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1. Introduction 

Taiwan Power Company (Taipower) processes a 

large volume of user electricity facility drawing review 

cases annually. Given the complexity and numerous 

detailed clauses in power system regulations, manual 

review of these cases is time-consuming and labor-

intensive. This study investigates the feasibility of 

digitizing the drawing review process through Building 

Information Modeling (BIM). It explores how this 

approach can accelerate the overall workflow, enhance 

Taipower's collection and use of related data, reduce 

manual review errors, and establish standardized BIM 

data for power equipment to serve as the basis for 

Taipower's future promotion of electronic drawing review. 

The Associated General Contractors of America 

(AGC) introduced Building Information Modeling (BIM) 

in 2005. BIM represents a facility model in a digital 

format, assisting in analysis from a visual perspective [1]. 

BIM utilizes n-dimensional (n-D) models to simulate 

planning, design, construction, and operation, helping 

users observe the building being constructed in a 

simulated environment and identify potential issues [2]. 

Based on the premise of performing electrical 

configuration design using the BIM architectural model, 

this study proposes a BIM-based electrical design review 

mechanism for Mechanical, Electrical, and Plumbing 

(MEP). This mechanism attempts to transform the 

traditional 2D electrical design review method into a 3D 

assessment to reduce the required review manpower and 

improve accuracy and timeliness. Simultaneously, it can 

instantly determine whether the designs of cables, devices, 

equipment, and components comply with relevant 

regulations. The BIM model for this review method is 

constructed based on Autodesk Revit. It integrates 

regulatory modeling, including the determination and 

calculation of wiring distances, short-circuit current, and 

voltage drop, and allows comparison and review against 

established regulatory data. 

2. Methods 

Figure 1 illustrates the electrical design review 

process model based on BIM-MEP. This study focuses its 

case example on residential MEP and conducts testing 

according to the Figure 1 process and Taipower's review 

specifications. 

(1) Importing IFC/RVT files 

Revit’s Industrial Foundation Class (IFC) files 

serve as the standard format for compiling all 

electrical design information. The review platform 

developed in this study operates in standalone mode 

(using the Dynamo plugin within Revit) to receive 

Revit (or other BIM software) files uploaded via the 

web and convert them into IFC format. This research 

focuses on BIM review for load analysis tables and 

short-circuit current analysis. Consequently, relevant 

electrical information—including distribution 

panels, transformers, and load equipment—

constitutes the required review data. Electrical 

engineers first import design data as a basis for 
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subsequent review. 

(2) Switchboards Distance Calculation 

Figure 2 shows the model used to calculate 

the distance between distribution panels in BIM 

software. The calculation formula is as follows: 

d = ΔX1+ΔY1+ΔH1+ΔX2+ΔY2+ΔH2+ΔH 

(3) Key Points for BIM Review 

Based on the data required in Appendix 3’s 

“Self-Checklist for Design Data Submission” of 

the Taiwan Power Company’s “Operational 

Standards for Reviewing Design Data of Electrical 

Equipment Below High Voltage,” this study 

employs BIM review for the following items: 3-

Power Line Connections, 4-Single-Line Diagram 

System, 8-Transformer Equipment and High-

Voltage Equipment, 10-Short-Circuit Current, and 

15-Voltage Drop Calculation. 

The electrical engineer’s cable dimensions and 

parallel group counts were imported into the BIM model. 

Based on the “Rules for Installation of User Electrical 

Equipment” [3], the AT (trip current) value of circuit 

breakers can be calculated and analyzed to verify 

compliance. Using the cable or busbar parameter data 

from the BIM model, combined with the length calculated 

in ii, voltage drop and short-circuit current can be 

computed to assist in confirming whether the data meets 

requirements. 

 

Source: Self-drawn 

Figure 1. Modeling Based on the BIM-MEP Electrical 

Design Review Process 

 

Source: Self-drawn 

Figure 2. Computational model 

Figure 3 depicts a single-unit mechanical and 

electrical equipment room designed using a 3D BIM. 

Figure 3(a) shows the three-dimensional BIM model of 

the single-unit mechanical and electrical room. Figure 3(b) 

presents the BIM model of the mechanical and electrical 

equipment within the room. Based on the aforementioned 

calculations, the short-circuit table (excerpt) is shown in 

Figure 4(b). Should any discrepancies arise between the 

review specifications and the data, the system generates 

an alert document for user reference. 
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Figure 3 (a). Three-Dimensional BIM Model of a Single-

Family House 

 

Source: Self-drawn 

Figure 3 (b). BIM Model for Electrical and Mechanical 

Equipment in the Machine Room 

 

Source: Self-drawn 

Figure 4 (a). Load Table (Excerpt) 

 

Source: Self-drawn 

Figure 4 (b). Short Circuit Table (Excerpt) 

3. Result and Conclusion 

This study employs BIM as the foundation for 

electrical design review, utilizing Autodesk Revit 

software as the implementation tool. It focuses on key 

items within electrical review load schedules—including 

line voltage, short-circuit current, and electrical 

equipment capacity—to conduct BIM-based electrical 

review research and establish calculation and 

measurement specifications. Review test results confirm 

that the time required for voltage drop calculations and 
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short-circuit current calculations has been reduced from 4 

to 16 hours to under 2 hours. This approach also enhances 

review accuracy and improves the rationality of cable 

calculations. 
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