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Abstract With the rapid advancement of Generative Al, many enterprises are adopting Large Language
Models(LLMs) for internal operations: however, cloud-based LLMs are difficult to deploy directly in
security-sensitive manufacturing environments due to the risk of data leakage and the hallucination
problem. To address the fragmentation of in-house knowledge, repetitive document-drafting tasks, and
delayed onboarding of new employees caused by personalized tacit knowledge, this study designed and
implemented an on-premise LLM Retrieval-Augmented Generation(RAG) system for enterprise document
task automation through an industry-academia project conducted with Dujeong Tech. The proposed
system improves retrieval accuracy through a RAG pipeline composed of query expansion, parent-child
chunking, and two-stage reranking, and adopts an extensible database schema based on a
document_type column so that heterogeneous document formats-such as quotations, transaction
statements, and weekly reports-can be accommodated without structural changes to the system. In a
retrieval performance evaluation conducted by four implementers, the best-performing implementer
achieved a Recall@3 of 96.0% and an MRR@3 of 92.7%, and measurements confirmed that the local LLM,
embedding, and reranking models can be operated together on GPUs ranging from a minimum of 4GB
(GTX 1650) to 12GB or higher (RTX 5070) for multi-user environments. This study presents an empirical
case demonstrating that an on-premise RAG system can automate internal knowledge retrieval and
repetitive document tasks for small and medium-sized manufacturing enterprises without the risk of
data exposure.

Key Words : Retrieval-Augmented Generation, Large Language Model, Enterprise Document Automation,
Hybrid Search, On-premise
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[Fig. 1] Architecture of the LLM RAG-based Enterprise
Document Task Automation System
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(Table 1) Extensible Document Schema Based on the document_type Column

Document_type Document Type(English)

Representative Fields

weekly_report Weekly Work Report

Department, Period, Work Performance, Work Plan

transaction_statement Transaction Statement

Company Name, Item, Quantity, Supply Amount + Tax

quotation Quotation

Client, Item, Unit Price, Quotation Amount, Validity Period

meeting_minutes Meeting Minutes/Others

Meeting Date, Attendees, Agenda, Action ltems

o}, A B4 Aajo] 271E wjuit} glo]E 1ZE WA
djok sithd A|AEl9] xRS H]Lo] IA 23ttt
ol E AF=(E1>F Zoldocuments
document_type ZEL Fo] BA] AAlS LES}T, A
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7]-gk FEl2 Agshs WAS At s =01 A
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717t AF A, I8 AE 59| F=S ETelskA|d F

£41 E¥documents HO[E2S] 5% &70} Qtof] A
ZETh o3t HAIE B3l M2 EA A4lo] F7tE
HetEdocument_type & SIS E8& Ao Z o
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= 94T et gl
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Ao} RAG Tho|mejolo] AM A=9 Aakxoz u
7¥517] 9J5tal & wdap4mo] Zx50AH Fo]-Aek
B AL AT, A3 AN FiE 7R
Recall@32tMRR@3(Mean Reciprocal Rank at 3)&
S35t Recall@3= 491371 A4 A3 Qtof] e
oA EA7F 23HE &EE, MRR@3E Y &4 &A1
7F A3 AR F Avidt &2 w9l AAsk=AE
Yerl= AEZ, golldl 7hess e 2A7He

of 24 AMEUEE vl

G3AE AA s B k= 320l AASHITH
489 JdAl & 382 Recall@3 7|& 82% 01”—4 ot
AAQ AW Z5S HooH, o] F Hi 5 HS
dgAE= Top-3 A& 48/507, Recall@3 96.0%,
MRR@3 92.7%E 7123}t du'%x} 7+ e HAk=
Aol-Ae A 4 whalat do] o] ARggt ZEDE
AA|, 2= H7) 9] A zjoloflA] 2 71RIgE AL
2 BN Ao F2 452 Bel 9EAe] F
< o] mEo] g B4 of3iet A gt ¥ d9
2r ou|d Azt S8 sjAHA] X5 A7 o
golE|glom, o] Ao e mEnEe H7 FA A
e EESIRE dagS AART

(Table 2) Retrieval Performance by Team Member

Member Top-3 Success Recal@3 MRR@3
Hwang OO 48 / 50 96.0% 92.7%
Son OO 41 / 50 82.0% 80.0%
Lee OO 41 / 50 82.0% 78.0%
Lee OO 12 / 50 24.0% 21.0%

4.3 NAE! 2|AA QAR

Lngux oA 2ALLM, dHY 2d(bge-m3),
Ae=st mé(bge-reranker-v2-m3)2 A 28517
A3t H& ARk AA LFPCe 211 71E0 R M6}

(Table 3> Minimum System Requirements and Initial Disk Footprint

GPU VRAM 4GB (GTX 1650) 8GB (RTX 5060) 12GB+ (RTX 5070)
Typical Use Tng;CrEatrgilgplargeemﬁisz?:gfa\l Stable single-user operation Concur(;[e)r;tra;riw;:ti*user
Disk (Docker: Qdrant+PostgreSQL+Ollama) ~9GB ~9GB ~9GB
Disk (Embedding + Reranker Models) 6.5GB 6.5GB 6.5GB
Disk (LLM Weights, model-dependent) ~5-10GB ~5-10GB ~5-10GB
Total Initial Disk ~20-25GB ~20-25GB ~20-25GB
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ek 2y= (#3)3 2t} GPU VRAMS T A&}
712 #4 4GB(GTX 1650)914 B2 7Fsdtt dieg &
A JERE A] 9Hg AitolCPUR ASHE wHE o {7t
s, Pl ©d AREA 29e fsiMe
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