMP 1| I
Equp# | Molor#l Description Existing HP | _GAP | New HP | KVA_| Controller| Conslruction Type Status
3201 2604 Tmpactor for Compactor #11 125 15 .
3201 2879 Impactor for Compaclor #12 125 15
3201 3109 Sall Circuit Ross Roles 20
330 2817 Polishing Screen
330 2818 Polishing Screen
—33047__|_ 2810 Polishing Screen 10 . ]
330: 2820 Polishing Screen
330 2821 Polishing Screen
33050 2822 Polishing Screen
43093 2838 Dusl Collector Fan 100 75 Not In Servics
43104 | 7032 ___Avial Flow Fan #1 W . Not In Service o
43105 2820 Axial Flow Fan #2 10 Not in Service
43185 Mill Vent Comb. Air Fan 75
49028 2847 Rotary Valve 1
48042 3028 Rotary Vaive 1
__SmallHp__ 89.5 o - - o
Total Hp 3305 375
Total new connected HP {demolished loads have been taken Into account) 4645 e o
Total demanded HP 371.6
Total Current KA 0333 . -
Total Metered Load OnLC212 kg - R _ e e _ R
- — MCC3{-11#1HEAD FRAME . i _ﬁ .
| _Equip# Motor # Descrij Exlsting HP CAP New HP | KVA [ Conboller| Construction Type Status
21001 1010 Sump Pump Shaft House #1 15
21002 1011 Sump Pump Shaft House #1 15
21180 Dust Scrubber Brine Relum Pump
21062 Basement Sump Pump
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43022 Control Room Fan

46026 Aux. Alr Compressor

58065 Unil Heater

58053 Unit Healer

58054 Unit Healer

58061 UnitBealor

58056 Unit Healar

58050 Unlt Healer

43018 1033 Mine Exhaus! Fan 200 has Refcon VFD, AF100-4806-2, 800V, 200HP

Small Hp 3

Total Hp 230

Totaf new HP {demolished loads have been taken Into account) 230

Total demanded HP 224

Total Current KA 0.201

Total Metered Load On LG 31.1 | _ 520KW

MCC 3121 JZ HEAD FRAME

Motor Descrij Exisling HP CAP New HP | KVA | Conboller| Conslruction Type Status
1002 Sump Pump Shaft House #2 2 3 . K

1003 Sump Pump Shaft House #2 15

Propane Cenlrols

O Door

Unil Heatsr

Unil Heater

Unit Heater

O/H Door

Unit Healer

Unit

Unit Heater

Unil Heater

Unit Heater

1030 Mirio Vent Fan #1 260 “has VFD, Rolcon, SarIAF100-4606-1, 2004, 600V

1031 Mine VenlFan#iz 200 -has Stertco Sofl Starl, 200A, 600V

Small Hp - B T A

Total Hp 417

Total new connected HP (demolished loads have been taken Into account) 417
HP

Total RN 333.6

Total Current KA 0.289

MCC 31-23 #2 HEAD FRAME

Equip # Molor # Description Existing HP CAP New HP KVA | Controller| Construclion Type Slatus

20135 2147 Fuet Ol Unloading 15

1] Pump
20136 2148 Fuel Oil Unloading Pump 15

20143 2148 Fuel il D jon Pump 10

Small Hp 40

Total Hp 40

Total new col ted HP (demolished loads have heen taken int
Total P

Total Current KA

Total Metered Load On LC 31.2

MCC 3411 RECLAIM BRINE PUMP HOUSE

Equip# | Motor# Deseription “Exlsng HP | CAP | New HP | KVA _| Gontroller| Construction Type Slatus
20046 1530 Brine Rechaim pump 200
20047 1540 Btine Reclaim pump 200
20048 1541 Bring Reclaim pump 200 has VFD, Dandy VFDs, 600V, 200HP
20214 Reclaim Pumj se Back Wash Pump
20316 1534 Salia Priming Pump. 50
20305 West 6" Interior Dyke Pump 48
20369 46, 47, 48 Reclaim Brine Pump D/C Hydr. Actu. Pump 15
SmallHp_____ | 675
Total Hp 6675
Total new HP {demollshed loads have been taken Into account] 897.5
Total demanded HP 558
Total Gurrent KA 0.501
MCC 35-11 POWERHOUSE
Equip# | Motor# —___Description ExisingHP | CAP | NewHP | KVA | Controller| Consiruction Type Status
7201107 100 Waler Conserv. Pump
20119 | 2122 Brine Backwash Disposal Sump
20129 101 Boiler Feed Pump 4
| 20 102 Boiler Feed Pump A
20 105 Wesl Condensate Transfer Pump
20 108 East Condensate Transfer Pump
20 123 lodler Fue! Oil Supply Pump South
_ 20138 124 __Fuel Oll Supply Pump L .\ _
20139 2126 el pply by D! 1
20170 Sofiener Transfer Pump
?201717 Softener Transfer Pump
20353 Waler Pumps
20354 Water Pumps
20356 Gen Fuel Pump
20363 Sand Filter Pump
21032 | 2104 Sump #2 at Sofieners North 40
43034 2139 Power House Switch Room Vent Fan 5
43151 PH Basement Fume Fan
4 _ 2 Alr Comp 100 - Siemens VFD, 600V, 100HP
46010 Gen Alr Compressor.
46014 SuBair Plant Alr Compressor
47003 #2 Blower
58051 2145 Heoater Combn Air Heater B
58060 | 2144 Unil Healer
58111 Duct Heater
58112 Duct Heater
SmallHp 204
. Total Hp 304 S e e e e e e
Total new connected HP {demolished ioads have been laken Into account) 304
Total HP 243.2
Total Current KA 0.218
MCC 35-14 - MILL MAIN 1 A A -
| _Equip# | Motor# 3] i Existing HP CAP New HP | KVA_ | Conlrolier| Construction Type Status
20037 1532 Slimes Thickener Underfiow Pump 50 | T T R e
21009 2120 Sump Pump 10
Small Hp 60 ) AR I I R
Tolal Hp - © DR M - - . o T -
Total new HP ([demolished loads have been taken Into account) 60
Total demanded®P [ | 58
Total Current KA 0.052

Total Metered Load On LC 35.1 509KW
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MCGC 35-21 MILL MAIN

Description

Existing HP

KVA

Controller

Construction Type.

Stalus

Crysl Feed Pump

Nof In Service

_Hot Thickner UFF Pump___

" Demolish _

|NolIn Service

Nol In Service

ump
Wash Water Clarifier Thick Diive

_Wash Water Clarifier Reke LiR | _
__Bring Supply Pump_

Smail Hp

112

Total Hp

112

Total new connected HP (demolished loads have been taken Int

account}

.32

Totat demanded HP
Total Current KA

0267

2078

Description
Process Water Pump

M 22 FRESH WATER PUMP HOUSE

Extsting HP
125

CAP

New HP

Controller

Conslruction Type

Process Water Pump
Flre Pump

125
200

Fire Pump,
Fie Line il

~ SmaliHp

Total Hp

Total new.

Totai demanded HP
Total Current KA

" M 3523 TNILLMAIN

. Description ) )
Slimes Thickenet Underflow Pump {East)

KVA

Controller

Consiruction Type |~

Tetates

Taling Pump
Process Water DI

Demolish

Hydro, Sep. Lift

Sitme Thickener Drive

Siimes Thickener Lift

_ Flot. Offics A/C Condensor
Fiot. Office A/C Alr Handler

Process Waler D

100

_ “Small Hp

Tolal Hp

422.5

Total new. HP (demolished loads have been taken ini

account)

3225

Total Current KA

Total Metered Load On LC 35.2

1?7

0232

4160V LOADS

Pump

‘New HP

KVA

Conlrofier |

Primary lone Feed Pump
Primary DSM Cyclone Feed Pump

Flotation Feed Pump ___
Fi

impaclor

Taifing Pump

Bemolish,

Standby

Total Load

Total new

account)

Total demanded HP

Total Current KA

CAP

KVA

Controller

#

Dryer Fluldizing Fan

{Ducon) Scrubber Fan
Brine Injection Pump

- TotalHp._

3750

3750
3000

0388

“A160VILOADS
rSY——

CAP

New HP

KVA

Controller

Consiruction Type

‘Compaclor #8
C #11

Compaclor #12

Brine Distribution Pump Motor (54-20468)

Brine Distribution Pump Molor (54-20043)

e

8rine
58-M5012 Fluidizing B!

50-M5013__ Fluid Bed Dryer Wet Scrubber Fan Molor (59-43215)

Tolal Hp

T Tas00

Total new connected HE (demolishied loads have been taken in
Total demanded HP
Total Current KA

account}

MCC 1541~
Descrij

AP

“KVA

Controlier

Constiuction Type

Status

ciption _
Transfer House Scrubber Fan Motor
Transfer House Scrubber Discharge Pump Motor

Exisiing HP

VFD

Transfer Conveyor Molor

Auto Reclaimer Motor
Beil Conveyor Molot

Tripper Belt Conveyor Molor
Belt Conveyor Motor

Intermittent

Rechaim Drag Conveyor Motor A

VFD

Intermittent
Intermittent

g

Surge Bin Apron Feeder Motor
Surge BIn Sciubber Discharge Pump Motor

=

urge Bin Apron Feeder Dribble Conveyor Motor

Direct Fired Gas Healer Fan Motor

AN
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98M5524 Direct Fired Gas Heater Fan Molor 3
Buiding Alr Make-Up Fan 10
3 Building Alr Make-Up Fan Motor 10
98-M5619 Steam Heater Molor - N N I - e
50 B . -
085707 B 10 - .
1140 50
T T Mewiwe T T 1222 , ; o T .
Total new connecled HP (demolished loads have been taken into accouni) 1222 B N _
o71.8
Total Current KA 0877
""" MCC 19-23 .
CAP | NewHP | KVA_|Contoller| Gonstruction Type Status
40 VFD o
B 40 VFD Stand By
20 T
56-M5430  Jameson Cell Re-Circ Pump Molor( 100| )
56445456 Cleaner Flotation Feed Pump Molor 75 VFD
56-M5457 Cleaner Flotation Feed Pump Molor 75 VFD
_53-M5141 20
15 [
. - o 100 N ) S R, o |
1
& - R —
5165
R account) 5165
Total demanded HP 4132
- Total Curren - 0371 | -
MCC 1843
Equip # Motor # Descripton Existing HP CAP Controfler| € Slatus
- 60-M5157 DuslBuckelElevalorMolor(EO-ZSNB)» VFD . o
N VFD
€0
60-M5169 Rotex Screen Molor (60-33066)
60-M5170 Rotex Screen Molor (60-3306:
(_ P R B S I
60-M5210 ¢ R I . I
81-45158 VFD
61-M5188 Collection -
61:M5190 ___ Baghous 51} B el .
. -M5483 Baghouse Vibrator Molor (61-44051) intermi o
5658 Baghouse Vibrator Motor {61-44051) Intemnittent
62-M5195 } tribul
62445196 oa Stand By
9B-M5616 r Molor | R
08-M5617 Buiding Alr MakeUp Fan Motor (68-43263) R
98-M5618 Bulding AIr Makeup Fan Molor (98-43264) R

14____Dusl Collection Baghouse Exhaust Fan (61-43221)

Penthouse EQT Grane
Penthouss EOT Crane Bridge Motor (60-54360)

1004.416

| Total new connected HP {de

1004.416

8755328

MCC 20-13
Equp¥ | Molord . Desciiption_ i ExisingHP | _ CAP | NewHP | KVA | Conlrolier| Consiruetion Type Statws _ - T
57-M5648 125 .
57445640 Tail 125 Stand By
N 58-M5130 Effivenl 20] VFD
58-M5131 Effiuen 20 VFD Stand By
.1 58:M5132_ Cenbifuge Disch: SN IS O 10 -
58-M5133 Dryer Rsverslbie Feed Conveyor Molor 10|
58-M5487 trifuge Discharge R 10
58-M5660 rication Oil Pump for Product Gentiifuge No 6 Mplm (seceqoe 2
. 58-M5661 rication Oil Pump for Product Centifuge No 7 Motor (58-39007 2
60| 'FD
8 B T Stand By
Drye B A B R - e
id Bed Dryer Wet Scrubber Lube Sys(e
Total HP>=50'+ VFD+50KVA for future 410 50
Total HP 452 | . .
Total new account) 452 . |
N I I _ o 3816 I A R o - .
Total Current KA 0324
T MCG 22-11 N
Equip# | Motor# Descriplion Extsting HP | CAP ™| 'New 1P | KVA | Controlier| Construction Type Status .
20249 | 5060 Primary Cyclone Feed Pump Motor
52445074 Secondary Serubber Agllator No.1 Molor (52-35074,
52-M5075 crubber Agitator No.2 Motor (52-35075)
52-M507 bber Agitator No,3 Motor (52-35076 " T T
ndary Scrubber Agitalor No.4 Molor (52-35077,
52- 5355 Primary Desfime Screen Feed Pumps Molor (52-20245)
52-M5366 Primary Deslime Screen Feed Pumps Motor (52-20248) Stand By
52-M5514 Automatic PSD SamplerMolor (52-56058) (| 1 s | b, -
- 0 n ting S Molor (52-34053 . N SO RSSO FRSSUSO S IR
_Electrical Raom HVAC Uil Fan Molors (66-68505) 50
I .- sesoeﬁjgw;y Room Condensing Unit Fan Molors (98-58508) _ ~ [ I 165, . o . I R L
1 Normal Insbumend Transformer 5
Total HP>=50 + VFD + 50KVA for future 740 340
Total HP 765
Total new connected HP {de 765
Total demanded HP 612 B _
Total Current KA 0549
MCC 2221
Equip# | Molor# Description Existing HF | CAP | New HP | KVA | Controller| Construction Type Status
57-M5123 _ Talilngs Cyclones Feed Pump Motor {57-20266) 150| VFD
57-M6124  Tailings Cyclones Feed Pump Molor (57-20267) 150 VFD
_ .| 57-M5125__Cold Slimes Thickener Feed Pump Motor (57-20264) - 200 VFD__ B
Sii mes Thickener Feed Pump Molor 5) 200 VFD Stand By
57-M5128 ump Pump Motor (57-21123) Ttermitent ,
57-M5128  Final Tall'ng Sample Tank Agl'abr Molor (57-35067)
57-M5425 Sump| Pump Mo 1124

57-M mp Mol 31)
57-M5535 Sump Pump Mol 1721132)
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G6-M5408

Buidiag Makeu

Condensale R:

Ar Fan Motor (_5-43242)
128)

ecovery Pu

98-M5495_ Stean
09

uilding Make-U

Ip Air Fan M

e-Up Alr Fan Mo

BaLa

) p Air Fan Molor (88-43249)
Buliding Meke-Up Air Fan Molor (§8-43250)

of
ol
Ip Air Fan Mot
ol
ol

Steam Healer Fan Molor (88-58511)_

" Steam Heater Fan Molor (88-58512) _
Sieam Healer Fan Molor (98-58513)

Steam Healer Fan Molor (98-58514)
Steam Heater Molor (98-58534)

o oS

HVAC Unit Molor (08-53535)

Integrated H olor

/AC Unit Molor (98-53536)
Exhaus

Fan Molor (08-43269
Electric Baseboard Heater Motor (98-
Electric Baseboard Heater Molor (88-58544)

98-M5684 sclrical Room
98-M5685 team Heater Fan Mcl

g Unit campfasso( Mo or {98-58548

B oo 0l3/88

team H

team H

¢ boen taken ints

account)

T2

___Total HP

__Total Current KA

_889.6
798

MCC 2231
)

Existing HP

CAP

Controller

Conslruction Type

KVA

. 16 Compactor Force Feeder Motar (87:

. 16 Compactor Force
. 21 Compactor Force Fi

Feeder Molor (67-41016F)

VFD,

M
i
4

. 21 Compactor Force Feeder Motor (67-41021F)
Force Fe

VFD

Force F

ler
or Force Feeder
er
o

- 67-41027F)
o. 27 clor Force Fe olor (67-41027F)

Primary Crusher 1 Hydrauiic Unit Molor (67-32041H)
Primary Crusher 2 Hydraulic Unit Molor (67-3
iclor Circull Phase 2 Fe

67-M5665

ns Bucke( Elevalon i
No. ZGCompaclM Force Feeder o|4(67—41023F)__

_No.24Ci Force Feeder Motor {67-41024F)

"No. 25 Compaclor Force Feeder Motor (67-41025F)
Force Feeder 026F]
Primary Crusher 3 Molor (67-32045)
Primary Crusher 4 Molor (67-32046)

67-M5228
-M5229

-M5230 Secondary Crusher 3 Molor A (67-32047)

VFD

45231 Granular Screen Molor (67-33071)

M5232 Granular Screen Molor (67-33072)

Polishing Screen Motor (67-33075)

ry Cn]sher 4 Lube

Secondary Crusher

Mou 8 (67-32047)
7-M5567 st Collection Baghouse 3B Pulsa Blower Molor (67-43236)

6754361 . .
67:54367 G e Molor (67-54062) L e T T T
67-54363 Crane - Bridge Molor (67-5436 o
Normal Lighting
Emergency Lighting Transformer.
e . ent Transformer . L _ — I e _ ~
67.61042 Tiavelling Hois Lfting Wail (67-51012) 27
67-54361 _ Crane - Bridgs Molor (67-54361) 2&1
Crens - Bridga Motor {67-54362) 19
Crano - Bridge Molor (67-5363) 27
.. _Normal Lighting Transfotmer R I N 75| - _ e _ .
Emergency Lighting Transformer 40
Transformer. 75
Total HP>=50 + VFD + 50KVA for future 875 L3
1294
Total demanded HP 1035.2
Total Current KA .4 _
ExisingHP | CAP | NewHP | KVA _|Controller] C Type. Status o
150
40 1 Stand By _
= 100f T vep i B -
100 VFD
_s00] N
56-M5101_Regrind Flotation Cor 20]
56:H5102_Regrind Flota “20] - ,
30 _——
Tolation Agitator No.2 Molor (58-35070) | 30
Rougher Flolation Agitator No.3 Motor (56-35080) 30
Rougher Flolation Agitator No.4 Molor (56-35081) 30
Alr Blower for Flotalion Cell Motor (56-43231 L2 I B e . - N
Motor (56-43232. P B Siand By
i Skiomer drive molor # 1 (56~ 1
56-M5402 tegrind Flotation Cell Skimmer drive motor # 2 (56- 1
5407 ‘ougher Flotation Cell Skimimer drive motor # 1 {56- 1
~1756-M5408 ougher Fiotation Cell Skimmer drive motor # 2 (56- 1 N U T S
56-M5415 56-35086) 30 ) R
5645418 Rougher Flotation Agilator No.2 Motor (56-35087) a0l T Ty e
56-M5417 Rougher Flotation Agitalor No.3 Motor {56-35088) 30|
§6-M5418__Rougher Flotation Agilator No.4 Molor (55: 5959) 20,
1
—- 1 — S—
56:54365 b Crene Molor (66
80070168 Nomnal Lighlmg Transformer 75
- Yotal HP>=50 + VFD + 50KVA for future - .
Total H
Total new connected HP (demolished loads have been taken Into account} 1128
Total demanded HP 900.5
urrent KA 0808
Existing HP CAP NewHP | KVA

B Pump Motor (51-21118)

Controller
VFD

8 L
5048 Primary Vibrating Screen Molor |
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33064 5049 Secondary Vibraling Screen Molor. 40
Sump Pump Molor e 40,
Fine Ore Belt Conveyor Molor 40]
SO - Normal Lighting Trensformer ” s -
Nermal tostrument Transformer ~ 75| L .
400 200
Total new account) | ._s00
480
Total Current KA 0.431
MCC 2441 i T i
Equip# Descripti cAP | NewHP | "KVA [ Con Constniction Type Status
Flotation Feed Pump Molor (56-20252) 250] _ VFD .
Flotation Feed Pump Molor (56-20253) 250 VFD Stand By _
307 FD Stand By
30 VD Stand By
125 VFD
125 FD Stand By
Regrind 30 _
_Regtind Flolation Aghalor No.2 Molor (56-35095) _ _§_ R 300 ]
Regrind 30) T
[ Regrind | - K U R IO E TP e -
r Flotal .
her Flotation Cell S
Jameson Cell Re-CA o 2 I S .
Jameson Cell Re-Circ Pump #2 Molo ( 7 R
Liner Handler Motor {56-80214)
Rod Loader Molor (56-80213)_ 1

her Flotation Agitator No. 1

56-M5412  "Rougher Fiolation Agitator No.2 Motor (56-35083) |~ o
56-M5413 __ Rougher Flolation Agitalor No.3 Motor (56-35084)
56-M5414 Rougher Flolation Agitalor No.4 Motor {56-35085)
56-M5711___Rod Mill Hyd Unil for Trunnion Low Pressure Lub Motor. N
o 56-54333  BRIDGE CRANE, FLOTATION AREA . A ~ 33 N .
| HP>=50 + VFD + 50KVA for future 060 83
Total HP 1222
o ted HP {demolished loads !!gve been takeninto account) | 1222 N . e |
Tota 877.8
Total Current KA 0377

“Motor#

_.. Mcc2e2t
Beccants

CAP

Equip #

Existing HP

67445241
a7-M5218

‘Compactor 34 Feed Bucket Elevetor holor (67-26020)
No. 19 Compactor Foroe Feeder Motor (7-41016F)

67415219

No. 20 Compactor Forco Fesder Motor (67-31020F)

67-M5142

Compaction Ill Wet Sorubber Fan Molor (67-43240)

6745447

675348

745471

Rolary Conditioning Drum Driva Mator (67-22003)
Rotary Vale Mator (67-49190)
Na, 17 Comeaclor Rall Beating / Forea Feeder Luba System hiotor (67-4501711)

96115567
s8415a70

Electlcal Room HVAC Unit Motor A (58-66508)
Buiking Maksup Alr Fen Motor (98-$3243)

" Busding Alr Make-Up Fan Motor (56-43269)

Steam Condersata Recovery Pump Malor (68-21129)

Building Air Make-Up Fen Motor (58-43253)

. Building Alr Kieke-Up Fan Mator (6-43255)

Building Air Hehe-Jp Fen Motor (68-83256)

Buikiing A Make-Up Fen Mator (68-13257)
ka-Uj

Conlroller
VFD___

Goiinsr Sioam Heslar Fan Moter (96.58515) o
96445538 _ Steam Hester Fan Molor (96.58516)
645535 __Steam Heater Fan Motor (96-58517)
| S8 Steamestor FenMotor acgesey T ey T . ,
0415541 Sioam Hests! Fan Motor (58-58516) [
98415512 Stesm Hester Fan Motor (86-58520) 15
6845543 _ Steam Healet Fan Mctor (56-58521) 15
87-54336 __ Travslling Hoist Lifting Well (67-54336) 32|
77777 _]_98:58500 __ Electrical Room Condensing Unit Hotor B (66-55509) I 53( e I I
Total | HP>-50 + VFD + 50KVA for future 855 142
Total HP 959
Total new connected HP {demolished loads have been taken Il e 056, e
o HP 4 7672
Tota! Current KA 0. 6684071
‘CAP_| New HP | Controller Status
< 2004 - -
Tertary Cyclone Fead Pump ! anr(sz 20251} 150|
Brine Recovery Sump Pump Motor (52-21120} I 40|
Wet Horizontal Secondary Desima Vérating Scroans Motor (52-34061) 20
20| .
P - SO -] E PR [ - ,
analy ‘Scrubber Agilator No 2 Motor (52 3507!) 690
Primary Scnibber Agtistor No.3 Mator (52-35072) 60
Primery Scrubber Agiator No.4 Molor (52:35073) 60
Secardary Deslime Scrasn Feed Pumps Motor (62-20247) 125 VFD R
52246358 Secondary Desime Seraen Feod Pumps Motor (2-20248) 125 ven_ |
Total HP>=50 + VFD + 50KVA for future 840 50
Total HP 020
1 Total new HP (demoilshed loads have been taken inio account) “e20 N N ) B} -
fe dH 738
Total Current KA 0.660
Existing HP CAP Construction Type Status

Imp:
O/S Recycle Bucket Elevator Motor

VFD

Prlmary Vbranng Sereen Molor

" Crushing and Screenin s bber Discharge Pump Motor]

vip

Chule Mag?\el Jib crane Molor

VFD

Fine Ore Apron Feeder Motor R
Electrical Room HVAGC Unit Motor (88-58502)

VFD

Gas Heating System Motor (98-58504)
Building Makeup Alr Fan Motor (98-43241)
1 Make-Up Air Fan Molor (98-

244)
Building Make-Up Alr Fan Motor (98-43245)
Steam Heater Molor (08-58532)

Steam Heater Molor (88-58533)
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Electric Unit Heater Molor (88-53540) 5 T
Electric Heater Motor (68-58541) 3 |

542) 3

ectric Baseboard Healer Motor (9

- 48 o e B
T ""Total HP>=50 + VFD + 50KVA for future _ o ‘e85 |65 T
Total HP 8185
B account) | g1ss ] .. [ ..
e JREE G R
0588

Equip # otor # Descripmm Exisling HP CAP New HP | KVA | Conlrolier] Conslruction Type Status
67-h5201 Pump Motor (67-20474) 20
[67-M5202 i PumpMol.or(6720475) i , . Tntermitient
[ Infermitient
6 sol VD o o
& w07
67-M5212 Sranular Screens Buckel Elevator No.1 Mplgr (67-25021) 200: VFD
67-M5213 Sfishing Screen Bucket Elevator Polishing Motor (67-25024; 100 VFD
Comp: 15| VFD e
1) | .vED - . [
7 VFD T
B S T I DU - T
2
20|
0.75
3
olor (6
1 Feeder - N
L 1 Feeder
. 1 Feeder olor(G]—j191 F) _ B . e . e
. 20 Force Feeder Molor (67-410.

=S
67-M5443 Conditioning Drum Water Spray Pump Molor (67-20482)
67M5444 Annealing Dryer Lump Crusher Motor (67-32049) |
101712,
1703)_
67-410

ekl Sy 1109
Gear Reducer Lube System Molor (67-41018L3)
mpactor Roll Bearing / Force Feeder Lub System Molor (87-41019L1) .
8" ) Compactor Prossure Rol Hydraullc System Molor (67-4101oL2, _ | |42
ar Re Lube System Motor (67-410181.3) R
67-4102011) ; i o B
41020L2; 1.

L I F S F S
Primary Crusher 1 Lube System Mol )
7-M5500 _ Primary Crusher 2 Lube System Motor (67-32037), 2
Crusher 1 Motor B (67-32043) 50 T
Crane - Bng_eMoloL(l -54358) 34 .
Crane « Bridge Motor (67- 0} 24
Crane - Bridge Motor (67- 54360) 34
Electric or 5 3
Electric Baseboard Healsr Motor (98-58548) 3
Supply Fan Motor (88-43274), 1
SupplyFenolr Ge9278) 771 e T TR B
1
Elec!dcal Room H .
Dust Collection Baghouse 3A Molor (67-44055) X
67-M5670 Collection Baghouse 38 Medium Puise Biower Molor (6743236 20|
0.75
3

38 Rolary Valve Molor (67-44056 B
aler Spray Pump (67-20438) . 7.5 VFD
Motor A (67-32044) 75! VFD
,,,,, L[B7-M-5710 Secor Motor B (67-32044)_ e 80 . R OO PSS
67-5335%8 - 4
67:54359 __Crano - Bridge Molor (67:54359) 2
8753360 _ Crane - Bridgs Motor (87-54360)
6770163 Normal Lighting Transformer. 7
S 67-7408% _ Emetgerey Lighing Trensformer [ P AR .. U e I
Norma! Instrumend Tiansformer 75
+VFD + 50KVA for future 655 | 332
Tolal HP 11033
account) 1103.3

_ Equip# Existing HP CAP New HP | KVA | Controller| Construction Type Slatus . .
Motor (67-32041) __ b 300 e e e e e
Motor (67-32042) 304
or Motor (67-41017), 4
Motor (67-41018)
Molor (67-41018) 4
, Howr (6741020) T T e [ A S E T
Molor (6 350
7 ust Colacpgg__a_sghwse 3A Exhaust Fan Mow (67-43226 350
—Total HP>=50 + VFD + 50KVA for future 50 —= N
| e Towalbp_ T BN I — - [ [
Total new connectes shed loads have been taken Into a 2000
Total demanded HP R 2320 )
Total Current KA 0300 - e
WCC 67-7 5148 _ ) IO R UORN A0S R TURUU IR T T
Description CAP | NewHP | KVA__ | Conlroller] C Type Status o
0. 16 Compacior Molor (67-41016)__ 400 o
lo. 21 Compaclor Motor 1) _ 400 _ [ R I . _ R R o R
0. 92 Compact » o 400 o ,
0. 27 Canpacwwor(suwﬂ) 400
0. 23 Compactor Motor (67-41023) 400,
0. 24 Compactor Motor (6741024) . 400 -
0. 25 Compactor Molor (8 ) 400
5 lo. 26 Compactor Molor (67-41026) _ _ 400; I o d _ _ 77 L N
Tota) HP>=50 + VFD + 50KVA for fu 3200 50
Total HP 3200
........ Total new connected HP ds have been taken Intoaccount) | [ 8200 | o] e e C e
2560 o
Total Current KA 0.331
MCC 42-11
Descaiplon .| ExsingHP | CAP | New HP | KVA | Gontroller| ComstuctionType | _ Swatus |7 T T T T 7
Frelght Elevator Molor T 25 N L
75|
75 L
69-M5: - | 15| -
BO-M5015 __Compressor Molor (80-46037) . I 200| VFD
80-M5016 Compressor Molor (80-46038] 200 VFD
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80-M5017 Compressor Motor (80-46039) VD
04-M5344 Air Dryer Molor (80-46040)
94-M5345 Al Dryer Molor (60-46041)
Emergency Ughting Transformer o _

Totai new

account)

Total demanded HP
Total Current KA

MCG 431

Description

Exdsling HP

CAP

Conroller

Slatus

criptior
Crushing and Screening Scrubber Fan Motor
ailings Pump Motor (57-2027!

ailings Pump Molor (57-2027

Sland By

Stand By

Total HP

__|_Total new connected HP (de

Total HP

been taken Into account)

Total Current KA
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ZHATCH Mosalc"
CoLonsAY

STAGE | EXPANSGION

MOSAIC POTASH - COLONSAY EXPANSION PROJECT
POWER SYSTEM SHORT CIRCUIT AND LOAD FLOW STUDIES

Table D-1: Transformer Data

Transformer | Voltage Windings MVA Impedance X/R Ratio
kv) Rating (%Z)* (Typical)*

T1 230/13.8 Delta/Wye (105 Amp 42/56/70 12 29.5
NGR grounded)

T2 230/13.8 Delta/Wye (105 Amp —| 42/56/70 12 29.5
NGR grounded) T

T10 13.8/4.16 Delta/Wye (25 Amp 13/17/22 7 18.6
NGR grounded)

T20 13.8/4.16 Delta/Wye (25 Amp 13/17/22 7 18.6
NGR grounded)

1.25 6.07 7.098
1.25 6.07 7.098

50Q-70143 | 13.8/0.6 Delta/Wye (Isolated
50Q-70146 | 13.8/0.6 Delta/Wye (Isolated

67-70152 13.8/0.6 Delta/Wye (Isolated 1.25 6.07 7.098

50Q-70144 | 13.8/0.6 Delta/Wye (Isolated 1.25 6.07 7.098

50Q-70145 | 13.8/0.6 Delta/Wye (Isolated 1.25 6.07 7.098

67-70150 13.8/0.6 Delta/Wye (Isolated 1.25 6.07 7.098

)
)
)
)
50P-70169 [ 13.8/0.6 Delta/Wye (Isolated) 1.25 6.07 7.098
)
)
)

50Q-70142 | 13.8/0.6 Delta/Wye (Isolated 1.25 6.07 7.098
50P-70148 | 13.8/0.6 Delta/Wye (Isolated) 1.25 6.07 7.098
67-70149 13.8/0.6 Delta/Wye (Isolated) 1.25 6.07 7.098

Note 1: Presently, the transformer impedance values are kept the same for both the positive and zero
sequence impedances.

Note 2: All X/R ratios and impedances are typical values generated by ETAP based on the ANSI
Standard C57.12.10.

H328668-0000-70-124-0004, Rev. 0

\g'/ Worklng'rogg}lrlag

FORM: TEM-DE-15-01 Rev. 2 © Hatch 2011/12
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STAGE 1| EXPANSION

MOSAIC POTASH - COLONSAY EXPANSION PROJECT
POWER SYSTEM SHORT CIRCUIT AND LOAD FLOW STUDIES

Table E-1:  13.8 kV Major Equipment Ratings

Switchgear/Bus Voltage | Continuous Rating | Int. Rating/Short Time
kv) (A) Withstand Rating (kA)
Colonsay 230 kV Substation Main Bus 230 2500 40
15B1, 13.8 kV Bus 13.8 3000 50
15B2, 13.8 kV Bus 13.8 3600 50
o 5B1, 4.16 kV Bus 4.16 3000 63
5B2, 4.16 kV Bus 4.16 3000 63
Bus 1, 13.8 kV at N3W3 13.8 1200 50
Bus 2, 13.8 kV at N3W3 13.8 1200 50
Bus 3, 13.8 kV at N3wW3 13.8 1200 50
Bus 4, 13.8 kV at N3W3 13.8 1200 |50
Bus 1, 13.8 kV at W75108 13.8 1200 50
Bus 2, 13.8 kV at W75108 13.8 1200 50
Bus 1, 13.8 kV at W7549 13.8 1200 Unknown (Note 1)
Bus 2, 13.8 kV at W7549 13.8 1200 Unknown (Note 1)
13.8 kV Side of Hoist #1-A 13.8 1200 30.5
13.8 kV Side of Hoist #1-B 13.8 1200 30.5
13.8 kV Side of LC 15.1 13.8 1200 30.2
13.8 kV Side of LC 15.2 13.8 1200 30.2
13.8 kV Side of LC 15.3 13.8 1200 30.2
13.8 kV Side of LC 15.4 13.8 1200 30.2
13.8 kV Side of LC 17.1 13.8 1200 29
13.8 kV Side of LC 17.2 13.8 1200 29
13.8 kV Side of LC 17.3 13.8 1200 29
13.8 kV Side of LC 17.4 13.8 1200 29
13.8 kV Side of LC 18.1 13.8 1200 28.5
13.8 kV Side of LC 18.2 13.8 1200 28.5
13.8 kV Side of LC 18.3 13.8 1200 28.5
13.8 kV Side of LC 18.4 13.8 1200 28.5
13.8 kV Side of LC 19.1 13.8 1200 28.7
13.8 kV Side of LC 19.2 13.8 1200 28.7
13.8 kV Side of LC 19.3 13.8 1200 28.7
13.8 kV Side of LC 19.4 13.8 1200 28.7
13.8 kV Side of LC 20.1 13.8 1200 28
13.8 kV Side of LC 20.2 13.8 1200 1 28
13.8 kV Side of LC 20.3 13.8 1200 28
13.8 kV Side of LC 20.4 13.8 1200 28
13.8 kV Side of LC 21.1 13.8 1200 16.1
13.8 kV Side of LC 21.2 13.8 1200 16.1
13.8 kV Side of LC 21.3 13.8 1200 16.1
13.8 kV Side of LC 22.1 13.8 1200 30.3
13.8 kV Side of LC 22.2 13.8 1200 30.3
13.8 kV Side of LC 22.3 13.8 1200 30.3

H328668-0000-70-124-0004, Rev. 0

\g'/ WorkingTogether
FORM: TEM-DE-15-01 Rev. 2 SAFELY ® Hatch 2011/12
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13.8 kV Side of LC 23.1 13.8 1200 30.5
13.8 kV Side of LC 23.3 13.8 1200 30.5
13.8 kV Side of LC 24.1 13.8 1200 304
13.8 kV Side of LC 24.2 13.8 1200 30.4
13.8 kV Side of LC 25.1 13.8 1200 30.4
13.8 kV Side of LC 25.2 13.8 1200 30.4
13.8 kV Side of LC 25.3 13.8 1200 —-30.4

Note 1: Short circuit rating for the existing underground switchgear located at W7549 needs to be
verified by Mosaic Colonsay.

Note 2: The ratings provided above are based on data shown on the single line diagrams and may
require verification as certified vendor data becomes available.
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Appendix F:
Motor Data
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Table F-1: 4 kV Motor Data

4 kV Motors Estimated Normal operation (%) of FLA | Nameplate HP
54-M5006 70 250
54-M5650 70 400
54-M5656 70 400
54-M5657 — 70 400—
59-M5012 T 80 1000
59-M5013 80 1750
67-M5225 50 300
67-M5226 50 300
67-M5238 50 400
67-M5239 150 400 o
67-M5240 50 400
67-M5241 50 400
67-M5246 50 350
67-M5247 50 350
67-M5377 90 400
67-M5378 90 400
67-M5379 90 400
67-M5380 90 400
67-M5242 90 400
67-M5243 90 400
67-M5244 90 400
67-M5245 90 400
M5064 90 75
M5065 90 75
MCC 42-11 Lump VFD Motors | 50 600
M5050 50 500
57-M5117 50 700
57-M5118 50 700
57-M5119 50 900
57-M5120 50 900
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Table F-2: Typical Data used for LV Modeling

575V Estimated | Nameplate | 600 V | Estimated | Nameplate | 600 V Estimated | Name-
Motors | Normal HP Motors | Normal HP Motors Normal plate
operation operation operation | HP
(%) of (%) of (%) of FLA
- FLA FLA _
M5485 | 90 125 M5060 | 90 200 — MCC 22- | 100 341
31 Lump KVA
Motor
M5022 | 90 60 52- 90 60 56- 90 150
M5074 M5092
M5023 | 90 175 52- 90 60 56- 90 300
M5075 M5100
M5024 | 90 75 52- 90 60 56- 90 75
M5076 M5111
M5026 | 90 200 52- 90 60 56- 75
M5077 M5112
M5003 | 90 150 52- 90 150 MCC 23- | 90 200
M5355 11 Lump
VFD
Motors
51- 90 50 52- 90 150 MCC 23- | 100 326
M5690 M5356 11 Lump KVA
Motor
98- 90 125 MCC 100 25 KVA M5005 90 400
M5707 22-11
MCC 90 365 MCC 100 50 KVA MCC23- | 100 235
15-71 22-11 31 Lump KVA
Lump Motor
VFD
Motors
MCC 100 112 KVA 98- 90 50 56- 90 75
15-41 M5627 M5427
Lump
Motor B -
56- 90 100 98- 90 50 56- 90 75
M5430 M5628 M5428
59- 90 100 MCC 20 700 MCC 24- | 100 437
M5492 22-21 11 Lump KVA
Lump Motor
VFD
Motors
60- 90 50 MCC 100 108 KVA MCC 24- | 90 855
M5207 22-21 21 Lump
Lump VFD
Motor Motors
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575V Estimated | Nameplate | 600 V | Estimated | Nameplate | 600 V Estimated | Name-
Motors | Normal HP Motors | Normal HP Motors Normal plate
operation operation operation | HP
(o/o) of (o/o) of (0/0) Of FLA
FLA FLA
62- 90 125 67- 90 100 MCC 24- | 100 104
M5195 —] M5214 21 Lump | — KVA
B Motor —
62- 90 125 67- 90 200 58- 90 300
M5196 M5215 M5136
61- 90 350 67- 90 75 70- 90 50
M5014 M5228 M5305
52- 90 125 67- 90 75 70- 90 50
M5357 M5229 M5301
52- 90 125 67- 90 75 MCC 18- | 50 50 KVA
M5358 M5230 32 Lump
Motor
MCC25- | 100 50 KVA 67- 90 50 MCC 18- | 50 80 KVA
11 M5710 31 Lump
Lump Motor
Motor
MCC 90 585 MCC 90 605 52- 90 200
25-11 25-31 M5061
Lump Lump
VFD VFD
Motors Motors
MCC 100 240 KVA MCC 100 310 KVA 52- 90 150
25-21 25-31 M5062
Lump Lump
Motor Motor
MCC 90 300 58- 90 300 52- 90 60
19-43 M5135 M5070
Lump
VFD
Motors
MCC 100 220KVA |67- |90 50 52- 90 60
19-43 M5231 M5071
Lump
Motor
57- 90 125 67- 90 50 52- 90 60
M5648 M5232 M5072
57- 90 125 67- 90 50 52- 90 60
M5649 M5233 M5073
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575V Estimated | Nameplate | 600 V | Estimated | Nameplate | 600 V Estimated | Name-
Motors | Normal HP Motors | Normal HP Motors Normal plate
operation operation operation | HP
(%) of (%) of (%) of FLA
FLA FLA
MCC 90 160 67- 90 50 MCC 22- [ 100 150
20-13 — M5513 31 Lump KVA
Lump Load
VFD
Motors
MCC 100 100 KVA MCC 90 30
20-13 22-31
Lump T Lump T
Motor VFD
Motors

Note: The VFDs were modeled using 95% efficiency and typical harmonic model based on ETAP

library.
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Appendix G:
Cap Bank Sizing Calculation
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PROUECT: Mosaic Colonsay Expansion SHEET: 1 OF i
TASK: [Size capacitor bank on 13.8 kV system |pEPT.: Electrical
Prepared BY: Tara Alzahawi DATE: 2011-02-01 CHECKED BY: Kim Vu Date: 2011-06-16

DESIGN CALCULATION SUMMARY SHEET

Calculation Title:

@ Bank Sizing Calculation’ [

" Purposs of calculation: o o
Size capacitor bank on 13.8 KV system to maintain p.f on 230 kV bus ’
greater than 0.95." e e ¢
[ T . ,

Mgthod of Analysis: —

Conclusion Summary:

2 sets of (3x2.2 MVAR) added to the system to improve pf on 230 kV
system to be greater than 0.95

‘Prepared By: Tara Alzahawi Date: 2011-02-01

Reviewed By: Kim Vu Date: 2011-06-15

Approved By: _ Date:
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l Hatch Document ID l

PROJECT: Mosale Colonsay Expansion

SHEET:

2 oF 2

Electrical

TASK: |Size capacitor bank on 13.8 kV system

DATE: 2011-02-01 CHECKED BY: Klm VU Dale:

15-Jun-11

Prepared BY: Tara Alzahawi

{(1) PURPOSE: ]

Size capacitor bank on 13.8 KV system to maintain p.f on 230 kV bua greater than 0.95. e

{{2) DATA: : 1
From ETAP model:
Total comsumed aclive power (230 kV) [s 47.3 MW
. Total consumed reactive power (230 kV) Is'26.8] MVAR
Power Faclor based on project design criteria DOC # 0000-DC-008 Revislon 4 needs to be Improved to grealer than 0.85

[(3/ASSUMPTION: T

Optimum p.f on 230 kV Is lo be greater than 0.95 under the worst case load flow scenarlo.

[(4) ANALYSIS: ] . S = 54.38 MVA
230 kV system without compensation:

cos® | = 47.3 MW/ 54.38 MVA = 0.87
To Increase pf (coa ©) from 0.87 to 0.98, apparent pawer (S) will be Increased
The new apparent power ($) alter compensation = 47.3 MW/0,08 =
S =SQRT (F?+ Q%) == §l=p+Q? ’ o
Y ==> Q2=82_p?
Q2 = (49.27)2 - (47,37

13.

MVA
P = 47.3 MW

79 MVAR

Q added to lhe sytem = 26.8-13.79 = 13.01 MVAR A

[{5) CONCLUSION: |
2 sets of (3x2.2 MVAR) added to the system to Improve pf on 230 kV system to be greater than 0,95

Q=26.8 MVAR







